[image: http://bookree.org/loader/img.php?dir=da8ace7be217880917987caec64d827c&file=1.png]
[image: http://bookree.org/loader/img.php?dir=da8ace7be217880917987caec64d827c&file=3.png]

[image: http://bookree.org/loader/img.php?dir=da8ace7be217880917987caec64d827c&file=4.png]

[image: http://bookree.org/loader/img.php?dir=da8ace7be217880917987caec64d827c&file=5.png]

[image: http://bookree.org/loader/img.php?dir=da8ace7be217880917987caec64d827c&file=5.png]

[image: http://bookree.org/loader/img.php?dir=da8ace7be217880917987caec64d827c&file=6.png]

[image: http://bookree.org/loader/img.php?dir=da8ace7be217880917987caec64d827c&file=7.png]

[image: http://bookree.org/loader/img.php?dir=da8ace7be217880917987caec64d827c&file=8.png]

[image: http://bookree.org/loader/img.php?dir=da8ace7be217880917987caec64d827c&file=9.png]

[image: http://bookree.org/loader/img.php?dir=da8ace7be217880917987caec64d827c&file=10.png]

[image: http://bookree.org/loader/img.php?dir=da8ace7be217880917987caec64d827c&file=11.png]

[image: http://bookree.org/loader/img.php?dir=da8ace7be217880917987caec64d827c&file=12.png]

[image: http://bookree.org/loader/img.php?dir=da8ace7be217880917987caec64d827c&file=13.png]

[image: http://bookree.org/loader/img.php?dir=da8ace7be217880917987caec64d827c&file=14.png]

[image: http://bookree.org/loader/img.php?dir=da8ace7be217880917987caec64d827c&file=14.png]

[image: http://bookree.org/loader/img.php?dir=da8ace7be217880917987caec64d827c&file=15.png]

[image: http://bookree.org/loader/img.php?dir=da8ace7be217880917987caec64d827c&file=16.png]

[image: http://bookree.org/loader/img.php?dir=da8ace7be217880917987caec64d827c&file=17.png]

[image: http://bookree.org/loader/img.php?dir=da8ace7be217880917987caec64d827c&file=18.png]

[image: http://bookree.org/loader/img.php?dir=da8ace7be217880917987caec64d827c&file=19.png]

[image: http://bookree.org/loader/img.php?dir=da8ace7be217880917987caec64d827c&file=20.png]

[image: http://bookree.org/loader/img.php?dir=da8ace7be217880917987caec64d827c&file=21.png]

[image: http://bookree.org/loader/img.php?dir=da8ace7be217880917987caec64d827c&file=22.png]

[image: http://bookree.org/loader/img.php?dir=da8ace7be217880917987caec64d827c&file=23.png]

[image: http://bookree.org/loader/img.php?dir=da8ace7be217880917987caec64d827c&file=24.png]

[image: http://bookree.org/loader/img.php?dir=da8ace7be217880917987caec64d827c&file=25.png]

[image: http://bookree.org/loader/img.php?dir=da8ace7be217880917987caec64d827c&file=26.png]

[image: http://bookree.org/loader/img.php?dir=da8ace7be217880917987caec64d827c&file=27.png]

[image: http://bookree.org/loader/img.php?dir=da8ace7be217880917987caec64d827c&file=28.png]

[image: http://bookree.org/loader/img.php?dir=da8ace7be217880917987caec64d827c&file=29.png]

[image: http://bookree.org/loader/img.php?dir=da8ace7be217880917987caec64d827c&file=30.png]

[image: http://bookree.org/loader/img.php?dir=da8ace7be217880917987caec64d827c&file=31.png]

[image: http://bookree.org/loader/img.php?dir=da8ace7be217880917987caec64d827c&file=32.png]

[image: http://bookree.org/loader/img.php?dir=da8ace7be217880917987caec64d827c&file=33.png]

[image: http://bookree.org/loader/img.php?dir=da8ace7be217880917987caec64d827c&file=34.png]

[image: http://bookree.org/loader/img.php?dir=da8ace7be217880917987caec64d827c&file=35.png]

[image: http://bookree.org/loader/img.php?dir=da8ace7be217880917987caec64d827c&file=36.png]

[image: http://bookree.org/loader/img.php?dir=da8ace7be217880917987caec64d827c&file=37.png]

[image: http://bookree.org/loader/img.php?dir=da8ace7be217880917987caec64d827c&file=38.png]

[image: http://bookree.org/loader/img.php?dir=da8ace7be217880917987caec64d827c&file=39.png]

[image: http://bookree.org/loader/img.php?dir=da8ace7be217880917987caec64d827c&file=40.png]

[image: http://bookree.org/loader/img.php?dir=da8ace7be217880917987caec64d827c&file=41.png]

[image: http://bookree.org/loader/img.php?dir=da8ace7be217880917987caec64d827c&file=42.png]

[image: http://bookree.org/loader/img.php?dir=da8ace7be217880917987caec64d827c&file=43.png]

[image: http://bookree.org/loader/img.php?dir=da8ace7be217880917987caec64d827c&file=44.png]

[image: http://bookree.org/loader/img.php?dir=da8ace7be217880917987caec64d827c&file=45.png]

[image: http://bookree.org/loader/img.php?dir=da8ace7be217880917987caec64d827c&file=46.png]

[image: http://bookree.org/loader/img.php?dir=da8ace7be217880917987caec64d827c&file=47.png]

[image: http://bookree.org/loader/img.php?dir=da8ace7be217880917987caec64d827c&file=48.png]

[image: http://bookree.org/loader/img.php?dir=da8ace7be217880917987caec64d827c&file=49.png]

[image: http://bookree.org/loader/img.php?dir=da8ace7be217880917987caec64d827c&file=50.png]

[image: http://bookree.org/loader/img.php?dir=da8ace7be217880917987caec64d827c&file=51.png]

[image: http://bookree.org/loader/img.php?dir=da8ace7be217880917987caec64d827c&file=52.png]

[image: http://bookree.org/loader/img.php?dir=da8ace7be217880917987caec64d827c&file=53.png]

[image: http://bookree.org/loader/img.php?dir=da8ace7be217880917987caec64d827c&file=54.png]

[image: http://bookree.org/loader/img.php?dir=da8ace7be217880917987caec64d827c&file=55.png]

[image: http://bookree.org/loader/img.php?dir=da8ace7be217880917987caec64d827c&file=56.png]

[image: http://bookree.org/loader/img.php?dir=da8ace7be217880917987caec64d827c&file=57.png]

[image: http://bookree.org/loader/img.php?dir=da8ace7be217880917987caec64d827c&file=58.png]

[image: http://bookree.org/loader/img.php?dir=da8ace7be217880917987caec64d827c&file=59.png]

[image: http://bookree.org/loader/img.php?dir=da8ace7be217880917987caec64d827c&file=60.png]

[image: http://bookree.org/loader/img.php?dir=da8ace7be217880917987caec64d827c&file=61.png]

[image: http://bookree.org/loader/img.php?dir=da8ace7be217880917987caec64d827c&file=62.png]

[image: http://bookree.org/loader/img.php?dir=da8ace7be217880917987caec64d827c&file=63.png]

[image: http://bookree.org/loader/img.php?dir=da8ace7be217880917987caec64d827c&file=64.png]

[image: http://bookree.org/loader/img.php?dir=da8ace7be217880917987caec64d827c&file=65.png]

[image: http://bookree.org/loader/img.php?dir=da8ace7be217880917987caec64d827c&file=66.png]

[image: http://bookree.org/loader/img.php?dir=da8ace7be217880917987caec64d827c&file=67.png]

[image: http://bookree.org/loader/img.php?dir=da8ace7be217880917987caec64d827c&file=68.png]

[image: http://bookree.org/loader/img.php?dir=da8ace7be217880917987caec64d827c&file=69.png]

[image: http://bookree.org/loader/img.php?dir=da8ace7be217880917987caec64d827c&file=70.png]

[image: http://bookree.org/loader/img.php?dir=da8ace7be217880917987caec64d827c&file=71.png]

[image: http://bookree.org/loader/img.php?dir=da8ace7be217880917987caec64d827c&file=72.png]

[image: http://bookree.org/loader/img.php?dir=da8ace7be217880917987caec64d827c&file=73.png]

[image: http://bookree.org/loader/img.php?dir=da8ace7be217880917987caec64d827c&file=74.png]

[image: http://bookree.org/loader/img.php?dir=da8ace7be217880917987caec64d827c&file=75.png]

[image: http://bookree.org/loader/img.php?dir=da8ace7be217880917987caec64d827c&file=76.png]

[image: http://bookree.org/loader/img.php?dir=da8ace7be217880917987caec64d827c&file=77.png]

[image: http://bookree.org/loader/img.php?dir=da8ace7be217880917987caec64d827c&file=78.png]

[image: http://bookree.org/loader/img.php?dir=da8ace7be217880917987caec64d827c&file=79.png]

[image: http://bookree.org/loader/img.php?dir=da8ace7be217880917987caec64d827c&file=80.png]

[image: http://bookree.org/loader/img.php?dir=da8ace7be217880917987caec64d827c&file=81.png]

[image: http://bookree.org/loader/img.php?dir=da8ace7be217880917987caec64d827c&file=82.png]

[image: http://bookree.org/loader/img.php?dir=da8ace7be217880917987caec64d827c&file=83.png]

[image: http://bookree.org/loader/img.php?dir=da8ace7be217880917987caec64d827c&file=84.png]

[image: http://bookree.org/loader/img.php?dir=da8ace7be217880917987caec64d827c&file=85.png]

[image: http://bookree.org/loader/img.php?dir=da8ace7be217880917987caec64d827c&file=86.png]

[image: http://bookree.org/loader/img.php?dir=da8ace7be217880917987caec64d827c&file=87.png]

[image: http://bookree.org/loader/img.php?dir=da8ace7be217880917987caec64d827c&file=88.png]

[image: http://bookree.org/loader/img.php?dir=da8ace7be217880917987caec64d827c&file=89.png]

[image: http://bookree.org/loader/img.php?dir=da8ace7be217880917987caec64d827c&file=90.png]

[image: http://bookree.org/loader/img.php?dir=da8ace7be217880917987caec64d827c&file=91.png]

[image: http://bookree.org/loader/img.php?dir=da8ace7be217880917987caec64d827c&file=92.png]


[image: http://bookree.org/loader/img.php?dir=da8ace7be217880917987caec64d827c&file=93.png]

[image: http://bookree.org/loader/img.php?dir=da8ace7be217880917987caec64d827c&file=94.png]

[image: http://bookree.org/loader/img.php?dir=da8ace7be217880917987caec64d827c&file=95.png]

[image: http://bookree.org/loader/img.php?dir=da8ace7be217880917987caec64d827c&file=96.png]
[image: http://bookree.org/loader/img.php?dir=da8ace7be217880917987caec64d827c&file=97.png]

[image: http://bookree.org/loader/img.php?dir=da8ace7be217880917987caec64d827c&file=98.png]

[image: http://bookree.org/loader/img.php?dir=da8ace7be217880917987caec64d827c&file=99.png]

[image: http://bookree.org/loader/img.php?dir=da8ace7be217880917987caec64d827c&file=100.png]

[image: http://bookree.org/loader/img.php?dir=da8ace7be217880917987caec64d827c&file=101.png]

[image: http://bookree.org/loader/img.php?dir=da8ace7be217880917987caec64d827c&file=102.png]

[image: http://bookree.org/loader/img.php?dir=da8ace7be217880917987caec64d827c&file=103.png]

[image: http://bookree.org/loader/img.php?dir=da8ace7be217880917987caec64d827c&file=104.png]

[image: http://bookree.org/loader/img.php?dir=da8ace7be217880917987caec64d827c&file=105.png]

[image: http://bookree.org/loader/img.php?dir=da8ace7be217880917987caec64d827c&file=106.png]

[image: http://bookree.org/loader/img.php?dir=da8ace7be217880917987caec64d827c&file=107.png]

[image: http://bookree.org/loader/img.php?dir=da8ace7be217880917987caec64d827c&file=108.png]

[image: http://bookree.org/loader/img.php?dir=da8ace7be217880917987caec64d827c&file=109.png]

[image: http://bookree.org/loader/img.php?dir=da8ace7be217880917987caec64d827c&file=110.png]

[image: http://bookree.org/loader/img.php?dir=da8ace7be217880917987caec64d827c&file=111.png]

[image: http://bookree.org/loader/img.php?dir=da8ace7be217880917987caec64d827c&file=112.png]

[image: http://bookree.org/loader/img.php?dir=da8ace7be217880917987caec64d827c&file=113.png]

[image: http://bookree.org/loader/img.php?dir=da8ace7be217880917987caec64d827c&file=114.png]

[image: http://bookree.org/loader/img.php?dir=da8ace7be217880917987caec64d827c&file=115.png]

[image: http://bookree.org/loader/img.php?dir=da8ace7be217880917987caec64d827c&file=116.png]

[image: http://bookree.org/loader/img.php?dir=da8ace7be217880917987caec64d827c&file=117.png]

[image: http://bookree.org/loader/img.php?dir=da8ace7be217880917987caec64d827c&file=118.png]

[image: http://bookree.org/loader/img.php?dir=da8ace7be217880917987caec64d827c&file=119.png]


[image: http://bookree.org/loader/img.php?dir=da8ace7be217880917987caec64d827c&file=120.png]

[image: http://bookree.org/loader/img.php?dir=da8ace7be217880917987caec64d827c&file=121.png]

[image: http://bookree.org/loader/img.php?dir=da8ace7be217880917987caec64d827c&file=122.png]

[image: http://bookree.org/loader/img.php?dir=da8ace7be217880917987caec64d827c&file=123.png]
[image: http://bookree.org/loader/img.php?dir=da8ace7be217880917987caec64d827c&file=124.png]

[image: http://bookree.org/loader/img.php?dir=da8ace7be217880917987caec64d827c&file=125.png]

[image: http://bookree.org/loader/img.php?dir=da8ace7be217880917987caec64d827c&file=126.png]

[image: http://bookree.org/loader/img.php?dir=da8ace7be217880917987caec64d827c&file=127.png]

[image: http://bookree.org/loader/img.php?dir=da8ace7be217880917987caec64d827c&file=128.png]

[image: http://bookree.org/loader/img.php?dir=da8ace7be217880917987caec64d827c&file=129.png]
[image: http://bookree.org/loader/img.php?dir=da8ace7be217880917987caec64d827c&file=130.png]

[image: http://bookree.org/loader/img.php?dir=da8ace7be217880917987caec64d827c&file=131.png]

[image: http://bookree.org/loader/img.php?dir=da8ace7be217880917987caec64d827c&file=132.png]

[image: http://bookree.org/loader/img.php?dir=da8ace7be217880917987caec64d827c&file=133.png]

[image: http://bookree.org/loader/img.php?dir=da8ace7be217880917987caec64d827c&file=134.png]

[image: http://bookree.org/loader/img.php?dir=da8ace7be217880917987caec64d827c&file=135.png]

[image: http://bookree.org/loader/img.php?dir=da8ace7be217880917987caec64d827c&file=136.png]

[image: http://bookree.org/loader/img.php?dir=da8ace7be217880917987caec64d827c&file=137.png]

[image: http://bookree.org/loader/img.php?dir=da8ace7be217880917987caec64d827c&file=138.png]

[image: http://bookree.org/loader/img.php?dir=da8ace7be217880917987caec64d827c&file=139.png]

[image: http://bookree.org/loader/img.php?dir=da8ace7be217880917987caec64d827c&file=140.png]

[image: http://bookree.org/loader/img.php?dir=da8ace7be217880917987caec64d827c&file=141.png]

[image: http://bookree.org/loader/img.php?dir=da8ace7be217880917987caec64d827c&file=142.png]

[image: http://bookree.org/loader/img.php?dir=da8ace7be217880917987caec64d827c&file=143.png]

[image: http://bookree.org/loader/img.php?dir=da8ace7be217880917987caec64d827c&file=144.png]

[image: http://bookree.org/loader/img.php?dir=da8ace7be217880917987caec64d827c&file=145.png]

[image: http://bookree.org/loader/img.php?dir=da8ace7be217880917987caec64d827c&file=146.png]

[image: http://bookree.org/loader/img.php?dir=da8ace7be217880917987caec64d827c&file=147.png]

[image: http://bookree.org/loader/img.php?dir=da8ace7be217880917987caec64d827c&file=148.png]

[image: http://bookree.org/loader/img.php?dir=da8ace7be217880917987caec64d827c&file=149.png]

[image: http://bookree.org/loader/img.php?dir=da8ace7be217880917987caec64d827c&file=150.png]





[image: http://bookree.org/loader/img.php?dir=da8ace7be217880917987caec64d827c&file=151.png]

[image: http://bookree.org/loader/img.php?dir=da8ace7be217880917987caec64d827c&file=153.png]
[image: http://bookree.org/loader/img.php?dir=da8ace7be217880917987caec64d827c&file=154.png]

[image: http://bookree.org/loader/img.php?dir=da8ace7be217880917987caec64d827c&file=155.png]

[image: http://bookree.org/loader/img.php?dir=da8ace7be217880917987caec64d827c&file=156.png]

[image: http://bookree.org/loader/img.php?dir=da8ace7be217880917987caec64d827c&file=157.png]

[image: http://bookree.org/loader/img.php?dir=da8ace7be217880917987caec64d827c&file=158.png]

[image: http://bookree.org/loader/img.php?dir=da8ace7be217880917987caec64d827c&file=160.png]

[image: http://bookree.org/loader/img.php?dir=da8ace7be217880917987caec64d827c&file=161.png]

[image: http://bookree.org/loader/img.php?dir=da8ace7be217880917987caec64d827c&file=162.png]

[image: http://bookree.org/loader/img.php?dir=da8ace7be217880917987caec64d827c&file=163.png]

[image: http://bookree.org/loader/img.php?dir=da8ace7be217880917987caec64d827c&file=164.png]

[image: http://bookree.org/loader/img.php?dir=da8ace7be217880917987caec64d827c&file=165.png]

[image: http://bookree.org/loader/img.php?dir=da8ace7be217880917987caec64d827c&file=166.png]

[image: http://bookree.org/loader/img.php?dir=da8ace7be217880917987caec64d827c&file=167.png]

[image: http://bookree.org/loader/img.php?dir=da8ace7be217880917987caec64d827c&file=168.png]

[image: http://bookree.org/loader/img.php?dir=da8ace7be217880917987caec64d827c&file=169.png]

[image: http://bookree.org/loader/img.php?dir=da8ace7be217880917987caec64d827c&file=170.png]

[image: http://bookree.org/loader/img.php?dir=da8ace7be217880917987caec64d827c&file=171.png]

[image: http://bookree.org/loader/img.php?dir=da8ace7be217880917987caec64d827c&file=172.png]

[image: http://bookree.org/loader/img.php?dir=da8ace7be217880917987caec64d827c&file=173.png]

[image: http://bookree.org/loader/img.php?dir=da8ace7be217880917987caec64d827c&file=174.png]

[image: http://bookree.org/loader/img.php?dir=da8ace7be217880917987caec64d827c&file=175.png]

[image: http://bookree.org/loader/img.php?dir=da8ace7be217880917987caec64d827c&file=176.png]

[image: http://bookree.org/loader/img.php?dir=da8ace7be217880917987caec64d827c&file=177.png]

[image: http://bookree.org/loader/img.php?dir=da8ace7be217880917987caec64d827c&file=178.png]

[image: http://bookree.org/loader/img.php?dir=da8ace7be217880917987caec64d827c&file=179.png]

[image: http://bookree.org/loader/img.php?dir=da8ace7be217880917987caec64d827c&file=180.png]

[image: http://bookree.org/loader/img.php?dir=da8ace7be217880917987caec64d827c&file=181.png]

[image: http://bookree.org/loader/img.php?dir=da8ace7be217880917987caec64d827c&file=182.png]

[image: http://bookree.org/loader/img.php?dir=da8ace7be217880917987caec64d827c&file=183.png]

[image: http://bookree.org/loader/img.php?dir=da8ace7be217880917987caec64d827c&file=184.png]

[image: http://bookree.org/loader/img.php?dir=da8ace7be217880917987caec64d827c&file=185.png]

[image: http://bookree.org/loader/img.php?dir=da8ace7be217880917987caec64d827c&file=186.png]

[image: http://bookree.org/loader/img.php?dir=da8ace7be217880917987caec64d827c&file=187.png]

[image: http://bookree.org/loader/img.php?dir=da8ace7be217880917987caec64d827c&file=188.png]

[image: http://bookree.org/loader/img.php?dir=da8ace7be217880917987caec64d827c&file=188.png]

[image: http://bookree.org/loader/img.php?dir=da8ace7be217880917987caec64d827c&file=190.png]

[image: http://bookree.org/loader/img.php?dir=da8ace7be217880917987caec64d827c&file=191.png]

[image: http://bookree.org/loader/img.php?dir=da8ace7be217880917987caec64d827c&file=192.png]

[image: http://bookree.org/loader/img.php?dir=da8ace7be217880917987caec64d827c&file=193.png]

[image: http://bookree.org/loader/img.php?dir=da8ace7be217880917987caec64d827c&file=194.png]

[image: http://bookree.org/loader/img.php?dir=da8ace7be217880917987caec64d827c&file=195.png]

[image: http://bookree.org/loader/img.php?dir=da8ace7be217880917987caec64d827c&file=196.png]

[image: http://bookree.org/loader/img.php?dir=da8ace7be217880917987caec64d827c&file=197.png]

[image: http://bookree.org/loader/img.php?dir=da8ace7be217880917987caec64d827c&file=198.png]

[image: http://bookree.org/loader/img.php?dir=da8ace7be217880917987caec64d827c&file=199.png]

[image: http://bookree.org/loader/img.php?dir=da8ace7be217880917987caec64d827c&file=200.png]


[image: http://bookree.org/loader/img.php?dir=da8ace7be217880917987caec64d827c&file=201.png]

[image: http://bookree.org/loader/img.php?dir=da8ace7be217880917987caec64d827c&file=202.png]

[image: http://bookree.org/loader/img.php?dir=da8ace7be217880917987caec64d827c&file=203.png]

[image: http://bookree.org/loader/img.php?dir=da8ace7be217880917987caec64d827c&file=204.png]

[image: http://bookree.org/loader/img.php?dir=da8ace7be217880917987caec64d827c&file=205.png]

[image: http://bookree.org/loader/img.php?dir=da8ace7be217880917987caec64d827c&file=206.png]

[image: http://bookree.org/loader/img.php?dir=da8ace7be217880917987caec64d827c&file=207.png]

[image: http://bookree.org/loader/img.php?dir=da8ace7be217880917987caec64d827c&file=208.png]

[image: http://bookree.org/loader/img.php?dir=da8ace7be217880917987caec64d827c&file=209.png]

[image: http://bookree.org/loader/img.php?dir=da8ace7be217880917987caec64d827c&file=210.png]

[image: http://bookree.org/loader/img.php?dir=da8ace7be217880917987caec64d827c&file=211.png]

[image: http://bookree.org/loader/img.php?dir=da8ace7be217880917987caec64d827c&file=212.png]
[image: http://bookree.org/loader/img.php?dir=da8ace7be217880917987caec64d827c&file=213.png]

[image: http://bookree.org/loader/img.php?dir=da8ace7be217880917987caec64d827c&file=214.png]

[image: http://bookree.org/loader/img.php?dir=da8ace7be217880917987caec64d827c&file=215.png]

[image: http://bookree.org/loader/img.php?dir=da8ace7be217880917987caec64d827c&file=216.png]

[image: http://bookree.org/loader/img.php?dir=da8ace7be217880917987caec64d827c&file=217.png]

[image: http://bookree.org/loader/img.php?dir=da8ace7be217880917987caec64d827c&file=218.png]

[image: http://bookree.org/loader/img.php?dir=da8ace7be217880917987caec64d827c&file=219.png]

[image: http://bookree.org/loader/img.php?dir=da8ace7be217880917987caec64d827c&file=220.png]

[image: http://bookree.org/loader/img.php?dir=da8ace7be217880917987caec64d827c&file=221.png]


[image: http://bookree.org/loader/img.php?dir=da8ace7be217880917987caec64d827c&file=222.png]

[image: http://bookree.org/loader/img.php?dir=da8ace7be217880917987caec64d827c&file=223.png]

[image: http://bookree.org/loader/img.php?dir=da8ace7be217880917987caec64d827c&file=224.png]

[image: http://bookree.org/loader/img.php?dir=da8ace7be217880917987caec64d827c&file=225.png]
[image: http://bookree.org/loader/img.php?dir=da8ace7be217880917987caec64d827c&file=226.png]

[image: http://bookree.org/loader/img.php?dir=da8ace7be217880917987caec64d827c&file=227.png]

[image: http://bookree.org/loader/img.php?dir=da8ace7be217880917987caec64d827c&file=228.png]

[image: http://bookree.org/loader/img.php?dir=da8ace7be217880917987caec64d827c&file=229.png]

[image: http://bookree.org/loader/img.php?dir=da8ace7be217880917987caec64d827c&file=230.png]

[image: http://bookree.org/loader/img.php?dir=da8ace7be217880917987caec64d827c&file=231.png]

[image: http://bookree.org/loader/img.php?dir=da8ace7be217880917987caec64d827c&file=232.png]

[image: http://bookree.org/loader/img.php?dir=da8ace7be217880917987caec64d827c&file=233.png]

[image: http://bookree.org/loader/img.php?dir=da8ace7be217880917987caec64d827c&file=234.png]

[image: http://bookree.org/loader/img.php?dir=da8ace7be217880917987caec64d827c&file=235.png]

[image: http://bookree.org/loader/img.php?dir=da8ace7be217880917987caec64d827c&file=236.png]

[image: http://bookree.org/loader/img.php?dir=da8ace7be217880917987caec64d827c&file=237.png]

[image: http://bookree.org/loader/img.php?dir=da8ace7be217880917987caec64d827c&file=238.png]

[image: http://bookree.org/loader/img.php?dir=da8ace7be217880917987caec64d827c&file=239.png]

[image: http://bookree.org/loader/img.php?dir=da8ace7be217880917987caec64d827c&file=240.png]

[image: http://bookree.org/loader/img.php?dir=da8ace7be217880917987caec64d827c&file=241.png]

[image: http://bookree.org/loader/img.php?dir=da8ace7be217880917987caec64d827c&file=242.png]

[image: http://bookree.org/loader/img.php?dir=da8ace7be217880917987caec64d827c&file=243.png]

[image: http://bookree.org/loader/img.php?dir=da8ace7be217880917987caec64d827c&file=244.png]

[image: http://bookree.org/loader/img.php?dir=da8ace7be217880917987caec64d827c&file=245.png]

[image: http://bookree.org/loader/img.php?dir=da8ace7be217880917987caec64d827c&file=246.png]

[image: http://bookree.org/loader/img.php?dir=da8ace7be217880917987caec64d827c&file=247.png]

[image: http://bookree.org/loader/img.php?dir=da8ace7be217880917987caec64d827c&file=248.png]

[image: http://bookree.org/loader/img.php?dir=da8ace7be217880917987caec64d827c&file=249.png]

[image: http://bookree.org/loader/img.php?dir=da8ace7be217880917987caec64d827c&file=250.png]

[image: http://bookree.org/loader/img.php?dir=da8ace7be217880917987caec64d827c&file=251.png]

[image: http://bookree.org/loader/img.php?dir=da8ace7be217880917987caec64d827c&file=252.png]

[image: http://bookree.org/loader/img.php?dir=da8ace7be217880917987caec64d827c&file=253.png]

[image: http://bookree.org/loader/img.php?dir=da8ace7be217880917987caec64d827c&file=252.png]

[image: http://bookree.org/loader/img.php?dir=da8ace7be217880917987caec64d827c&file=253.png]

[image: http://bookree.org/loader/img.php?dir=da8ace7be217880917987caec64d827c&file=254.png]

[image: http://bookree.org/loader/img.php?dir=da8ace7be217880917987caec64d827c&file=255.png]

[image: http://bookree.org/loader/img.php?dir=da8ace7be217880917987caec64d827c&file=256.png]

[image: http://bookree.org/loader/img.php?dir=da8ace7be217880917987caec64d827c&file=257.png]

[image: http://bookree.org/loader/img.php?dir=da8ace7be217880917987caec64d827c&file=258.png]

[image: http://bookree.org/loader/img.php?dir=da8ace7be217880917987caec64d827c&file=259.png]

[image: http://bookree.org/loader/img.php?dir=da8ace7be217880917987caec64d827c&file=260.png]

[image: http://bookree.org/loader/img.php?dir=da8ace7be217880917987caec64d827c&file=261.png]

[image: http://bookree.org/loader/img.php?dir=da8ace7be217880917987caec64d827c&file=262.png]

[image: http://bookree.org/loader/img.php?dir=da8ace7be217880917987caec64d827c&file=263.png]

[image: http://bookree.org/loader/img.php?dir=da8ace7be217880917987caec64d827c&file=264.png]

[image: http://bookree.org/loader/img.php?dir=da8ace7be217880917987caec64d827c&file=265.png]

[image: http://bookree.org/loader/img.php?dir=da8ace7be217880917987caec64d827c&file=266.png]

[image: http://bookree.org/loader/img.php?dir=da8ace7be217880917987caec64d827c&file=267.png]

[image: http://bookree.org/loader/img.php?dir=da8ace7be217880917987caec64d827c&file=268.png]

[image: http://bookree.org/loader/img.php?dir=da8ace7be217880917987caec64d827c&file=269.png]

[image: http://bookree.org/loader/img.php?dir=da8ace7be217880917987caec64d827c&file=270.png]

[image: http://bookree.org/loader/img.php?dir=da8ace7be217880917987caec64d827c&file=271.png]

[image: http://bookree.org/loader/img.php?dir=da8ace7be217880917987caec64d827c&file=272.png]

[image: http://bookree.org/loader/img.php?dir=da8ace7be217880917987caec64d827c&file=273.png]

[image: http://bookree.org/loader/img.php?dir=da8ace7be217880917987caec64d827c&file=274.png]

[image: http://bookree.org/loader/img.php?dir=da8ace7be217880917987caec64d827c&file=275.png]

[image: http://bookree.org/loader/img.php?dir=da8ace7be217880917987caec64d827c&file=276.png]

[image: http://bookree.org/loader/img.php?dir=da8ace7be217880917987caec64d827c&file=277.png]

[image: http://bookree.org/loader/img.php?dir=da8ace7be217880917987caec64d827c&file=278.png]

[image: http://bookree.org/loader/img.php?dir=da8ace7be217880917987caec64d827c&file=279.png]

[image: http://bookree.org/loader/img.php?dir=da8ace7be217880917987caec64d827c&file=280.png]

[image: http://bookree.org/loader/img.php?dir=da8ace7be217880917987caec64d827c&file=281.png]

[image: http://bookree.org/loader/img.php?dir=da8ace7be217880917987caec64d827c&file=282.png]




image6.png
Te/bEO BOSHAKAWNEX YDOBHS HEPOCTRAHCTReNEod OPrauESannE ¢
HCHQABSOBARAEM NERTHINKX, BOAOPOAHNX, AHCYIbbHARME, CcOJIS-
BHX, CAOXHO3(QHPHEIX CBS3el, a TakKe cnmy  BaN-fep-BaALCOBA
B3aEMOAIEACTBUS, - SACKTPOCTATHYECKOrD, TEAPoGOGHOID B3auMOTeH-
cresft # xp.

Pactigdpopaso CTpOCERE NOARIENTHAHHX lemedi MHOTHX Ged-
KOB, CPeid HEX MHCYJIEHA — FOPMOHa Ge/ikoBON OPHPOIH, BRe/Ae-
MOFO NOJKeNYAOIHOR Keneaofl, GepMeHTOB PHOOHYKJeasH, Ju30-
IEMa, XEMOTPEICHHA, PACTHTENABHOTC ()epMEHTA NallaEHa, GEJKOB,
BXOZANUIMX B COCTAB LHTOXPOMOB — KATA/JH3ATODOB, - YIaCTBYIOMIHX
B NpOIecce ALIXAHHS.

'T0 mpeficTaBnseT coGOf XH3HB C TOUKH 3PEHHA €e MarepH-
anbHOK CYIIHOCTH? OTBET Ha STOT BOMPOC C MeHHAAbHON YETKOCTHIO
Aan ®, Jureasc: «)KH3HBL ecTh cnOto6 CyUIeCTBOBAEHS GENKOBHX
TeJ, CYNECTBEHHHM MOMEHTOM KOTOPOro fBJIAeTCA NOCTOSHHHA
06MeH BeIlecTE ¢ OKPYXalome# X sHewNefl NPHEPOAOH, MPHIEM C
NpeKpalieHAeM STOTO OGMeHa BEINECTB NpeKpallaercsd H XKH3HE,
YTO HPHBORHT K paajoxenuio Geaxa»®, On Tawxke ropopum: «<Hs
OOMeHa BeLIeCTB [OCPEACTBOM NHTAHMA H BHIENCHHA — OOMeHa,
COCTABJIAIONIEr0  CyLleCTBeHHYI (YHKIHI Ge/Ka,—H M3 CBOHCT-
BeHHOR ﬁeJle NJIACTHYHOCTH BHTEKAlOT BCe NPOTHE npoc‘rex’mme
¢axropu MusHE»**, W3 onpefeienns DHrennca ClAYIOT ABA BaX-
HHX NPHHIHTHAJBHHX HOMOKEHHA: MAaTePHANbHYIO OCHOBY XKHIHA
COCTARMSIOT GeJKH — CJIOMKHBIE OpraHHYecKne BellecTBa, Oﬁ.ﬂa}lalﬂ-
ImMye KOMOCCATBHEIM MHOrQOGpasHeM XUMHYECKHX (YHKUME, B pe-
3yAbTaTe KOTOPHX OHH B3aHMONEHCTBYIOT CO BCEMH COGJIHHeHHA-
MH, BXOAfL[MMH B COCTaB OPraHu3Ma; XH3Hb €CTh pPesyJbTaT
B3aHMOJeHCTBAS OPraHH3Ma H CPeXH, PesyasTarT oOMeHa BemecTB.

Marepuancraieckoe NOHHMAaHHEe XXHSHH, COOPMY/NHDOBAHHOE
DHreabcOM, B CBOeH (GHEIOCOPCKON CYIIHOCTH OCTACTCS HeshbJe-
MuM. B cBere HOBefINIMX LOCTHXKEHHH €CTECTBOSHAHHA OHO AETANH-
supyercs, yrayGasercd, npHOGperast GoNblIylo MacmTaGHOCTD H
JIOTHYECKYI0 3aBEPIIEHHOCTS, HCC.’]S}IYET(‘JI KaeTKa, e¢ MeJbgaimue
BHYTPEHHHE CTPYKTYPH, S/IEMeHTapHHe OHOXHMHYUECKHEe PEaKlHH,
OTAe/IBHEE THIAHTCKHE MOJICKYJH SHOMOAHMEPOB (Genkos, HyKie-
HHOBHX KHCJIOT).

Mocaennre 20...30 neT TeKyHmIEro CTOJMETHS XapaKTePH3yOTCs
KPYMHEHIUMME OTKPHTHAMH B O6JacTH CTPYKTYDH H GHOCHHTe32
GesKOB, MexaHHIMa (YHKUHOHHPOBAHHMS GENKOB H HYKJEHHOBEIX
kacaor, Coserckufi uccaegosateas A, A. Bae B 1967 r., passupasa
HCCEOBAHUA TI0 GHOXHMHE HYKJEHHOBHX KHCJIOT, pacluudposan
cTpyktypy tpaHcmoprHoi PHK (TPHK) — BanmuoBofi, mepenocs-

* K. Mapkc # @. Bgreapc. Cow., msf. 2-¢, . 20, e, 616. — M.: TocmonnTRa-
aar,-1961,
** Tam e, ¢ 81.
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38. Cpeannit aMNHOKMCAOTHHI COCTAB CyMMapwmix Gexxos cemsn GoGopwx
(Do AaHHHM pasHHX aBTOPOB), % ©T ofmero COpepEanHs GeaKa

omne
Asuzoxscaora . I Topox Con Gucoms | umun | KOBOE:
Apraman 83 873 1,77 6,87 8,51
Thernymn 2,68 3,03 3,16 2,95 3,75
Jlngme 5,58 5% g,?s 5.9¢ 8,26
Jefin 8, g 15,6 14,68
Tsonehian | 13,54 5% 50 5
Baamn 3,87 563 4,8 54 4,62
Mernonnn 1,22 1,64 1,3 1,36 0,9
Tpeounn 470 4,26 4,1 4.8 4,59
enunanansn 438 591 618 4,1 2,41
Tounroban 1,31 1,65 1,83 1,65 1,82
Ananpn 3,67 447 49 3.4 4,74
T nauan 538 4,3 414 44 .83
Cepu 457 498 62 4.8 7.94
Acnapararosas kaciora 10,76 9,54 128 12,8 8,29
Tatoramonas Kucota 16,51 17,53 152 17,2 8,15
Tpoxur 3,7 4,81 4,71 2,8 1,49
Tapoann 3,15 308 3.4 317 30
Llncran 1,80 1,39 3,12 0,8 1,39

COLEPMHT NALb 15...20% ycBosiemoro Geika. [nobyaunoBas (pax-
uus GeKoB $acoin YCTofuHBA K HEKOTODHM TIPOTEONHTHUECKHM
depMenram. Brarogapa BHCOKOMY COXEpXANHIO GENKOB, GOraTEIX
HE3AMEHWMBLIMH aMHHOKHCAIOTAMYM, ceMeHa GO0GOBHX  KYAbTYp —
OJMH U3 BAXHEHMIMX HCTOUHHKOB Gelka. Beakoshe H30MATH COH
€ MX UCHHBIM Ha60POM He3aMEHHMEIX aMHHOKHCIOT HCIOJB3YIOT AIS

oforallenns Xne606YMOUNKX U3feAnii W APYTHX NHINEBHIX po-
ZYKTOB.

§ 26. Benku CeMSH MACTIMUHBIX KYNbTYp

O colepanui GeKOB B ceMeHaX MACJHUNWX KyJAbTYp MOMKHO
CYAMTD N0 HAHHEIM MHOTHX ABTOPORB, IPHBEAEHHHIM B Tabmuue 39.
BOMBIIMACTBO MACAHYHBIX KyJATYP MO COREPKAHHIO OeTKOB He
‘yerynaer 6060BHM KyAbTypaM.

Beakn ceMsl MacHMuHBIX NpefcTaBAIOT cOGOH cMech GAM3KHX
,00 cBOMM cBoficTBaM GenkoB. Bosbas wacTb GeJKOB MaC/WuHBIX
fceMsn OTHOCHTCS K riofyauHosodt ¢pakumn (80...97%). AapGy-
1MUHOBAR W INIOTeJHHOB2 (PAKUHH HAXOASTCH NPHMEDHO HA OfH-
iHakoBoM yposHe (0,5...1,0%). Iporamumn mpaxTHYecKn oTCyT-
CTBYIOT.

" B rabnuue 40 UPHBCACHN AaHHEIE O GEIKOBHIX dpakmuax ceMsi
Toaconneannka copra BHUUMK. AMHHOKHCTOTHEIE CocTaB Genkon
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39. Cpemnee conepmanne Geaxos » CemeHaX MACNHIHWX EYABTYD,
% cyxoro Bemectna

Hanuexosagne | Bexxn M Hexxenosauite Bexxat
Togconneunnx: Knemesuana 19,4
CeMAHKA 18,7 XnonaaTHHK 20,5
aapo (63 nAoOBOH Kononas 21,8
o6o0uKH) 2,7 Panc:

Jlen: O3uMBIE 25,0
Ccemapxa 24,9 APOBOR 28,5
sapoxsml (Aapo) 21,6 PhixHK 27,9
SHAOCTEpH 30,8  Kopuamip 16,0

CeMfAH NOACONHEUKHKA HU3KOMACAKYHOTO A-41 H BEICOKOMACHHYHO-
ro BHHHUMK 15636 npeacraeacH B Tabauue 41.

B come- u 1en0uePacTBOPHMBEIX GelKax MPOCAEKHBAIOT COPTO-
Bbl¢ PA3JIMYEA — C YBEJHICHHEM MAaCiMUHOCTH B HHX [OBHINaeTcs
COZePKaHHe IJIOTAMHHOBOH KHCAOTH, METHOHWHA K NOHHXKAeTcs —
TpPeoHHHA H NefiluHa. BoJbIIHHCTBO He3AMEHHMEIX AMHHOKHCIOT B
rao6ynKax NPeACTABCHO MOJHEE, YeM B APYrUX (pakunax. Beakn
1P CEMsH TOACOHeUHHKA HMEOT GoJblioe KopMOBOE 3HaueHHe
6raronapst HaJHIHIO B HHX 3HAUHTEJNBHOIO KOJHYECTBA He3aMEHH-
MBIX AMHHORHCIOT,

40. Beaxoniie ¢ppakunn noaconreunnks BHUHMK-1646

Obuee coxepmamne | ®paxuun ssora
Hannesopanue asora n asora ot obuero conep-
paruah, % xauuA 230Ta,
Obugee cofepxaHne a30Ta 0OeIKHPeH-
HHX CeMAR 9,48 —
Beaxopitit asor 7,84 82,7
DKeTpaKTHBHE HebeKoBbH a30T 1,66 17,5

Asor no gpakgusm

Cymumapunii BofopacTBopaMsl 3,46 a7,1
Beaxopth BOAOPECTBOPHMBIA 2,86 30,4
DKCTpAKTHBHH HEGENKORMEA 0,60 36,1
CymmapREA conepacTaOPRME 1,16 41
Beasonnfi ConepacTBopaMHE 3,10 2,7
SKCTpAKTHBHIA ReGewOBHE 1,06 63,9
noTwsihi ocTatok 0,10 ol
Wesoucksarexacuid Geaxonsit 1,78 17,7
Hrtoro 9,5 99,9
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d41. Amanowwcaorauill coctap GeAKOB ceMaH NOACOAHcuHWEA, % cyxoro Geaxa

Bopopactaopuxme | Comepactsopmuie |  Mllexouepactaops-
Geaxa eaks uEe Genky

Hamuenopatue
Baakomac- | BhcoRow | mpakomac- | mmcoko- | mmsiomacs | mucoxo-
MIHOrO  |wacnswnoro| AHSHOTO [MacAwTHOTO | MESHORG | MacAKSHOTG

T nunER 5,65 5,55 5,46 5,62 5,86 5,85
AnanmE 4,91 5.08 5,01 4,85 5,68 4,93
Baam 5,54 5.46 5.99 6,01 5,41 5134
Jleftumn 10,50 11,48 11,59 10,50 10,17 9,13
DeHuN2NARAH 7,52 7,40 8,00 8,33 7,30 7.81
poaar 5,05 5,25 4,9 5,26 5,23 5,17
Tprorodan 1,66 1,68 1,65 1,72 1,71 1,72
Cepur 7,47 7,65 7,47 7,67 7,30 7,80
Tpeonun 6,14 6,02 6,10 5,78 8,40 5,83
MerROHHH 1,04 1,08 1,08 1,16 0,90 0,99
AcnaparHeoBas

KACAOTA 5,46 5,19 5,52 5,72 5,50 5,67
Tmoramnnosasg

KRCAOTE 12,01 12,63 9,44 10,28 9,55 10,92
TRPO3AR 4,43 4,43 2,32 4,69 4,59 4,52
Lucrenn 2,64 2,46 2,65 2,67 3,06 3,04
Tncrugan 9,26 9,52 9,78 10,18 9,83 9,45
Jluzng 2,32 2,30 2,44 2,47 2,78 2,79
Apruasun 8,32 7,98 8,69 8,45 9,64 10,27

OrauuuTesbHas 0COGERHOCTh @MEHOKHCJIOTHOTO COCTABA CeMAN
XJIONYATHHKA WO CPABHEHHIO C CeMeHaMH TOACO/THEUHHKA — Gojiee
BBICOKOE COAePXAHHE TIIOTaMHHOBOK kmeaoTsl (16,9%), acnapars-
HOBOM KuCJAOTH (8,4%) u amsuna (6,0%).

BMecre ¢ TeM COMEPKAHHE OCTANBHHX HE3AMEHHMBIX aMHHOKHC-
JIOT 3aMETHO NOHHMKEHO, B TOM 9HCJe TpeoHuHa 10 3,9%, denuna-
narnra xo 4,3%.

Bricokas 6nomoruueckas HEHHOCTb GEJKOB NPRBPallaeT MacHd-
Hble KyABTYPH B HEHHEIA MCTOUHHMK NOKPEITHS Ae(HHHTA GenKOBEIX
BELIECTB.

Beegenne 5...10% GenkOBHX M30JSITOB CeMAH NOACOJHEYHHKA
MOBHIIIAET MUTATENbHYIO UEHKOCTh Xfe6a (06heM MUIEHHUHOro XJe-
Ga ypeqMuUMBaeTCs, KOpKa NpHOGpeTaeT OYeHb MPHATHBIH 30J0TH-
CTHil UBeT).

3a nocieanee fecATHNeTHe Pa3paboTAHE IONOJHHTENbLHBE IH-
IeBEe NPOAYKTH — NHINEBEIE CMECK ¢ BBICOKEM COJepXaHAeM
Genga.

JIAsi oBOraileHHs NMHILEBBIX CMECEH JKEIATEJNBHO HCIIOJNb30~
BaTh BHJeJeHHEE GelKOBble H3OJATH, RO OHH fopord. BosbumucT-
BO DACTHTEJNbHBIX GeJIKOBHX NMHIEBEIX cMecell TOTOBAT TONBKO H3
MYKH HIK KoHueHrpartos. HanGonee merkuit u gemessiit cnocof —
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RCMONb3OBaHHE OeNKOBOH MYHH#, NOAYUEHHOR H3 OGeRHPeHHHK
MAacJHHYHBIX CeMAH. 011H8K0 ceéMeHa HEKOTODHX MAacAHYHBIX KYJAbLTYpP
COACpXKAT AAOBHTHE BEILECTBA, YTO CAYXHT CePbC3HHM NpenaTcT-
BHEM X HCNOJB30BaHHIO GeNKOBHIX H30JSATOB H3 HHX (KaK H caMuX
CEMﬁH) B NHIIEBHIX MPOAYKTAX H HAa KOPM CKOTY. CeMeHa xJomuar-
HHKa CcOIepXKAaT TOKCHYHOE COEJKHEHHe FOCCHION, CéMeHa Kaele-
BHHB — BHCOKOTOKCHUHEIE GesKH JIEKTHHH, crnoco6Hbe arraioTH-
HHPOBATh KAETKH.

le& HCNOJIB3OBAHKK OTXOA0B, NOJyuaeMblX NPH NPOHU3BOACTBE
PAacTUTeNIbHOTO Macjaa, Ha KopM CeNMbCKOXO3SRCTBEHHEIM K IBOTHEIM
GOJbIIOE 3HAYCHHE NPHOGPETACT M3MEHEHHe GEJKOBHIX BEIICCTS B
pesyJbTaTe NPOMHINJEHHOE nepepaoTku MacsoceMsH, IIpuMeHse-
Masg [PH 3TOM BJIAXKHO-TEILVIOBAasT 06pa60TKa H3MeJIbUeHHNX Mac-
JINYHBIX CeMsIH BbI3HIBAeT TENJIOBYIO JAeHaTypauxio GeNKOBBIX Be-
1ECTB, YTO NMPHBOANMT K H3MEHEHHI0 MX pacTBopumoctd. OJHOBpe-
MEHHO NPOXOIAT pPeakIHH BsaﬂMoﬂeﬁCTBHﬂ caxapos ¢ GeJIKOBEIMA
BeLeCcTBaMu (Me.’laHOPUIKHOQGPHSOBaHHE), YTO NPHBOAHT K yMeHb-
UIEKHIO KOMHIECTRA CAXAPOB H He3aMeHHMBIX aMHHOKHMCIOT. B sroM
cayuae coAepXAaHHe MM3WHa NPH HHTeHCHBHOH oGpaGoTke mpora
yMeHblIaeTcs.

npu nepepaﬁon{e CeMfAH XJIONMYaTHHKa B YCJAOBHSIX KECTKHX Tex-
HOJIOTHUECKHX DeXHUMOB COAepIKaHHe JIH3HH&Z yMeHbUIaeTcs Ha
15...30%.

§ 27. HykneuHoBbI@ KMCROTH

HyxneuHoBrle KHCAOTH Hapsigy ¢ GelkaMB — BaXXHeAINHe GHo-
noauMeps, ofpasyioliie NPOTONAa3My KHBOH KiIeTKH. BroJjoruue--
cKaf pOJib HYKJIEHHOBHX KHCJOT 3aK/Iiouaercsi B KOXHDOBAHHE M
peajnsallii IeHeTHUeCKOH uHopmauun. [IpH HemocpeJcTBEHHOM
YHACTHH HYKJAEHHOBHIX KHCAOT OCYUIECTBJISETCH CHHTE3 BCEX GEJKOB
# hepMeHTos, cojepXauluxca B XKuBOh kierke. HyK/IeHHOBHE KHC~
JoTHl 0GHYHO 00JIafaloT FHPAHTCKOR MOJeKyJAspHoft maccoll, pac-
TBOPHIOTCS B IIEJAOUHHX PAcTBOPAX M OCAMKAAIOTCH H3 HHX Npm
TOAKHCIICHHH,

Tlpu ruapoanse 5TH KHCAOTHl A2I0T NYPHHOBHE M NHPHMHIA~
HOBBIe OCHOBZHHf, caxap NeHTo3y (puGo3y WJIH HXe30KCHPHGO3Y)
u dochopuyro kucjory. CoeAMHeRHs, B KOTOPHX pHG03a HNH Ae3-
OKCHPEOO3a CBA3aHB ¢ KAKHM-THGO H3 NYDWHOBHX HJAH NHPHMHIH-
HOBHIX OCHOBAHKH, HASHBANOTCA HYKJICO3HAaMH (IO AHAJOTHH €
rankosunamu). Tak, ameHuH, cBssamHbl# c pu6opypanosof, moay-
YuJ HA3BAHHE aJEHO3HHA:
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HO H

Hyxraeosnael, coelMHsACh ellle ¢ OAHON MOJeKy:oi docdopHol
KHCJIOTH, 00pasylor Gosee cJOXHbBle BeIeCTBA — HYKJEOTHAH,
HrpaiollHe HCKIIOYHTENbRO GOJIBIIYI0 POXs B OOMeHe BEIIECTB XH-
Boll KJAeTKH. 3HaueHHe HYKJICOTHZOB COCTOHT He TOJBLKO B TOM, YTO
H3 HHX MOCTPOSHH THIAHTCKHE MOJEKYJAH HYKJEeHHOBHIX KHCIOT, HO
H B TOM, 9TO OHH BXOAAT B COCTAB Paja BaxHeAmux depmenros,
a HEROTOPBIE SBIAIOTCA BEILIECTBAMH, B KOTOPHIX aKKYMYJIHPYeTCS
SHeprus, HeoGXOZMMas AJis HPONECCOB JKH3HENesTeNbHOCTH. IIpH-
coeuHeHHe elie ofHOHA MosekyJAH ochOpHOi KHCAOTH K MOJeKyIe
2/IeHO3HHA Y TATOTO YIAePOXHOro atoMa PuGoskH TPHBOAMT K 06-
PasOBAHHIO HYKJIEOTHJa, HA3HIBAEMOro aZeHO3MH-5-monotbocdarom
HJIH afIeHHJIOBOM KHCIOTOM:

e

L,
OH o
Y
HO OH

AHaJIOrHIHO a/IeHO3HHY H aNEHWIOBOH KHCIOTE TOCTPOEHB KPY-
THE HYKJ€O3HAH H HYKJIEOTHAH, oGpaayloLuHecsl TNpH THApOJIH3E
HYKJIEHHOBHIX KHCJOT. AAEHPIJ!OB&SI KHCJIOTA MOXET MNPHCOCAMHATDH
K cBoeMy ¢ochaTHOMY OCTaTKy €lle OAKH WIH ARA OCTaTKa ‘Boc-
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dopHo RECADTH ¢ 06pasoBammeM .IIpH TOM ajneHosmRAnfidchaTa
(AIP) nan amenosuutpudochata (ATP). B Mosexyae agenoans-
rpuochopHok KRCAOTH TPH ocTaTKa $ocdopHOK KHCIOTH COeNH-
HSIOTCA DOCJAEN0BATe/BHO OXHH 33 APYTHM

NHy
N/J’\ A\
BbiCOKOINEPLETU-  (FbIUNAR CAOK- I .

veckue cdasu nw?apﬂaﬁ "

7 Anemms
cdas HC C
NN /
Ho [ HO\  Ho v N
0—P~£0—P ~0—PL0o—CHy
I | 1l 0
o o o H H Puposa

H H
OH OH

AlLeHO3HH
T Amemommenogecgar (AMP)
Agzenolmmapocgar (AD}?)
AmeHo3uHTPHGOCHAT (ATP)

CokpallleHHO CTPYKTYPHYIO ¢opumyny  apmeHossaTpHGochara
nso6paxaior rak (ATP):

oH OH OH
HO—P~0—P ~0—P—0—A

I I g
o o

3aech mox «A»> MOHHMAOT aleHO3HH. 3HaukoM o o6o3HavanT
BHCOKOHepreTHueckne GocdatHbe cBasn. CoelWHenHd, Comepxka-
LIHe TaKuWe CB3H, GoraTH sHeprueli, ocBoboxaalimelics HpH ruia~
POJIHTHYECKOM paclielieHHH. [IpH TBIpONH3e OOGLIYHON CJIOXHO-
o¢upHolt ¢ocharrof cBssH ocBOGOKTAETCH SHEPrHsi, paBHas 8...
12 kIx/M, a mpu rHAPONH3e BHCOKOSHEpreTHuecKoi cessH ATP —
okono 30 klIx/M.

Kpome AIIP u ATP, H3BeCTHH ipyrHe COEAHHEHHs, COAEPXKAmHe
BHICOKO3HEPTeTHUECKHe CBs3H: apruamadocdar, mudochornniepn-
HOBasi KHCJIOTa, anetnnkodepMent A u ap. HanGoaee yacto B Guo-
IHMHUECKHX peakuusx ywacteyior AJIP w ATP. Takue coefuHenus,
gpe3pHuaiito BaXXHH B ofMeHe BemecTs. B HEX akKyMyJmpyeTca
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shcpmx 0CBO6OKAIOWAREH TPH paa‘uvmﬂﬂx peakn&mx, nponcfd’
ASIIEX B NpOLecce AHXanusi, Gpomenns u porocunresa. Iloa Bamd-
HHEM COOTBETCTBYIOUMX ()epPMEeHTOB TPYNNb, COAEPXKAlHe BHICOKO;
HEPreTHUeCKHEe CBASH, MOryr OHTh INepeHeceHH Ha Jpyrue
BellecTBa. JHEPrusi, HAKONHBIIAACA B BHICOKOSHEPIETHYECKHX CO-
efHHeHHsAX, MOXKeT 6HTb HMCNOJb30BaHa B O6MeHe BEeLIECTB.

Pacmennenne anenosuntpudocdara (ATP + HOH == AMP +
+ mapodoctar) Katanamsupyer depMent ATP — mupodocdatasa
(3.6.18). Hpyrofi depMeit — aneHosuaTpHpocdarasa (3.6.1.3) xa+
TaIH3HPYeT peakuuio ATP-+H0 == AJIP+Opropocpar.

§ 28. PuGOHYKNEUHOBME M AE30KCHPHEOHYKNENHOBLIE KMCNOTHI

Ote/bHEe HYKJCOTHAB, COSIHHSACH MeXAY coGof, ofpasyior
HYK/ICHHOBbIE KHCJOTH ~— NOJHHYKACOTHAE. CylecTByeT ABa THIA
HYRJIGHHOBHIX KHCJIOT, PasHYAIONIHXCH MEXAY cofoff Mo XuMHuer
CKOft MPHPOJE BXOSILEro B MX cocTaB caxapa. HykieuHoBHe KHc:
JIOTH, NPHHAJIEXALIHe K MEpBOMY THIY, HaabBAlOT NE30KCHPHGO-
HykJeuHoBHMH kuciroramu (IIHK), omn comepxar D-2-mesoxcupn-
603y ¥ MHPHMHIHHOBOE OCHOBaHHE THMEH. BTopolf THN HasHBaioT
puOOHyKJIeHHOBEIMH KucaoTaMd (PHK); oHu BKaioualor mHpHMH-
IHUHOBOE OCHOBANWE YDALMN, 2 HX CaxapHLul xoMmoueHT — D-pubo;
3y. JlesoxcupuGonyknennosas xucaota (IHK) coaepxures B oc-
HOBHOM B fAPax KICTOK. B Hell. 8aKOAHPOBAHA TeHeTHYecKas HH-
dopmanus. Boapmmnerso mpupoguux JHK umeer AByXnenoyeunyo
CTPYKTYPY, NKHEAHYIO HJIH KOJBUEBYID QOPMY (B STOM CJydae KOH-
OB MOJIEKYJ! KOBAJEHTHO 8aMKHYTH).

JHK BXOAHT TakXe B COCTAB MHTOXOHAPHH M XJIOPOIIACTOB,
TAe ofecnieunBaeT AaBTOHOMHMIH CHHTE3 HEKOTOPHIX G€JKOB B STHX
KJIETOUHHX Oprase/viaX. PHOGOHYKJEHHOBbE KHCJIOTH HAXOATCA B
HHTON/IZ3Me H SApE, ORH MOAPA3ALNFIOTCS HA TPH THHA — Hhd ]g
ManuoHHbe, HiH MatpuuiEne (MPHK), pubocomansumte (pPHK)
u tpancnoptasie (TPHK). Bee PHK yuacteyor B peaansaund
TeHeTHYeCKo#l HHOOPMALHH.

Konrpoasnee eonpocsi. 1. Yew xapakteprayoTces Senxa? 2. KakoBH HX cBofi-
cTBa # POJb B KuBOH KMetke? 3. Kakue aMUHOKHCIOTH BXOAAT B COCTAB GEJAKOBY
4. Kaxue ocroBHHE (opMH cBizelt B Geake cymecrsyir? 5. B weM cocrout mpo-
CTPaHCTBEHHAS OPraHH3aLMsA GesKoBOA Moexyian? 6. Kax kmaccuprunpyores e+
®u? 7. Uro npeacrasaser coGoi ReGenroBuft asor? 8. Yro npexcrasmsior coGof
samacane Genkn? 9. Kaxuwe criocofw BHAedenns Geaxos cymecrsylor? 10. Kakne
Geaxn HapwBatorcs GHonornueckn mnommoueHHsMu? 11, Yro rakoe wheftkosuHa,
KaKOBO ee SHAWeHWe, COCTAB H cBOficTBa? 12, Kakas IIEHANZ HASHBACTCH CHIBe
soft, cpenwed, cnafoi? 13. B weM sakmouaercd cMecuTeNbMas LEHHOCTh SepHa
MIEHALBL, OT YEro OFa 3aBHCET? 14. Kaxne METOAH oNpefe/eHus KOJHYeCTsa H Ka+
"ecTBA KACHKOBHHH BH 3HaeTe? 15, KakBe (haxTOpH BIESIOT Ha BEXOJ H KAYECTBO
rheitKoBuna? 16. KakoB ocoGeHHocTH Geskon PKH B ee KiehkoBuHu? 17, Kako-
BH 0COGEHROCTH GQAKOR 3epHA SUMEHA, OBCAa, KYKYPYSH, Npoca, IPedmxH, puga
TpuTHKane? 18, Kakopu ocofeHnocTH Gemeon’ cemsn 60GOBUX H MACIATHHEP
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3 rnasa

BUTAMUHDI

§ 1. O6was xapaKTepucrHKa

BuraMuupl HEMEIOT DasMHYHOE XHMHIECKOe cTpoenue. K HuM oT-
HOCAT HE3KOMOJICKYJSIPHEE OPTaHWYECKHE COeIHHeHHs, HeoGXoiu-
pible IS HTAHHS 9EJIOBEKA B XHBOTHHIX, PACTEHHHE H MHKpPOOpTa-
$IE3MOB B MaJjbiX KOJHYecTBax. Bce BHTAMHHH HMelOT o6liHe Xa-
PaKTepHble 0COGEHHOCTH:

OHOCHETE3 NPOHCXOJHT B OCHOBHOM B PACTeHHSX, MOCTYNAIOT B
2KUBOH OPraHH3M FJIaBHBIM 06Pa30M ¢ MHIef;

6HOJIOTHYECKH AKTHBHM B MaJEIX KOJHYeCTBAX H HeOGXOAMMbI
JISl BCEX KH3HEHHHIX NPOLECCOB;

HE SBJIAIOTCA MATepPHaNoM AN GHOCHHTE3a HJIH HCTOYHHKOM
‘DHepruH;

HEJOCTATOK KU HADYIIERHE ACCHMHJISIHH NPHBOLHUT K Pa3BHTHIO
TATONOTHYECKHX MPONECCOB B BHAE THIOBHTAMHHO30B (GOJE3HH B
PpesynbraTe NJHTENBHOTO HELOCTATKA) H ABHTAMHHO30B (6oJesHu
B PE3YJbTATE OTCYTCTBHS BHTAMHHOB).

JMefcTBie BUTAMHHOB OCHOBAHO Ha TOM, 4TO, NOCTYNHB B Opra-
HHU3M, OHH NPEBPANIAIOTCSH B AKTHBHHIE (DOPMHI U IBJASIOTCS Kodep-
MEHT2MH HJIH NPOCTETHUECKHMHE IPYNNAMH, BXOASIIEMH B COCTaB
Baxueftmux depmenrupix cucreM. K akTHBHEIM ¢opMam puGodaa-
BHHA (BHTaMuHA B;) OTHOCAT (IIABHHMOHOHYKJEOTHA H (JIZBHH-
AJIeHUHIHYKICOTHA, BXOAAIIHE B COCTAB OKHCJHTENbHO-BOCCTAHO-
BHTEIbHHX (epMenTos. Ma BaTaMuHa Bg 06pasyioTcs NRPHAOKCAIb-
<docdar u napugoKcaMHEOBOCHAT, BXOAAMEE B cOCTaB (HePMEHTOB,
KaTaJH3HPYIOUIMX NpeBpaleHHs AMUHOKHCIOT. Ecas B mwme me
XBaTaer BHTAMHMHA TuaMuua (BHTaMEH B;), To depMent nmpysar-
JekapOokcuiasa He 06Pasyercs B AOCTATOUHOM KOJHUECTBE, B CO-
<€TaB KOTOPOro OH BXOAMT B (opMe THamMuHmHpodocdara (TIID).
»DTOT HEPMEHT KaTaMH3NPYeT BAXKHYI0 PEAKUHIO PACIICNVICHHS NH-
POBHHOTPANKON KHCAOTHL. [IpH HefocTaTkeé B THIIE THARMHHZ B
HEPBHOA CHCTEME HAKANIWBAeTCs MHPOBHHOrpAZHAR KHCJIOTA.

Huannn (suraMax PP) BXOAHT B COCTaB OKHC/IHTENBHO-BOCCTA-
HOBHTE/ILHEX (PEPMEHTOB, KATAMHSHPYOUIHR OTIWEIVIEHHe BOXOPOLA
OT OKHCJISIOMIMXCSA IPH 3TOM OPIaHHUECKHX BELIECTB,

Buramuun A B D He 06pasyioT HH pacTeHHs, HH NOXaBJIOLIEe
GONBUIMHCTBO M3BECTHHIX cefivac MHKpooprannsmoB. Ho xusoit
©OPraHH3M HX CHHTE3HDYET H3 MPOBHTAMHHOB (aibda-, 6era- K ram-
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MaKapoOTHRH K CTEPHAR — SProCTEPRH, CTHPNACTEDHE curoere-
PHH), HAKATUIHBAIOUIMXCA B PACTeHHsX. ¢

Boablne Bcero, XOTs H He BCeX BHTAMHHOB, CONEPIKAT OBOIM M
GPYKTHL Brrayurom B, (puGodrasanom) Boraro Moioko, A— (pe-
THHOJIOM ) — CJAMBOUHOE Macso. 3ePHO M NPOAYKTH ero nepepaGoTKH
GoraTht BHTAMHHAMH H Tpexzge Bcero By (THamuEOM), Bg (nﬂpml—
OKCHHOM) H Jp.

Ho, xak JOKa3aKO yueHHIMH, BUTAMMHOB C IHHILEH UeJIOBEK no-
Jy9aeT HEAOCTATOUHO, NOITOMY NHUIEBHE TPOAYKTH MAacCoBOTO HO-
Tpebienns HeOGXOAHMO AONOJHHTEJbHO ODOralaTh BHTAMHHAMH.
Korga roBopsT 0 BHTAMHHAX, TO OGHUHO HMEKT B BEAY HX 3HaUe-
Hge JJs ueroBeKa M XHBOTHHX, Ho He Memee Baxnylo posn oHR
HrPAIOT B MH3HENATENLHOCTE MHKPOODraHHaMoB H pacTeHuft. Ha-
npuMep, GHOTHH (BHTaMuH H)— Baxuwii hakTop pocra apoxxeil
B JPYrHX MHKPOGPraHH3MoB. BHoJOrmueckoe 3HaueHHe BHTaMUH&
NMaHTOTEHOBOH KHKCJAOTH COCTOHT B TOM, UT0 OHA Y9acTBYeT B HO-
CTPOEHHM MOJEKY/H BEICOKOAKTHBHOTO KOMIOHEHTd GHOJNOrHIECKHX
cHcreM — Kodepmenta A (KoA), mrpawmmero BaXHeHANIyI0 poab B
Pa3nooGPasHEIX GHOXHMHUECKHX NPOLEccaX XHBON KIeTKH.

CyuecrBopanie BHTAMHHOB OH/IO OTKPHITO NO HX GHOJIOTHYE-
ckomy geMcTBAIO (XMMHYeCKas CTPYKTypa Cralla W3BECTHa HO3M-
nee). Ilo sToft mprumHe HX OGBEIMHHAH TOX OOIIHM HaIBAHHEM
<BHTAMHHEB» H CTadH YCAOBHO 0603HauaTh OYKBAMH JIATHHCKOrO
anpapuTa. JLas 0603KaYEHES POACTBEHHEIX IPYNI COSAHHEHNA Gau3-
XO# CTPYKTYPHl H CXOIHONR GHOMOrHYECKOH aKTHBHOCTH COXPaRANTCE
TepMuHEl suraMuHoB A, D, E, Bs, Byy u C. Jlist ofo3HaueHus: HH-
JHBEAYAJBHBIX COGQMHEHHE HCNONMB3YIOT O6IEyNoTpeGHTebHEE
HasBaHHsi. B KauecTBe eAHHHIIN H3MePEHHS BATAMHHOB PEKOMEHXY~
ercd NpUMeHsTh Muanerpammu (1 Mr=0,001 r=10"2 r) uin MHX-
porpammer (1Mrr=0,001 mr=0,000001 r=10-¢ r} na 1 r nponykra.
Yacro cozepKaHne BHTAMHHOB H3MepsioT B MrY% (MHANRTpaMMOB
BuTamMuHa Ha 100 r mpoaykTa). Bce BHTAMHHBI YC/IOBHO Jelsr Ha
ABe TPYRIL: BOAOPACTBOPHEMBIE H XKHPOPACTBOPHMIEE.

§ 2. BopopacTBOpHMEIE BMTAMMHbE

B 3¢pHE BOCEMb BOZOPACTBODHMBIX BHTAMHHOB: THaMHH, pﬂﬁO‘
¢J4BHE, HHZUHH, UHPHAOKCHH, GHOTHH, acKOPOGHHOBas KHCJOTa,
NAHTOTeHOBAA KHUC/A0TA, MHO-HHO3HT.

Tnamun (BuraMnd B;) (6poMECTOBOAOPOIHOE NPOH3BOIHOE):

CH,

Tl\T_‘C *NH,+ HBr (I_-_
C—C C—CH,—N,
3
i I
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. TraMEA BRoFHT B COCTAB (hepMenta - NAPYBATASKapOOeiIasH
¥ ArpaeT BaXKHYIO DOJb B NPORECCAX NPeBDAIICHMA YINEBOAOE B
OpraHHsMe XHBOTHHX, PACTEHHR ¥ MHKPOODTAHH3MOB,

. DTor hepMeHT pacleniseT NHEPOBHHOTPANHYIO KACIOTY — IpO-
MEeXYTOYHHA nHpoAyKT NMpeobpasoBaHHA TJIOKO3H B KieTke: DBes
THAMHHA pACIIeNJeHHe IHPOBHHOTPAXHOA KHCJOTH SaTOPMaXKH-
BaeTcs.

TraMHH o6nafaeT croAKOCTBIO K BO3XGHCTBHIO MHOTHX (haKTOpOB
sHemrHe#l cpepu. [Tof BAHsHHEM CBeTa H KHCJIODOAA BO3AyXa He
paspymiaercd H He OKHC/SeTCs, Majo paspylliaeTcs NDPH TepMHue-
ckoli 06pa6oTKe NMEIlM # BHIeuke xneba (B kHcIoh cpege). [lpm
HarpeBaHHd B He#TPaJbHOM H OCOGEHHO INEJOYHOR CPeae Jerko
paspyuIaercs, HampHMep NPH BHNEYKe  KOHARTEPCKHX MYYHHIX H3-
Aedufl, H3rOTOB/NSEMEIX C NPHMEHEHHEM COZH BJH YTJIEKHCJIOro
amMMoHHus (uIeJouHEle paspuixanTenn). CyTounas norpeGHOCTR de-
J0BeKa B THAMHHe 2...3 Mr. OcHOBHON HCTOUHHK THAMNHA -— MIlle-
HEuHBA B OCOGeHHO pXanoft Xie6. 3epHO H MPOIYKTH €ro mepepa-
GOTKH cogepXar THAMHH B CHIeAYIOIHX KOoJHYecTBax (MKr/r):
3epHO MmeHHIH — 5,7...6,6; muenHsHHe 3apoabuun — 14,2...20,5;
MyKa NIIEeHWYyHas oGofiHas — 5,2; Myka pxaHas oGofinas — 3,5...
4,7; aepHO KyKypysW ~—4,5...6,2; 3epHo suMeHs —4...5; sepHO
osca— 6.. .8, sepHo pnca —2,2...2,9; orpy6n pucoab{e———22; MyKa
coepag — 7, 7 ropox — 1,5...3,8; (j)aco.vu;-—~ 0,6..

Pn60¢munn (nn’ramun Bz) B Hem asomcme OCHOBaHPle cpA-
8aHO ¢ OCTaTKOM MHOTrOaTOMHOro cmuprta D-pH6HTa.

H (|]12—(CH0H)3—CH20H

N N
Hac—c/CQC/ ~c"" >co

[T ] |

HiC—C _=C =~ NH
5 S FONF N
| Il
H . [e]

B coepunernn ¢ ocopHo KACNOTOH PHGODMABHH BXOAHT B
cocras (epMenToB, OTHHMAIOUIHX BOAOPOX OT NHPHAMHOBHX JETHA-
poreHas. Yt(ac'raye'r B Ipoleccax pocra H Pas3BHTHA OpradusMa,
TK4HEBOr0 ABLIXaHHA, B 5&JIKOBOM, YrieBoJIHOM H XXHDOBOM ofMeHe.

Eciu s panuoHe muTaHHA HeJocTaToyHo Geaka M BuTamMuHa C
{ackop6uHOBOR KHCJIOTH), TO AdXe NPH NOCTATOUHOM TNOCTYMJIEHHH
pubodaanuna on OyAeT IIOX0 ycBauBaThes. PHGODIaBYH yCTORYHB
K BHICOKOfl TeMmepaType, HO Jerko paspymaercs Ha csery. Cyrou-
flas HoTpeGHOCTh ueoBeKa B pubodaanuue 2 Mr.

Conepxanne puGodpaapuna (Mkr/r): mireHuma 1,5...1,9; poxs
1,2...1,8; muennunne oTpy6n 2,3; kykypysa 1,2; sumenw 1,7.
osec 1,7...2,0.
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Tuéh mpA canTeaE GEAKS AMAHOKALIN saﬁmu. Hn Brana ﬁoc(’poeﬂ!
nByXMepHas MOJenp Momeryist PHI »' BHme smdefisio oprasnsd-
BAHHOK LENOYKH CTPYKTYPHHX eRHHMIL-— HYKJIECTHAOB, CBRSAHHBHIX
Mency coboft OGHYHMMH - (KOBAJICHTHHMH) CBSI3SMH.

‘B 1970 r. amepukanckuii yuyenmii I'. Koparma c corpynHHkama
'BIIepBHE CHHTEHDOBAA TeH HOCHTes HacsencTBeHHoft mHpopMa-
uEE’ #poxckesoro rpu6ka. B 1971 r. amriufickHe mcciefoBaTenH
‘P. tuxcor r JIx. INocTrafit cOOGLIHIK O Mepecajke TeHA RCCHMH-
JIAIHH MOJNCKYJAPHOTO A30Ta BO3AYX2 H3 KJETOK OaKTepHi, Cro-
COGHHX OCYHECTBASTh STOT Ipolecc, B KAeTKH Gakrepafi, JAHIHCH-
HBIX T2KOf CIHOCOGHOCTH.

Asnrnmsickie yuenne JI. Yorcon n ®. Kpuk 8 1953 r. mpeano-
‘HCHIM MOJICNE CTPOGHHA MOJIRKYJH 1e30KCHPHOOHYKNICHHOBOR KHC-
Jote  (JIHK) ~— HocHTe/IbHHLE HACA€ACTBEHHOCTH — B BHIE ABOH-
noft 3aBHTON CMHPaJH, CORLHHEHHOR B OHO HéJMOe BOZOPOLHHIMH
'CB?I35IMH. C sroro BpEMeHH Ha4YHHAeTCd CO3XaHHe HOBOH HAyYKH —
‘MOJIEKYJAPHOR GHOJOTHH, COBMECTHBIIEH ROTHKEHHS COBPEMEHHOH
‘TeHEeTHKH, GHOXHMEH, GHO(GHIHKH, KPHCTANAOTPa(HH, MATEeMAaTHKH.
B CTaHOBJIeHHH MOJNeKYNAPHOR GHOJNOTHH, CBA3aHHOH ¢ GHOXHMERH,
‘cHrpasH GOJBUIYI®O POJb HACH H METOXH KJACCHUECKOH TeHETHKH,
‘MHKPOGHOIQTHH, BHDYCOJOrHH, (HSHKH U XHMHH IOJRMEPOB,
Teopnn HubopManmn. Boabimoe SyAyliee NDHHALJEXHT TeHHOR
ﬂHX(eHBpHH—TeXHO.’IOI"HH HanpaBJIEHHOTO KOHCTPYHPOBAHHSA Guo-
JIOTHIECKHX 0GHEKTOB ¢ HOBHMHE CBOHCTBAMH.

BasHe HccaenbBaHKsl nmo paciuupposke m TepecagKke TeHOB
a30TOHKCAHH. DTOH CMOCOGHOCTBIO OBNAZaloT TOJBKO HEKOTOpHe
MHKDOOPraHH3MEL, CBOSOAHO XKHBYHINE B NOYBe HJIH OOHTAIOMHE
B KIyOeHbKax GOGOBHX pacTeHmd. YcmieHue MIpomecca asoTdhurca-
UHH WM HajeJeHHe HMH APYTHX, He OGJafalouX Mogo6HOR
OCOBGEHHOCTBI0 PACTEHHH, NMOYBONHT NOBHCHTH YPOKARHOCTH CeJb-
CKOXO3SIACTBEHHHX KYJILTYp, He Tipuberas XK Aa30TCOACPRKALIHM
‘ynoBpeRuaM.

Tennas HHXKEHepHsI OTKPLIBA€T HOBHE BO3MOXKHOCTH B obgacTd
60])1:6H c BPQEHTEJIHMH CeJbCKOro XOSHHCTBE, TaK Kak IpHMeHeHHe
XHMBYCCKHX TipelapaTOB HHOTAAa HAHOCHT CyLlleCTBeHHHﬁ BpeA
sipupoanoii cpeae. He napymas npupoanoro GanaHca, TpH TOMOLM
TEeHHOW HHKEHEDHH MOXHO NOGHTLCH HYXHHWX DPesy/bTaToB Ha-
TpaB/eHHEIM H3MEHEHHEM HacJeACTBEHHOTO annapara Bpenm‘eneﬁ,
B Pe3yAbTaTe Yer0 XOAWYECTBO BPEAHTVICH YMEHBLIUTCS.

*  Bosbluas ponb NPHHAAJNEKHT TEHHOR HHMEHEPHH B NPOMMII-
JIeHHOR MHKPO6HOJIOI‘HH, B I¢HHOMHXeHEPHOM KOHCTPYHPOBAHHH
TPOMBILIVIEHHBX MHKPOOPTaHH3MOB, TNPOAYLHPYIOIIHX TaKHE BaX-
Hhle COeAHHEHHHA, Kak (pePMeHTH, AMHHOKHCIOTHI, aHTHﬁHOTHKH,
BHTAMHHH H HOHILEBbIE 6e.7nm, GHOIOTHUECKHE CpelIcTBa  3alluTH
pac're}mﬁ, NenTHAHBIE TOPMOHW IKHBOTHHX H qeJiOBeKa H T. A.
Bo Beecolozaom HAy4HO-HCCAeLORATENLCKOM HHCTHUTYTE TEHCTHKH H
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Huanue (uuxorseamun, sxramui PP). sHessaume eHsgHAE>
HCNOMB3YIOT KaK ofuiee . 0Go3Nauenue DHPHIHR-3-kapGOROBOA KuC-
JIOTH M €€ [POM3BOLHOTO ~— HHKOTHHAMHEAA.

CH CH
H([:/ \ICI-COOH Hcl:¢ \I(l:—CONHz
HOx, CH HCx CH
\N/ \N/
nupugan-3-eapbososan WO THHAMUR
(mmoTsOBas) XMCTOTA

HHKOTHHAMEA BXORHT B COCTaB (DePMEHTOB — NHPHAHHOBHX
(UepBHYHHX) AErHAPOTEHAS, YIACTBYIOU{HX B IepeHOCE BOAODPOAE.
OH ofnajfaeT BHCOKOH YCTORUHBOCTBIO K BO3fielicTBHIO (hakTopoB
BHEWIHER CPe/El — He PAa3pyIIaeTcs NPH TEPMHYECKOM NpPHFOTOBJIE~
HHHM THUIH, NOJ BO3AEHCTBHEM COJHEYHOro CBeTa, BO3/yXa H INe-
JouHEX pactopos. Hexoropoe KOJTHUECTBO HHANNHA MOXET CHHTE-
3HpOBAaTBCA B JKHBOM Opranusme - u3 TpHnrodana. Cyrounas
norpeSunocTs B HEanuHe 15...20 mr. Coaepxanne HAaKuHA (MKr/T):
muennia 45...70; murenmunue oTpyGu 120...325; mmeHuuHHe 3a-
ponmun 27...90; Kykypysa 15; sumene 94...104; oBec 156...17,2.

CymecTsedBa posib HHAlWHA B GeKOBOM O6MeHe, OH BJHACT
Ha HaKOIIeRHe a30Ta B DAcTeHHsX, (PAKUHOHHHA COCTaB GelKos
JIHCTHEB M 3ePHA.

Mupupoxcun (Buramur Be). Ero crpykrypmas dopmyia:

TIHPHAOKCHH BXOAHT B COCTAR pAAa (EPMEHTOB, KATAIHIHDYIO-
HHX PeaklHd NpespalieHHs aMHHOKHCIOT, CHOCOGCTBYET Mepexofy
AMHHOKHMCIOTH TpunTodana B HranuK. OTBedaeT 3a CHHTE3 FJAKOTA-
MUHOBOH KHCJIOTHI, HeoGXOQWMOH N/iffi HOPMaibHOH JledTelbHOCTH
neHTpaibHOR HepBHOH cmcteMel. CyTouHas MOTPeGHOCTD UeJNOBEKa
B nupugokcrre 1,5...2 mr. IIHpHzoKewH ycrofiuuB K TelLty, Iieso- -
yaM ¥ KHCJNOTAM, Paspyulaerci Ha CBeTY, OCOGEHHO MpH AeHCTRHE
yabTpadHONeToBHX Jsyueh. ConepiRaHHe NHPHAOKCHHA (MKr/r):
3epHO meHHUH 3,5...4,3;, mieswanne otpybu 8,9...16,2; sepHO
sumenst 1,1...4,9; sepHo oBca 0,9...3,1; 3epHo KyxypysH 347 ..9,5;
3epHo npoca 2,6...5,2,
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«. BuorHu (suramun H) mmeer crenyiomee crpoenye:

o]

g
HN” NH
HC—CH

|
Hzc\s _CH—(CH,),—COOH

BuinonHser pasHooOpaskbie QYHKIHA, BXOAHT B COCTAB (epMeH-
TOB, KAaTaAH3HPYIOUIHX DEAKUHH KapGOKCHIHPOBaHHS, T. e. NPHCO-
ennnerns CO, 3annmaer KJO9EBHC MO3HIUH B 00MeHe YIVIEBOOB
H HPOB, B YACTHOCTH XOJCCTEDHHA, YUACTBYeT B OGMeHe pasjnu-
HEIX aMHHOKHCJOT, 6e/1koB. BHOTHH TOCTYNaeT B OPraHu3M ¢ MHIIeH,
HO TaKiKe CHHTE3HDYeTCs HEeNATOTEHHBHIMH MHKDPOOPTaHH3MAaMH KH-
meyHnka. DHOTEH YCTOAYHB K BHICOKOH TeMImepaType, IIeJodaM H
KHCJI0TAM, K KACTOpoxy Bosayxa, CyTouHas NOTPeGHOCTh uelioBeKa
B Guornne okoJo 10 MKr. 3epHoBHE NPOAYKTH cojepxart GHOTHH B
CaeAyIOMHAX KoaudecTBax (MKr Ha 1 r npoaykra): xueG mMueHHy-
Hblii 4,8; kpyna oscsinast 20,0; oscamble xmomef [epkysec 20,0;
Kykypysa (mosatks) 21,0; kpyna kykypysmas 6,6; ropox (cyxoft)
19,5, pmc 12,0; cosm 60,0; saumeHs 6...12; ropox 18,0; copro
10...25,0.

Ackop6uroBas xncaora (eutamun C). Ee yuactve B OKHCJH-
Te/bHO-BOCCTAHOBHTENLHBIX HpoLeccaX, NPOKCXORMMHX B IKUBOH
KJIETKE, CBA3AHO ¢ €@ OKUCIHTENbHO-BOCCTAHOBUTENBHbIMH CBOACTBA-
MH H CO CROCOGHOCTBIO B32UMHOTO MNPEBPAIIEHHA ACKOPGHHOBOMH
KHCJOTH H AeCBAPOACKOPGHHOBON KHCAOTL:.

O : o
Y4 Y
0 0
C—OH -2u c=0
—_— |
C—OH O C=0 o
. H—c:—J +2H H—é
HO—C~—H Ho-—(l:——H
CH,0H CHOH

L-acxop6unopas kucroTa nerugboackopbuHoBas xucaoTa
(BOCCTaHOBIEHHAS POPMA) (ownenensas Gopma)

Ackop6uHOBaA KECJIOTA XOPOIIO COXPAHAETCS B KHUCIOH cpele,
B INEOYHOR OHCTPO paspyulaeTcd. B BONHEX PACTBOPaX JIerko
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paspyluaercsi, 0COGEHHO B NPHCYTCTBHH BO3NYXa, CBeTa H CJICA0B
MeJH WM XeJesa. B 3pesEIX 3epHaX 3/MaKOBHX KYJBTYP acKopGH-
HOBOH KHCAOTH Her. OHa MOSBASETCH NPH NPOPACTAHHM 3epHA M
cofiepaHuTes B GOABIINX KOMHUECTBAX B HPOPOCTKAX H B CONOAE.
B sHpocnepMe H LIMTKe NPOPACTAIOIMEr0 3epHA NMIEHALH ACKOPGH-
HOBAsl KHCJIOTA OTCYTCTBYeT. IIDH HPOPacTaWHH 3¢pHA MIIEHHUH B
HeM OGHApYXEHO CJEAyIolee KOMHIECTBO ackopOHHOBOH KHCHOTHL
(Mrr/r) uepea: 1 cyr— ner; 3 cyr—91; 4 cyr — 166. Cemagonu
HpOPACTAIOIIMX CeMAH FOpoXa K (hacoAH CHOCOOHH CHHTE3HPOBATH
AcCKOPGHHOBYIO KHCJIOTY.
ManrorenoBas kucaora (Bs). Vimeer crpyxrypryno dopmyay:

CH3 OH
HO—Chy—(—CH—cO
CHy

Bxomnt B coctaB psifa KOQEPMEHTOR, B TOM 4YHCIE KODepMeHTE
(KoA), mpn y9acTHH KOTOPOTO NPOHCXOXHT CHHTE3 XHDHEIX KHCJIOT,
CTEPHHOB H MHOTHX APYI'HX COeAMHeHHH. YCTAHOB/EHO, YFO B XHBHX
TKaHAX B KJAeTKax Gakrepuii 60abllas YacTh NAKTOTEHOBOM KHCJIOTH.
conepxuTes B pue KoA.

CyrouRas MOTPe6HOCTHL UeNOBeKa B MAHTOTEHOBOM kuexore 10...
12 mr. Bricokas TeMNepaTypa, IeMOUH W KHCJOTH Pa3pymIalorT sToT
BHTaMuH. [1aHTOTEHOBAA KHCJOTA CONEDIKHUTCS BO BCEX MMIIEBHIX.
NpPOAYKTaX, H KPOME TOTO, CHHTE3HPyeTcs MHKpoGHoR daopoii ku-
meunnka. PasnuyHele KyAbTYPH COEPKAT CEAYIOLIEe KOJIMUECTEO
TAaHTOTEHOBOM KHCAOTH (MKI/T): 3epHO pxu — 10; 3epHO KyRypy-
30 — 5; cos — 18; ropox — 20; orpy6s minennanpe —. 25,

Muo-unosnr (Mesounosm) Ero crpykrypHas q:opmyna HMeer
BHA

T
OH/C——(; OH
(|: o i\
N9
H Commmanc? H

I ]

1

QTHOCHTeABHO yCTOH‘lHB K KHCJOTAM H LIeJ0uaM, CTEMYJBpYyeT
poet }IPO)K}KGH Y4acTeyer B npoueccax, NPOTEKAXUIHX B HePBHOﬁ
TKaHH. CyTOqHaﬁ HOTPEGHOCTB uYeIOBEKa B KHO3UTE OKOJMO 1 .
B PAaCTHTEJbHEIX TKaHAX WHOSHT C()}.[EP)KPITCﬁ TJ1aBHBIM OGPﬁSOM B
BHXE q)ﬂTﬂHa——ero KaJbUUA-MATHHEBOH COJH. 0C06€HHO MHOI‘O

[bl/lTHHa COACPXKHTCA B Oprsilx H XJOMYaTHHKOBOM XMHX€, H3 KO-
TOPHIX €ro MOJy4aloT 3aBOACKHM HyTeM,
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3. )kupopunopume AHTAMMAB

B 3epre MPHCYTCTBYIOT TPH JKHPOPACTBOPHMBIX BHTAMHHA: Ka-
POTHHOHAH (HpOBHTAMHEEL A), suraMuH D u BuramuN E. B sepne
BHTaMHHAa A (peTHHOZA) HET, OH ofpasyercss B CTEHKAX KHIICUHHKA
# B NeueHH M3 KAPOTHHOHAOB, NOCTYNAMIHX C 3eDHOBHMH H ApYy-
THMH TpoiyKTaMH. M3 B-kapoTHHa o6pasyioTes JABe. MOJIERYJIH
PeTHHOMA, H3 ¢- H Y-KADOTHHOB TOJbKO N0 oaHOk. [lo sToff mphum-
He cofepxaHHe KAPOTWHOHAOB — MDOBHTAMHHOB A BHPAKAIOT B
MIJIHTPAMMAX HJIH MEKDOrDaMMax P-KapOTHHOBOTO SKBHRAJEHTa.

Buramun A. B rpymny persora (BMTamMuHa A) BXOAAT BHTa-
MuEbl A B Ay, OHH OTAHUAKTCS CBOHMH SMOHDHYECKHMH H CTPYK-
TYPHEIMH (OPMyIaMH:

Hs¢  CHg N
</ ,
c\ : clﬂa cHy
HC C—CH=CH—C=CH—CH=CH—C=CH—CH;0H

Hz‘L C—CHy

\Cé Buramas Ag

C CH
Hs\/s

e cHy cH;
H,c/ CH=CH— C=CH—CH=-CH—C—CH—CH;0H

Hi
C\Cé Buramu Ay

Perunon paspyumiaeres yabTpaHOJETOBEIMU  JIYYaMH H  JIeTKO
OKHCJSIeTCS. KHCAODOIOM BO3JyXa, OCOGEHHO B IPHCYTCTBHH MH-
HepadbHEIX KHCAOT. C NOBEIIEHHeM TeMHepaTypH  paspylieHne
yekopsieres. Bes kucnopona npu 100°C u Buime peTsHON He pas-
pymiaercsi. [Iporopkanie XHPOB CONPOBOXIAETCS —paspyilleHHeM
BuTamuia A. TIpHCyTCTBHE ACKOPGHHOBOH KHC/JOTH H  0COGEHHO
,ButaMmuHa E, IpefoXpaHsieT PeTHHON OT PaspyLIeHHs.

KapoTuHH B BOAe HEPACTBOPHME, IIOXO pAcTBOPAIOTCH B
CHIHpTE, JEFKO B cepoyraepoxe, xJopopopme, Gerszoie, adupe H B
XKHpax. YcTORUHBH K BHCOKO TeMmepaType 6e3 JocTyma BO3Ayxa,
HO PaspyIaioTcsi TPHE NOBHIICHHOW TemHepaType B NPHCYTCTBHE
KHCAOpOja. KapOTHHORAN UYBCTBHTEJBHH K DaS/HUHBIM OKHCIH-
TeNAM. PETHHON peryJupyer OKHCIHTENbHO-BOCCTaHOBHTENBHEIE
Tpouecckl, GeJKOBHE H Yr/eBOAHBI 06GMEH, OH PacTBOPHM B IKK-
pax M cmocofeH NPOHHKaTh BHYyTPb Kierox. HauGosee memHo ero
neficteie B mpoleccax (oTOpeneniun — cBeTOBOCIPHATHS.
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- %"mqaax noTpPeSHOCTL eloBeKA & perrndie t mr. Kapornms
B sepHe MINCHMIB H €r0 YacTAX CONCPHKATCH B CPEAHEM KOJIHYE-
cTBe (MKr/r): neaoe asepHo 0,2; smpocnepM (6es aJefipoHOBOTrO
€2108) — CJeAH; anefpOHOBMA caoft H 06osnoukH $,3; 3apOAHIE
6,0. B gepHe pxKe KapOTHHH HaftIeHH TOJXBKO B 3apOAHe B KOJH-
gectse 2,8...7,6 MKI/T, B 3epHe AUMeHs B osca oT O ZO 3 MKI/T.

Buramun D. OGmee HassaHHe BCEX CTEPEOHIOB, NPOSABJSIOUIHX
GHOIOTHIECKYIO aKTHBHOCTb XOJMeKadblHdepora. B sepHe sHTaMH-
Ha D mer.

CH,

cHy
CH~-CH=CH-~CH—CH;

e

CHy | | “CHy
CH |H3CH CHy
CH, R ~cH,
ﬁ I | :
g /Cliac CI-{ZC CH——CH,
H\<II CI |C'H
[
HO/ ~, 1 N

sproxamuupepon (D)

‘HPOBHTEMHHHMH BuTaMHHA D sBAsOTCA CTEPOJH, colepxa-
muecsl B PAacTeHHsX, APOMIKax H IJecHesHx rpubax. [Ipm ofay-
YeHHH CTepHHOB yllepaq)HOJleTOBHMH JIy4aMH H8 HHX 06pasye’rcﬁ
paTaMuH D. U3 scex CTEPHHOB B pACTEHHUAX U HX ceMeHax B HaH-
GoablleM KOJIHYECTBE COJIEPKHTCA 3IProcrepoJi, 3 KOTOPOTO MHO-
cae ofiyueHns obpasyercs sprokaibhudepos (suTaMuE Ds).

Clﬂs
CH,
it \‘.I;Hz
P Cl CHy,
cﬁ,%/c%lﬂz c:-r,—clf *
e CH|| <ty éH—CHg Chy
ALK
o™ i, AT
XonexaTsuuPepoR (Da)

K BoagefictBuio mlesouefi BUTaMHH D ycrofiums, HO paspyina-
efcsl B NPHCYTCTBHH MHHepadbHHX KucaoT. He oueHp BHCoOKam
TEMOepPaTypa H KHCJIOPOA BO3AYXa He paspylraior sBuraMub. Oc-
HoBHasi (YHKUHS BHTAMHHAa D — peryjuposaHne B OpraHusme o6-
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WeHs,, KaJbius: u $ocpopa. l'lpu HEoCTAaTKE  9TOro Bm‘aﬁuﬂa
KaJbIHE MaJI0 HJIH COBCEM He YcBaHBaerca.

Buramun E. Ofluce HassaHHe CcoeHHeHHN, npoxammmnx
GHOJIOrHYeCKYI0 aKTHBHOCTH a-TOKO(GepoIa,

. [~ 8
& o Ot CH, CHy

CH, CH CH, CH CH, CH—CHy
by, by, Ch, CH, CH,

= rokodepoi

Buramun E mMeeT Gosiblioe 3HAaueHHe AJA JKHBOTHOBOACTBA.
Cyrounas norpe6HOCTh B3POCAOIO UYeNOBeKa B BHTamuHe E —
10...25 mr. Buramun E yuacTByer B ofmeHe GEJKOB, Yr/eBOJOB,
JHPOB, a TaKXKe HEKOTOPHIX MHEKPO3JeMeHTOR (LHHK, K0GanbT,
Kajpnuit ¥ Ap.). Buramun E — cusibHEIE GHOJNOTHUECKHA aHTHOKHC-
JauTenb. Ero McmoAb3yioT KaK aRTHOKHCAHTENb AJS TIPeAOTBpalle-
HEA OKECJIeHHS H NPOTOPKAHHS PACTHTENBHEIX Maces.

Copepxanne ButaMHHa E B pasiMUHHX KyJbTypax (MKr/r):
muennua 30,3; poxnb 49,1; osec 23,4; mpoco 26,3; kykypysa 96,1;
puc 33,9; rpeunxa 66,3; ropox 45; dacoan 27; yeueBnua 25; nure-
HHUHBe 3apoAuid 355, KykypysHEe 3apoanimr 302, macito u3
TIeHHYHEx 3apolsimedi 1500...3000; macao mofconHeuHoe 350...
420. B sepHe muleHsun ¥ ero uactax suramun E pacnpenenserca
caegyomuym obpasoM (MEr/r): meioe sepuo 9,1, sHIiocmepm Ges
ajefiponosoro citon 0,3; ajedpoHOBHE cjof H obosoukd 57,7, 3a-
poasi — 158,4,

B npoulsioM K BHTAMHHAM OTHOCH/IHM — KOMNJAeKe F NOJHHeHa-
CHIIIERHBIX XHDPKBIX KHECJIOT — JHHOJEBOH, JIMHO/JEHOBOH, apaxmio-
HOROH, BXONAINMX B COCTAR PACTHTE/JbHHX Macesl.

B 1966 r. #a VI MexayHapoaHOM KOHTPecce MO MHTAHHIO MO~
JIEHEHACHIIEHHbE KHPHHE KHCJOTH OBIIH HCKJIOUEHB! K3 TMepeuns
BHTAMHHOB, MOCKOJBKY OHH He OTBEYaloT NPH3HAKAM, Xapakrep-
HEIM 1715 BHTAMBHOB, B ueM 3ak/iouaipTes 5T npusHaks? K Bu-
TAMBHaM OTHOCAT OPTaHHuecKHe BellecTBA PA3HOOGDPAsHOl XMMHU-
deckol NPEPOAbI, (QHIHONOTHYECKH AKTHBHBIX B MAJBIX KOJHIECT-
Bax, OHH BHIOJHFIOT (YHKUMIO KATANH3ATOPOB — YCKOPHTEJed
OGMEHHBIX NDOLECCOB, HE3AMEHHMBHl H HE ABJANTCA HCTOUHUKOM
SHEPTEH.

Kommnexe F sTM TpeGoBanmAM He oTBeyaeT. B oprannsM ox
nocrynaer B GOJbIIAX KOJHIECTBAX, €r0 3HEPreTHYECKHA MOTeHLU~
aj cocrasaser no 1...2% obwed norpeGHOi KaJOPHAHOCTH dYeso-
Beka, IIpH yBeNHUeHHH KOJIHYeCTB THAMHHA H NHPHAOKCHHA TO-
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JHHEHacHilen e KEPHHEe KHCJOTH NEPEcTAaioT GuTh “He3aMeHu-
mEuM#, OZHAKO 3TO HE HCK/MOUAST BaXHOH POJH NOJMAEHACHHICH-
HHIX KHPHHX KHCJOT B o6MeHe RemlecTs opranusMa. OHH NMOBHIIA-
0T cONpOTUBNAEMOCTs OPraHH3Ma K HeGJATONPHATHEIM BHENTHHEM
BO3JEfiCTBAAM H TONOMHTENLHO BIHAIOT HA OOMeH BOLOPACTBOPH-
MuX BHTamuHOB rpynnk B, C, P u PP, yuacreyioT B ofMeHe X0-
JIRCTEPHHA,

§ 4. AHTHBMTBMMHBI

B npupojie BCTpEYalTCsl BellecTBa, CNoCcoGHHME OKa3WBaThb Ha
OPraHu3M BJHfAHHE, TPOTHBONOJOXKHOE JAeHcTBHIO BHTAMHHOB. OHu
HHAKTHBHDPYIOT BHTaMHHBL Takue BelleCTBA HAa3BIBAOT AHTHBHTA-
MHHaMH. MHOrHe M3 AHTHBHTAMHMHOB CXOXH TIO CTPOEHHIO H peak-
LHOHHOH CHOCOGHOCTH ¢ BHTAMHHaMH, HO He 06aazaiorT ux Guo/o-
THUECKHMH cBORCTBaMH. 3aHHMas (Hampumep, B ¢epMeHTe) MecTo
COOTBETCTBYIOINEr0 BHTaMKHA, aHAJIOra MO CTPOEHHIO, OHH JIHIIAIOT
depMmeHT NpUCYUIMX €My (YHKUHH H TeM caMbiM HapymaioT of-
MeH BelfecTB. B Apyrux ciydasx CTPYKTyPOPAS/IHUHBIE COelHHe-
HUA JIRIWAIOT BHTaMHH ero )lel‘:lCTBldﬂ, H3MeHsA €ro MOJeKyJdy HJAH
KOMIIJIEKCHO COeAHHAACH C HUM. AHTHBHTAMHH THAMHHA — OKCH-
THaMKH. By}ly‘-ﬂl 0 CTPOEHHIO 61130K THaMuHy, OTJAHYaeTcss OT
Hero TeM, 4T0 BMECTO @MHHOTPYNNbl HMeeT OKCUTDynmy. Hs abHa-
HOro  ceMeHH BHAEJEHO aKTHBHOE BEIeCTBO JHHATHH — AHTHRHTA-
MHE THPHAOKCHHA. B 3epHe KyKypysu HafiicK aHTaroHHCT HHa-
HuHa. AHTHBHTAMBEHH Hepefko o6pasyloTcs B IpOHEcce JKH3HE-
AesTeNbHOCTH pacreﬂui& Buitsikka us NPOPOCTKOB ropoxa H Je-
fIECTKOB MaKd 3a1epXHBACT POCT leO)K)Keﬁ, COAEPKHT aHTHBHTA-
MHHH GHOTHHZ H IaHTOTEHOBON KHCJOTEHL.

Konrpoaswse sonpocet. 1. Uro Takoe BuTamunp? 2. KakOBH OTAHIHTENbEHE
‘©0coBeRHOCTH BHTaMUHOB? 3. B dem sakmouaeTcs GHOMOTHIECKOE AefcTBUE BHTA-
miROB? 4, Kaxne mamnefiide BOJAOPACTBOPHMHE BHTAMHHH COJEPIKATCH B 3€p-

He? 5. Kagne XupopacTBOpHMHE BHTAMHHH BXOJAAT B COCTaB 3epHa? Uro Takoe
AHTHBHTAMHEHS!, KAKOB XapaKTep nx fefcTens?
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BEPMEHTHI

§ 1. O6wan xapakrepucTHia

B ocHose BCeX XKH3HEHHBIX NPOILEeCcoB, BKJANTAdg npespamel-me
SHEPIHH, JeKHT PaboTa KaTaJH3aTopoB OeaKOBOR TPHPOAM —
¢epPMEHTOB —- BEIeCTB, YCKOPAIOMHX DeaklHR B JKHBOH KAeTKe B
YCA0BHAX OGHYHOM TeMIEPAaTYps H AaBICHAS H APH TOM C OTPOM~
HOH ckopocteio. ®@epmentH (Jar. fermentum — sakmacka) HasH-
BAIOT TaKXKe SH3HMAMHK (rped. enzyme — B ADOXMKAX).

VYckopsisi OTReJbHHE XHMAYECKHE PedKlHH B MKHBOK KJeTKe,
(epMEHTH BHNOJHAKOT POJNb ABHXKYUlEA CHJIH OGecKOHEUHOIo pas-
HOOGPa3UA XMMHUECKHX NpeBpailleHuii, B COBOKYNHOCTH COCTaBJs-
0INAX GHOJOTHUECKHH OOMeH BemecTs. 3HayeHHe (EDPMEHTOR B
TOM, YTO TOYTH BCe XHMHUECKHe HPOLECCH B OpTaHH3Me (H B 3ep-
He) OCYIIeCTBJIAIOTCS HPH HX YYacTHH. BrOXEMHEYecKHe nponeccht
B 3¢pHe M NPOAYKTAX ero nepepaGOTKH TIPH CO3peBaHHH, Hpopa-
CTaHHH, XPAHEHHH, nepepaﬁo'me, BHIOEUKe xJefa NPOHCXOAAT €
06f3aTENLHEIM Y9acTHEM (PEPMEHTOB, T. €. MOUTH BCE MPOIECCH B
3epHe ()epMEHTATHBHHIE.

Hssectio Gomee 3000 depmentoB. DepMeHTH (GYHKIHOHHPYIOT
B CTpOl‘Oﬁ NOC/eNOBaTebHOCTH W B Y3KOM [HalNa3oHe TeMnepa-
Typ. Manefimme komeGamus TeMIepaTypH KJIETKH HeMeNJeHHO
CKa3nBalwTCA Ha HUX (pyHKlll/IﬁX, UTO MOXKET HapYLIWTh KH3Heaesd-
TeNbHOCTh KJETKH. BOJAbINyio poJb (epMEHTH HIpaloT BO MHOIHX
OTPACJAX HPOMBIJIEHHOCTH, NPEX e BCEIO B NHIIEBOA.

Koutakr mexay depmeHroM H cyGCTPAaTOM OCYIMECTBIASETCH
7acThI0 (pepMeHTa, B KOTOPOH INPOHCXOMT CBA3HBAHHE H NpeBpa-
eHHe cyGerpaTa. DTa dacTh ¢iepMedTa cOCTapiseT HeGOMBUIYIO
€ro IOJI0, €e Ha3HBAalOT AKTHBHHEIM [EHTPOM. B axrusHHI IEeHTp
BXOAAT ONpPeleSeHHEEe AMHHOKHCJAQOTHHE OCTATKH no.’umen‘runﬂoﬂ
nenn. B BYXKOMIOHEHTHHX (epPMEHTAaxX aKTMBHBI HEHTP BKJIOTA-
‘eT B ce6s TakXKe H HEKOTOPHE IPYNNMPOBKH HeGeNKOBOH NPHPOXH.

¥ (epMeHTOB C YeTBEPTHYHOH CTPYKTYPOR UHCAO AaKTUBHHX
LeHTPOB BO3pacTaeT H MOXeT COBNajaTh C YHCIOM cyGLemn-mu.

B akTHBHOM UEHTPe BBLIAENSIOT IBE 30HBI: KATAMHTHUCCKYIO B
CBA3BIBAHHA.

XuMuueckas PeakuHa MexXAy ABYMs BHAAMH MOJEKYJ MOXeT
UPOH3OHTH JHUIL B TOM CJIydae, KOTAd MOJIEKYJH aKTHBH3HDOBA-
HH, T. €. NOJYYalOT ONPEACHEHHO? JONMONHATENbHOE KOJHUCCTBO
SHEpPTHH, HA3HBaeMoe SHEPFHeﬁ ﬂKTPlBallPIPI,-PBGHTDKZ SHEPTH®
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PR .
#0;CpanieRHy €0 ' cpepueh
SHeprHed MOJCKYJ NpPR LaH-
HOfl TeMmeparype, KOTODHM
OHH JGMKHL 00/MaAaTh, UTO-
OH BeTYmETD B pearuuio. Hpo-
Hecc MOMEQ H306pasuTh rpa-
¢duwecks, Ecim npoHcxopmt
3K3spropHueckas (c saTpa-
Toit sHeprum) peaxiuus AB+
+NM->AM+NB, 10 peary- Puc. 17. Dmepretmueckas cxeMa XEMHIe-—
PylOIINe MOJCKYIH AOAMHH  cyop peaxmum -

UpeOAONeTh  ONMpelesCHHE

SHepreTHUeCKHii 6aprep. Onn

MOTYT 3TO CHeJaTh, JHIUL HOJNYUYHB HEKOTOPOE MOMOJHHTEIbHOE KO-
JIAYeCTBO SHEDrHH, Ha3HBaeMol sﬂepmeﬁ AKTHBAIlHH, BHPaXKeHHOE
orpeskoM a (puc. 17). .

Tlpu 3TOM MOJIEKY/H TMepefnyT B aKTHBHOE COCTOAHEE, COOTBET-
crRylollice ropGy KpHBoi. AKTHBHHE MOJEKYJH, BCTYIHE B Peak-
UHIO, TEPAIOT OUpefeeRHOe KONHIECTBO SHEPruH, H ypOBeHb SHep-
THH B chcreMe AM-}-NB 6yner HaxOOHTBCH HHXKE SHEPreTHUECKO-
ro yposHs mepeoHauambHOK cHcreMu AB4NM. Ecan uner ofpar-
Hasl 3H]03ProHHYecKass (¢ NOTJOIIEHWEM JHEprau) peaknus AM-
+NB-~AB+4NM, 10 sHeprusa akTHBalUHH OyReT BHpaXKeHa OTpe3—
KoM 6. I B TOM H ApYroM cjyzae OTPeSKH SBASIOTCS Mepofl cBo-
GoxHOK SHEPTHH peakuHE.

Cyumocrb ReﬁCTBHﬂ/KaTBJﬂ/ISBTOpa H COCTOHT B TOM, UTO OH'
CHHXKAaeT 3SHePrHI0 @KTHBALUH, Heoﬁxo)mmyzo AJIsT OCyIlecTBJAeHAT
JAaHHOH XMMHYecKOH DeaKiyH, HampaBissl ee OGXOJAHEIM myTeMm —
yepes NPOMEXYTOuHHe peaklHH, KOTOPhle TpeGyiOT 3HAUHTEJbHO
MmeHblle SHePrHH akTHBauud. Tak, peaknua AB—A-4B B mpucyr-
CTBHH KaTaJA3aTopa K HACT CHACAYIOIIHM OGPaSOMi

AB-+K—ABK ¥ aasee ABK-—>BK+A u BK—B4K. ITponcxo-
AHT 06PBBOBSHHS NPOMEXYTOYHOro COeAHHEHHS KaTajhsaTopa ¢
cyGerpatom (puc. 18) ¥ IOCAENYIOHIME pacnaf 3TOrO CORAHHEHHS,.
IipHYeM KaTaJH3ATOP Ppere¢HepHPYeTCd. HpOME)KyTO'—[HHe peaknnumn:
Tpeﬁy}m‘ 3HAUHTENHLHO MEHbIle 3HePrHH aKTHBAllHH, 4eM peaKUHs,.
HAyIas Gea YUacTHs KaranusaTopa, MO3TOMY OHH MNPOTeKalT Co+
3HAYHTeNbHON OHCTPOTOH, a CleXOBATENBHO, H CKOPOCTH CyMMap-
HOH peakuud AB-»A-+B TakkXe SHAUHTeNBHO NOBHIIAeTcH. Tak,
THAPONH3 Caxaposbl ¢ 06PA3CBAHHEM H3 Hee FUIIOKOSH H (PYKTOSH
Ges yuacTHsi KaTanH3aTOpa TPeOyeT SHEPIHH ZKTHBANHM, pasHO
134 k[Ix/monb. EciH peakuHs KarajusHpyercs HOHaMu BOJOPOJA,.
TO SHEPTHs aKTHBAUMH cHEXaercss fo 107 k[Ix/moms, a mpu ka-
Tanuse QepMenToM B-DpykTOdypaHO3MAA30H OHA COCTZBASET BCe-
ro 39 xJlx/Mone. Peakius pas/ioxeHHs NePOKCHAA BOXOPONa, npo-
ucxopsimnas Gea yJacTHsl KaTajamusaropa, Tpeﬁye'r SHePrid AaKTHBA~
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IIJMIIJ/}.’ oHE
Depwerm-cydemm

Puc. 18. Cxema 06pa3oBaHAs MPOMEKYTOTHOTO CORXHHCHHS dep-
MeHT — cy6eTpar

usH, pasiolt 75 kIk/mMoab. EcaM peaknus KaTaaH3HPYeTCE KOJ-
JMOMIHOA NJIATHHON, TO SHePrHs AaKTMBALHM [NOHIKAeTes A0
48 x[x/Momb, a B MNPHCYTCTBHH (epMeHTa  KarTajashl — 0
5,4, k[Ix/Monb. DepMeHT 3HAUHTENBHO CHJBHee NMOHMXAET IHEPTHIO
AKTHBAIIHM, YeM HeopraHHYecKHll Karajmaarop. KaTanusaTop npa-
BOIMT X HEKOTOPOk Aeopmanuyu MojeKys cyGerpara npH o6paso-
BaHHK NPOMEXKYTOYHOrO KOMIJeKca KaTaiusatop — cyberpar, uro
ocabsieT BHYTPHMOJEKYIAPHEe CBA3M, MOJIEKYJIEL CTAHOBATCH Go-
Jiee CMOCOGHEIMH K PeaKIHH.

§ 2. Crpocuue thepmentor

Bce QepmenTtsl paspensiorcs Ha Ase Goapllfe IPYUNH: OfHO-
KOMIOHEHTHEIE, COCTOANIHE HCKJIOYMTENBHO H3 OelKa, H ABYXKOM-
TIOHEHTHHE, COCTOsAUIRe H3 Genka, HA3HIBAEMOTO anodepMeHTOM, U
HeGeJIKOBOM HacTH, HasbiBaeMON MpOCTeTHuecKod rpymmofl. Amo-
fepMeHT JIBYXKOMIOHEHTHEX (ePMEHTOB HASHBAXT TaKXKe Gesako-
BEIM HOCHTEJIEM, & NPOCTETHUYECKYIO TIPYHIY — AKTHBHOR TpymNOM.

YcTaHOBNEHO, YTO NPOCTETHYECKHe TPYNNE MHOTHX (ePMeHTOB
DpencTaBisOT co6of NMPOH3BOAHEE BATAMHHOB HJIH HYKJIEOTHAOB.
Otkpura Baxuefimas (YHKUHOHA/TbHAS CBSSb MeXAy (epMeHTa-
MH, BHTAMMHAMH H HYKJICOTHRXAMYU, SBAAIOUIHMHCA CTPOHTEIBHHM
MaTepHaJIOM HYKJEHHOBEIX KHCJHOT. [Ipumep JBYXKOMIOHEHTHOrO
(bepMeHTa — NHPYBATAEKAPGOKCHAA3a, KaTaJAH3Upyloutad paclien-
JleHne TMHPOBHHOrPALHON KHCJOTHl Ha JWOKCHA YIJEPOAa B yKCyc-
HBIR aJBJErHn.
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ce.lmn npmﬂrmenmk Muxpwprnnuaubs * BRR/EHN . RACHE®
ny-ram-aux reHoB, KOXMPYIOUIHE CHHTES aMHHOKHCEOTH TPSONHHE,"

loyuen urramu", HO Sy ' HAPAMETrpos’ :HPEeBOCXOAMINMN . BOE"
HCTIOAb3YeMHe B MHDOBOM NPAaKTHKE B HACTOSIEe BPEMS NPOAY-
HeHTH L-TpeonmHa. .

TpoBoasaT paGoTH MO BBEe[EHMIO B NEKAPCKHE IPOMIKE TeHOB,
KOOMPYIOLIHX NRUleBHe Gelkd oBaibGyMmHa (OcHOBHOTrO Geaka
KyPHEHOTO OeJiKa) # MHO3HHa {GesKa MBINHT),

HceneayioT ApoXiKepse UITAMMM, HCNOABSYIOI(ME JelleBHeE
cy6cTpaThi — STZHOL B METAHOM.

KIIJ (OTOCHHTETHHECKOTO HCNOMB30BAHHS SHEPIHE AKTHBHON
conneynofl pafuanku (PAP) y GoipHIRHCTBA DPacTeHHA HEBENMK
H cocTaBaseT Medee 1%, JHIIL ¥ OTHEMBHHIX CE/bCKOXO3AHCTBEH-
HHX KyaAbTyp Zocturaer 1..2%. HureBcuBHOCT: —(OTOCHHTE32
MOMKHO NOBBICHTE J0 3..5% HANDABICHHMM H3MEHCHHEM HACTe-
CTBEHHOCTH 3€/IeHWX NJacTHI XJOPOIJIZCTOB, YJIaBIHBAIOUHX 3HED-
THIO COJIHIA, HCNOAb3YEMYIO AJs YCBOEHHS YTJCKHCJIOTH BO3AYXd.
TMoncunrano, 4T0 B 3aBHCHMOCTH OT Teorpadmyeckodl HIMPOTH H
ocoGeHnocTelil NPHPOAHOR 30HH MOXHO OyAeT IOAyIaTh YpPOMam
3epHa Ha yponhe 100 ... 150 wu/ra.

B nociefHee BpeMs NOBHUIAGTCH BHHMaHHE K q)HTOHIlHJlaM‘—'
BENIECTBAM, MPOAYHHPYECMEM PACTeHHAMH 'H 0GiajgaloutnM OGakre-
PUUHAHEIME GYHIHUMAHHMH, OPOTHCTOUHAHBIMH cBoficTBaMu***.
QHTOH!.[H}J[H HUrpaioT BaXKHYIO POJib B HMMYHHTETE paCTEHHI:I H BO
B3aHMOOTHOHICHHAX OPTAHH3MOB B GHONEHO3AX.

Meronn GHOXHMHH HMeIOT GOJBIIOE HPEKTHYECKOE 3HAUCHHE
AJisT MCAHLHHEI, CeJBbCKOro XOSS{ﬁCTBa, o'rpac.'leﬁ TPOMBILIJIEHHOCTH,
nepepaGaTuBamumx PACTHTEJIPHOE CHIPBLE. Broxumus JAaeTr 3HaHUA,
HeoGXOMMble AJIN DHIeHHs 3afay YIPABJCHHST DPABHTHEM DAcTH
TENBHEIX OPraHH3MOB, H3YYeHHf 3aKOHOMePHOCTe# H peryauposa-
HHSl CHHTE32 BellecTB B PACTEHHHAX, CO3/laHHS HOBBIX Q)opM opra-
HH3MOB, CeJIeKIIHH HOBHX q)O])M OpPraHH3MOB, CeJIeKIHH HOBBIX
coproB, BHOXHMHS COCT4B/INET HAYYHYIO OCHOBY XDANEHHS 3allacoB
3¢PHa, IUNIONOB H OBOIel, BEIPAIIHBAEMHX B CeJbCKOM XO3SHCTBE
H MOCTYNAXIIHX B PacNOpPiKeHHe rOCYyAapcTBa.

* Ka0H — COBOKYNHOCTb K/ETOK HAH 0cOG¢f, mponcmegurix ot ofimero npelt-
Xa GecmoanM pasMHOKeHWeM. KoK — OCHOBHAs eARHHIA y4YeTa B Te¢HETHKE MHK-
POOPraHA3MOB.

** [lvaMM — YHCTast KYJBTYPa MUKPOOPTaHASMA, BHAGACHHOTO H3 ONpeeseH-
HOTO HCTOUHHKA HAH HOAYUEHHOTO B Pe3yALTATE MyTaumi

*** BaKrepuils) — XEMAYECKUN HJIE OMONOTAYECKnA HpeNapar AJAs SAIUTH Pace

TeHHE OT GakTePHATHHEX 3a60aeBaHHA.

DyHTHUAA — XUMWICCKBA WAR OMONOTMYCCKAR HpemapaT AXs 3alIMTH pacTe-
wmlt of rpubHX 3aboeBanuh.

TIpoTHCTONMAK ~— NMpeNapaTH AAs Gops6H ¢ mpocTedUrMME OPraEE3MAMH, Bbl-
SHBAOHMA 3a60CBARASA PACTCHRR B KHBOTHHX,
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TIpocreTHyeckas IPynna NHPYBaTAeKapPGOKCANA3H (THAMBHIH~
potocdar) obpazoBaHa MojeKynol THaMHHa (BHTaMuEa B}
H AByMsi octaTKaMu ocdopHoli xucroTH. TIpocTeTHueckwe rpym-
TH PAa BAaXHEIX OKHCIHTEIbHO-BOCCTAHOBHTENLHHX (epMeHTOB
(merunporenas) cofepxar NPOH3BOAHOEe aMHAR HMKOTHHOBOM Kme-
JOTH (HManuHA) MAx puGodnasuHa (BuramuHa B;). B cocras
HPOCTETHYRCKOH IPYNNE TaK HA3HBAaeMBIX NHPHAOKCAJEBHX (ep-
MeHTOB, KaTaJiH3HPYIOIUHX meperoc amumorpynn (—NH:), nae-
KapOOKCHJIUPOBaHHe M DAZ APYTHX TPEBPAIleHHH aMHHOKHCJIOT,
BXOAMT NHPRAOKcadbdocharT — npoHsBoAHOe BHTaMHHA Bs; ak?us-
Has rpynna GepMeHTOB, KaTaJH3HPYIOMHX NePEHOC OCTATKOB pas-
JMUHBIX OPraHHYecKHX Kncjor (HanpuMep, amermaa CHsCO—),
BKJIIOYAET BUTAMUH NaHTOTEHORYIO KHCJOTY. K ABYXKOMIOHEHTHHIM
thepMenTaM OTHOCATCA TaKKe BaXKHble OKHCAHTEIBHO-BOCCTAROBHA-
TedbHbie (ePMEHTH KaTaJasa (KaTalH3HPYeT PeaKiHIO Pasnome~
HHSl MePOKCHAA BOXOPONA HA BOAY K KHCIOPOL) H MEPOKCHAA3A
{OKHC/ISIeT TepeKHCSMH Da3/HyHBEIE COCAHEEHHS, HANPHMep TNOJH-
deHOMH ¢ 06pa30BAHHEM COOTBETCTBYIOIIEr0 XHHOHA H BOAHI).

KarannTadeckoe NeACTBHe IBYXKOMIOHEHTHEIX (epPMEHTOB MO~
eT OblTh BOCHPOH3BEASHO C NOMONIbI0 HOHOB Xejfeda, 06iagaio-
LIAX MajoR KAaTaJATHIECKOM AKTHBHOCTBIO, KOTOPAS MOMKET OHITH
VCHIEHA, eC/IH aTOM JKe/le3a BXOAWT B COCTAB TeMa (MpocTeTHue-
cKas rpynna reMorno6uHa kKposl). I'eM ofnafaeT 3HaUHTeNbHBHIM
KaTajasHeIM JeKCTBHEM, HO €r0 KATAMHTHYECKas aKTHBHOCTH B
HECKONIbKO MBJIHOHOB Pa3s MeHbllle AKTHBHOCTH KAaTanasel, B KO-
TOpO# reM B KayecTBe MPOCTETHUECKOH TPYNNHl 3TOrC  (epMmeHtTa
cBfsaH co crenuduyecknM GeakoM. I'em o6iafaeT Takke cAabhM
IIEPOKCHENASHEIM HeACTBHEM, KOTOPOE HPOSBISACTCH B NOJHOH Mepe
TOMBKO TOCJE COeIHHEHHS reMa €O crenudnyeckuyM GelkoM B le-
JOCTHRI (pepPMEHT MEePOKCHAA3Ya

CoennHeHRe MPOCTETHUECKOR IPYNNB ¢ G€JKOM MPHBOAHT K
Pe3KOMY BO3DACTAHHIO ee KaTaJyuTHuecKoR akrushoctd. OT mpu-
POIH Gesika 3aBHCHT He TOMbKO KATAJHTHUECKAS AKTHBHOCTH, HO
i crenndmunocts geficTBua (epmenta. IIpouHocTs cBA3E mpocre-
THYeCKOf IPYHNH H anodepmedta y pasHuiX QEPMeHTOB pasiuuHa.
V HeKOTOPHX (ePMEHTOB, HAUPHMEP y AErHAPOreRas, KaTAJNH3H-
PYIOIIEX OKHC/AEHWe DPa3/IHYHHX CyOCTPaToB OTHSITHEM BOAOPOAE,
3Ta CBA3b sBAseTcs Hempounolt. Takde (epMEeHTH JIETKO AMCCO-
LMUPYIOT (HATIpHMEp, MPHK AHA/IH3€) ¥ PACNAZAIOTCH Ha TPOCTEeTH-
4ecKywo .Ipynny ¥ anodepment. [IpocTeTHYeCKHe TPYNOH, Jerko
oTAeasONIHECS] OT GelKOBOA uacTH (EPMEHTOB H CIOCOOHHE Cy-
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LECTROBATH CAMOCTOATEEHO, HASHBAIOTCA KodepmenTami. Mybrue
ePMEHTH COXEPIKAT METAJIb, MPHAAIIIHE HM AKTHBHOCTE. OTH
MeTaIN HashBaioTcA Kopaxropamu. Ilepoxcuiasa m karanasa
COZepKAT HeJe3o, aCKOPGHHATOKCRIA3a, xara]manpylou;an oxHC-
JIeHHe aCKOPGHHOBON KHCIOTH, — MeXb. A

A

§ 3. CnoumpPHYHOCTL M YCNOBMA AEHCTBNSA (hepPMEeHTOR

ﬂeﬁCTBHE Q)epMeH’ros B OTJHYHE OT HEOPTAaHWUECKHX KaTanusa-
‘TOpOB CTPOro CﬂeLlHl'bH‘IHO H 3aBHCHT OT CTPOEHHHA cyﬁc-rpa'ra, Ha
KoTopHi (epment aefictsyer. Ipamepom Takofi 3aBHCHMOCTH CIy-
KHT KaTajJH3HpyeMas aprHHA30H peakius THAPONHTHYECKOTO pac-
uenJieHHsT aMHHOKHCJIOTH aPrHHHHA Ha ODHHTHH H MOYEBHHY.

BN,
;ci—NH-—CHE—CH —CHy—CH(NH,) COOH + H,0 5.
uw? |

—  CO(NH,), + HN—CH,—CH,— CH,—CH(NH,) COOH
MOYeBHHa DPHWTHH‘

Onnaxko aprmxaaa He pacllleflyiseT MeTHJOBOTO 3¢upa apri-
HUHa.
H,
2N\

¢C—NH(CH=)3—CH(NH2)COOCH3
HN

Ilnnen'mn, COCTOAINHA H3 OCTATKOB ABYX MOJeKyJ apraHHHa,
1{07:4 EeﬁCTBHeM 4pruHasku faeT JHIIb MOJOBHHY KOJHYECTBA MOue-
BEHH. XoTd pacuiensieHve apriHEHAa NPOHCXONHMT B MecTe, BeChbMa
OTHAJNEHHOM 0T KapGokcHapHoi (COOH) rpynmel (myHKTHD), He-
O6X0}1HMHM YC/AOBHEM ﬂeﬁCTBHﬂ APTHHA3kl ABJACTCA €€ COelHHe-
HHMe ¢ KapGoxcmapHo#t rpymnnoft aprunmma. [Tostomy samemexue
BOROPOAA B KapGOKCHJABHOH TPYNIE Ha METHJbHHHA OCTATOK HIH
e CBA3BIBAHHe KapGOKCHAbHOM TPYNNH cO BTOPOfl MOJXEKYJOH ap-
_l‘HHPlHa OKa3BIBa€T pe3Koe BJHSIHHE Ha neifm‘rsue aprusassl. HPH'
Mep CTpOroli cmemupuuHOCTH AeACTBHS — DEPMEHTH, KaTadHSHPY-
WUIHe XUMHYecKne MNPeBPAlleHHA PAa3JHYHHX TIPHPOAHHIX CTepeo-
H3oMepoB. ®epMeHT, OKHCAAIOWHEA NPHPOAHHE L-aMHHOKHCTOTH,
He neﬁc'naye'r Ha D-HSOMGPH 3THX K€ dAMHHOKHCJIOT.

QEPMEHT AunenTtuiasa, l‘H)lpOJ[HHpr'lOLl[Hﬁ JAHOENTHABL, co-
CTOALHE H3 OCTATKOB L’ﬂMHHOKHCJIOT, He ﬂ.eﬁc'rsye’r Ha Takue Xe
JAHNENTHAH, COCTORLIHE H3 OCTATKOB D-aMHHOKHCJIOT. Cneuuq:uq-
HOCTE AefiCTBHA (DEPMCHTOB MOCTYXKW/a HEMEIKOMY YUEHOMY DMH-
mo @uuwepy OcHoBaHHEM AJs CDaBHeHus cybcrpata H depMeHTa,
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KATATASHDYIOMIEro ero MPeBPalieHHe, ¢ SAMKOM H CODTBETCTBYIO-
mum eMy KmowoM. CTepeoxHMuYecKas cHEHUGHIHOCTD (epMeH-
TOB TecmeAHM 06pasoM CBA3aHA C OXHOM H3 OCHOBHHIX OCOGEH-
HOCTelt JKHBHIX OPTAHH3MOB — HX CIOCOGHOCTBIO K CHHTE3y OMNTH-
YeCKH AKTHBHHX OPraHHYECKHX cOeNMHCHME,

B ofpasosanun coeaWHeHHA MexRy (depMeHTOM H cyGeTpaToM
TAK HAIWBAEMOr0 (epMeHT-Cy6CTPATHOrO KOMIVIEKCA NPHHHMAIOT
yyacTHe JHIIb HEKOTOPhe (YHKNHOHAJbHBIE TPYNNH  MOJEKyJb
depmenta, ofpasyiomue ero akTHBHHEA IeHTp. PYHKUROHaNbHEE
TPYNNE MOTYT HAXONMTHCS B PASHEIX MECTax MOJEKYJNH cy6erpa-
Ta, HX cOJHMEHHE IPOHCXOAHT Grarofaps CBOHCTBEHHON MOJCKyJHe
PepMenTa crenuduIeckol NPOCTPAHCTBERHOA (TPeTHUHOA) CTPYK-
Type. Hapyimredne NpoCTpaHCTBEHHOM CTPYKTYPH MOJEKYJE dep-
MeHTa (ee aKTHBHOTO IeHTPa) B peayJbTaTe JeHarypaumn Geika
HJIH KaKuX-THGO XHMHYeCKHX MOJH(HKAIMA NPHBOLAT K H3MeHe-
HHIO HJIH HOJHOM NOTePe KaTalHTHYeCKOH aKTHBHOCTH. B AByxKOM-
JIOHEHTHHX (hepmMeHTax B 00pasoBaHHH (¢epMeHT-cyGeTpaTHOro
KOMIAeKca NPHHHMAIOT yuacTHe He TOJIbKO (YHKIMOHAMBHEIE FPYI-
nbl anoepMeHTa, HO M NPOCTETHYecKas Ipymna. MCKMOYHTEABHO
BEICOKas CHEUHQHUHOCTL KeACTBHS (epMeHTOB OBBACHAETCA HX
GenxoBol npupogoft. ITupuAokcalesble (epMeHTH, coZepKalllue
OIHH H TOT e KoQepMeHT (mupuioKcaabdochaT), MOryT npu-
HajJexaTh K PasJHUHEIM KIacCcaM M KaTalu3HPOBaTh DPasHOOO-
pasHHe peakuuu. CrenudHUHOCTh HX ACHACTBHS 3aBHCHT OT NPHPO-
JH anotepmeHTa.

JNeficTBre depMeHTOB 3aBHCHT OT Psfia (DAKTOPOB, HPEXAe Bee-
TO OT TeMHEPATYPH W peakmuy cpeasl (pH). OnTHMaibHas TeM-
TlepaTypa, NPH KOTOPOX aKTHBHOCTE (DepMeHTOB HaHOOdee BHICO-
X4, HAaXOAHTCA OO6WuHO B mpenenax 40...50°C. Tlpu Gonee HMSKHX
TeMNepaTypax CKOPOCTh (EPMEHTATHBHOX DeaKIHH CHHXKAeTcs,
a mpy rtemmeparypax, Smuskux k 0°C, peakuus NOJMHOCTBIO TPeK-
pamaercs. IIpH TNOBLIIGHHH TeMIEpaTYPEl Bbille ONTHMAaJbHOH
CKOPOCTb (hEPMEHTATHBHON DeAKIMH TaKke CHHXKAeTCT M, HaKo-
Hell TNOJHOCTLIO NpeKpamaeTcs. CHEXeHHe HHTEHCHBHOCTH Jefict-
Bust pepmentor (puc. 19, 20) UPH MOBHINEHHH TeMIEPATyPH CBepX
ONTHMAJbHOR OODBSCHAETCS IVIaBHEIM 06pasoM HaUKHAIOMIAMCH
paspymeHneM (deHaTypauuefi) BXOAANIEro B cocTaB  (epMeHTa
Geqka. TTockosbKy GeMKH B CYXOM COCTOSHHH JeHATypPHPYIOTCS
3HAUHTeJbHO MejJjeHHee, ueM GeNKH OBOJHeHHble (B BHIEe Gesko-
BOTO TeJsl HAH PacTBOpa), HHAKTHBHDOBaHHe (EPMEHTOB B CyXoM
COCTOSHHE MPOMCXOAMT TOpasji0 MeAJeHHee, 4eM B NPHCYTCTBHH
BJIArH.

Ha6umonaemass B npakTHke paBoTH C 3epHOM Goabllas yCTOR-
YUBOCTb CYXOr0 3epHa K NOBHIIICHHOHK TeMuepaType ¢ COXpaHeHH-
eM GHOMOTHUECKHX H TEXHOJOTHUECKHX CBOMCTB N0 CPABHEHHIO C
TeM e, HO YBAAXKHCHHEIM 3epPHAM OOBLACHHETCH STUMH OCOGEHHO-
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Puc. 19. Bnmmume Temneparypm  Puc. 20, WsMeneRue aKTHBEOCTH COeBOR TPH-
Ha  CKOPOCTh (DEPMEHTATHBEON  ALMITMMUEPOI-TANA3H B 39BHCHMOCTH OT TeM-
peaxuun (f<fa<ta) nepaTyph:

1 — onmaKoBOe MACHO; 2 - KYFYPY3KOE; § — COEBOE

CTSIMU TEenJoBOR ZeHATypauuu OeJIKOB M WHAKTHBALMH (EPMEHTOR.

BaxneiM (akTOpOM, OT KOTOPOTO 3aBHCHT feficTBHe (epMen-
TOB, ABJAETCA akTHBHaA peakuua cpensl —pH (pume. 21, 22, 23,
24). OrneabHsle GepMEHTH PasNHUAIOTCH NO ONTUMAABHOR AMa HX
nékcrpus peauunHe pH. Omnrumym nefictBua B-dpykTodypaHOsh-
Jaskl HaxopuTes B uupokoRt sone pH — ot 4,0 A0 5,5. OTHOWEHHE
& pH o- # B-aMuarassl pasiuuHO: B-aMH/Ia3a MOMKET JHeHCTBOBATh
TpR Gojee KHCJHON peakLuH, ueM c-aMBJasa. Buecre ¢ Tem p-amu-
nasa Gollee TePMONaOHNbHA, UeM o-aMHJa3a, KOTOPas BELAEPHKH-
Baer foJee BHCOKYIO TeMIeparypy. BoJblioe BsAHHE Ha CKOPOCTH
{epMeHTATHBHO! peAaKIHH OKasbBaeT KOBUeHTpauus cyGerpara.

Jlelictene (epMEHTOB 3aBHCHET TakKe OT NMDHCYTCTBHA CHeUH-
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Puc. 21. 3BasrcuMocts  Puc. 22, BrusEHe KUCAOTHOCTH HZ ak-
FHAPONHTHYeCKOR aKTHB-  THBHOCTH IPOTEA3 MYKH:

HOCTH  TPHALW/TAWIEPON- | — MareHRnEs; 2 — DM I — TPHTHKAZE
namasen 3apoAbimel 3epra

nwennns or pH
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«pHTeCKHX aKTHBATOPOR ¥ HeCHENMHYECKHX HJAM Crenututeckux
nHrAGuTOpoB. MHOrHe (epMENTH aKTHBH3HPYIOTCA B NDUCYTCTBHH
COSMHEHNH, COTepXalluX cyabdruipuabaylo. rpymny (—SH).
K HEM HNPHHAAMEKAT AMHHOKHCJOTEL HHCTEHH H TPHNENTHA IJO-
“TATHOH, COAePXKAIMACA B KaXZOH XKHBOH KJETKe H COCTOAIHA H3
OCTaTKOB TJARTaMHHOBOM KHCJOThI, LHCTENHA H TJHKOKOJA. Oco-
{EHHO CHJbHO® aKTHBH3HpYyloLiee BO3JEeHCTEHE IJIIOTATHOH OKAa3El-
BaeT Ha HEKOTOPHE NMPOTeOJHTHUECKHE H OKHCJHTeJbHHE tj)epMeH-
“TBL. TmoraTHoH PeryJiHpyer OKHC/JAHTeJbHO-BOCCTAHOBHTEJbHHE
Tponecckl GJarofaps TOMY, YTO MOMKET CYLIECTBOBATH B ABYX Gop-
Max — BOCCTAHORJICHHOM H OKHCJIEHHOH.

) 1|
2HOOC: (’ZH——CHZ CH,; <|: ]I\I CH—C—N—CH,—COOH >

NH, © M CH/—SH
BOCCTAHOBIEHHAA HOPMA IMIOTATHOHE
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~2H
> HOOC—CHy—CH,—CH, Gy CH IcI Y CH,—COOH
(-1 ?Hg 0 H
S
|
S
i
CH, °
HOOC (le—CHz CHy ﬁ ¥ CH—ﬁ——T CHy—COOH
Ny " o o H

OKMCTeHHAS GOPMA TMOTATHOHE

CoKpalieHHO BOCCTAHOBJXEHHYI0 (opmy TralOTaTHOHa 0GO3Haua-
1ot I'—SH, a okucrennyro —S—S—T. LlncTenH K r/OTaTHOH Hr-
paioT GOMBIIYI0 POk B GHOXHMHYECKHX NpOLeccaX, MPOHCXOATHIHX
B Tecre. MHru6npoBanse (yrHeTehHe) (ePMEHTOB NPOHCXOAHUT TMOX
JNeificTBEEM Da3jIHYHHX Bellects, 06pa3yloNlBX ¢ GeJKaMH Hepac-
TBOPUMbIE OCAJKH WJK GJIOKMPYIOIHX B HHX Kakue-THOO IPymmH
(nanpumep, —SH—rpynny). CymecTByOT cneusduyeckne HHIH-
OHTOPH - JEPMEHTOB, yrHETEHHE KOTOPHIMH KaTaiHTHUeCKHX (YHK-
UKl OCHOBAHO Ha CNeNH(HUECKOM CBA3LIBAHMH STHX HHIUGHTOPOB
< ONpene/eHHHMH XBMHUYECKEMHE TPYNNHDOBKaMH B AaKTHBHOM
ueHrpe ¢epmenta. Okerwx yriepona (C) creunduuecks HHrUGHPY-
er pAA OKHCJAHTeJbHHX (epMeHTOB, COREPXKAIIAX B AKTHBHOM
LeHTPE Keae30 HAH Melb. Berymas B XHMuueckoe coejnHeRue C
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Pre. 23. CpapautennAHe H3MeHEHHA aKTueHoCTH  PHc, 24, SaBACHMOCTL CKOPO~
COEBOM TPHALMIMINLCPOJ-ANNASH B 3ABECHMOCTH  CTH PeAKUMH OT KOHUEHTpa-
ot pH cpely R cpoKa XpaHeHms ceMsH PasHHX  LHA cyGcrpaTa:

ZieT ypoxas: 1— depuentaTHBES  pearmn:
1 ceMena cOH ypoXas OAROLO TOXa; 2-—- CeMePa cox ¢ — XHMHTECKAA PeRKmES

YpoXas crexyloutero Toxa

STHMH Mera/JaMmi, OKCHT Yr/iepofa GJOKMPYeT aKTHBHHE LeHTD
depMeHTa, KOTOPHH BCJEACTBHE 3TOFO TEPACT CBOK AKTHBHOCTB.
Paszanuaior ofpatumoe H HeoGpaTHMoe HHTHOHpOBaHHE (epMeH-
T0B. B ciyuae o6paTHMOrO WHTHGHPOBAaHHS (Hanpumep, XeficThHe
MAJIOHOBO! KHCJIOTH HA CYKIHHATAeTHAPOTEHA3Y) aKTHBHOCTE dep-
MeHTa BOCCTAHABJHBAETCA UPH YAAJCHHH HHTMGHTODE AHAMH3OM
HJIH HHEM CHOCOGOM.

Tlpn HeoOpaTuMoM HHrHGHDOBAHHH AelficTBHe HHTHOHTOpA Aa-
Xe NPH ero HH3KMX KOHUEHTPAUMAX CO BPeMeHeM YCHIHBAeTC W
HacTynaer HOJHOe TOPMOXKEHHe AKTHBHOrO (epmenta. HHrubupo-
BaHHE MOXET OHTh KOHKYDEHTHHM H HEKOHKYDEHTHbIM. IIpH KOH-
KyDeHTHOM WHFHOHDOBAHHH HHTHOHTOD M cyGCTPAT KOHKYPHPYIOT
MeXay coGof, cTpeMAch BHTEeCHHTh APYr Apyra H3 (epMeHT-cyG-
cTpaTHOro KoMmmniekca. HelicTBHe KOHKYPEHTHOrO HHTHOHTOpA CHH-
MaeTca BHCOKMMH KOHHEHTDAUHAMH cy6cTpaTa, B TO BpeMs Kax
JeficTBie HEKOHKYDEHTHOIO HHTHOMTOpPA B 5THX YCHOBHSIX COXpa-
nsieten. JleficTBHe Ha (pePMEHTH CIEH(HUECKHX AKTHBATOPOB H
HArEOHTOPOB HMeeT GOJBINOE 3HAUEHHE JJ DEry/IHDOBaHRT ep-
MEHTaTHBHHIX NPONEeCCOB B OPraHH3ME.

§ 4. CpoiicTna M M3MEHEHKE AKTHBHOCTH thepMenToB

PepMeHTH HMEIOT PsA OGMHX CBOACTE ¢ XHMHUECKHMH, HeGHO-
JMOTHUECKHMH KaTajiu3aTopaMi. @DepMeHTH, Kak H HeGHOJOrHde-
CKHE KaTajH3aTOPH, He PACXONYIOTCS B MPOLECCe KaTannza, He
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FxoMIT B COCTAB KOHEUNHX' NPOIYKTOH PeAKUHH H BHXOJAT ‘M3
peaKiMd B NEPBOHAYANLHOM BHIE. (DEPMEHTH TONBKO YCKOPAIOT
Peaklny, mporexamue H Ges Hux. OHH HE MOTYT BOSGYIHTH pe-
aKUWH, [POTHBOpedAlllHe 38KOHAM TEPMOJAMHAMHKH. (DepMeHTH,
KaK M HeODraHHUECKHe KAT4JH3ATOPH, He CMEWAOT NOMOXCHH
PABHOBECHS PeaKiHH, a JHLIb YCKOPSIOT €ro A0CTHXeHHe.

@epMeHTH HMEIOT OTJIH4YHTeJbHHE CBOMCTRA, XapakKTepHHe
ToMbKoe A Hux. Ilo mocnenrum nanemm PHK semonHsior dynx-
uun depmenToB. Bee depments — Geakn. CKOpocTH peakumf, Ka-
Tanu3upyemue (epMEHTAMH, BO MHOTO Da3 Bhlle, UeM pPeaKiuH,
TpOTeKalIIHe ¢ yJacTHeM XHMHYECKHX KaramusaTopos. Jjs dep-
MEHTOB XapaKrepHa ysKasd WaGHPaTesIbHOCTh NEHCTBHS Ha CTPOro
OIpexeseHHEle MpeBpalliacMble BemecTBa (CySeTpaTh).

BaxHeliillee CBOACTBO (DEPMEHTOB — HX peryJaHpyeMOcTb. Pe-
TyAAUHA (DEPMEHTATHBHEIX CHCTEM JEXHT B OCHOBE KOOPAHHAIHH
BCeX NPOLECCOB MeTa0/M3Ma BO BPeMEHH H NPOCTPAHCTBE, 4TO
ofecneuHBaeT BOCHPOH3BEJEHHE JKHBO¥ MaTepHH, CTAGHIM3ANHIO
BHYTPHEJNETOYHON CpeAM, NPHCIOCOGHeHHE K H3MeHSIONIHMCS
BHCUIHHM ycaosusM. s ¢()ePMeHTATHBHEIX DeakuuBi xapakTepeH
noutn 100%-HEE Brxox mpoxykros. IToGouHHe mpoliecch HesHa-
SHTEAbHE TIO CPABHEHHIO ¢ HedePMEHTATHBHLIM KATAJH3OM.

Hamuude bepMeHTa pacmosHaeTcs MO TPOSBJICHHAM KaTaJH3H-
pyeMoll UM xHMHYeckok peaxnun. CKOPOCTh peakuss (aKTHBHOCTB
(pepMenTa) HIMEDSIOT OGWUHO B NPOH3BOJBHHX eIHHHLAX. Peko-
MeHAyeTc cOBMOAaTh NPH STOM ONpPEXCNEHHHe yCAOBHS  (KOH-
uentpanus cybetpara, Temnepatypa, pH). Hampumep, akrusHOCTH
$-aMHIa3H OLEHHBAIOT N0 KOJHYECTRY O6pasomapirefics M3 Kpax-
Maja MaabTo3H (Mr) Ha 10 T sepHAa (MYKH) B YCJOBHAX OIKITA,
AKTHBHOCTb KaTajasH BhpaXalorT B Muitumerpax 0,1 H. KMnO,,
3aTpaueHHHX Ha THTPOBaHHe (B yCJOBHSX ONMTA) OCTABIIETOCA
HeKCTONb3OBAHHEIM TEPOKCHAa BOAODPOLA, HIH B KOJHYECTBE paa-
noxennolt HyOp MeXaynaponHent GHOXHMHYECKHH COIO3  peKo-
MEH]Iyer CKOPOCTb PeaKUMH H3MEPATH B MOJAX HCXOAHONO HJIH KO-
HEYHOTO TMPOJYKTa PeakmHu B CcekyHay. JLis BHpaMeHHs KaTalu-
THUECKOH aKTHBHOCTH (hepMEHTAa DEKOMEHAyeTcs NPHMEHAThH MOKa-
3aTesls, HAa3HBAEMENl KaTajoM. Iloj KaTaloM NOHHMAIOT KATallH-
THUECKYIO AKTHBHOCTb, CHOCOBHYIO OCYINECTBISATL DEaKLHK CO
CKOpPOCTBIO, paBHOk 1 MOb B 1 ¢. MoXHO NpUMeHATh Takke APo6-
HHe BeJHYHHB Kartaja: MUKpokaTtain 10-%) — 1 MKkaT, HaHOKaTa-
e {107°) — Ekat, mHKROKataam (10-'?) —prat, 4YeMy oTBeualoT
CKODOCTH DEaKnWl, BHPaXAIOIHeca B MHKPOMOJISX, HAHOMOJSIX H
aHKoMeanx B 1 ¢.

@epmenTsl 3epua HanGoJiee aKTABHEI B 3apOAMINE W alefipo-
HOBOM cjioe. EcaM NPUHATE aKTHBHOCTH MPOTEa3 B 3apoablilie NIe-
HHUM 32 100, To NpOTeONMTHYECKAas aKTHBHOCTb APYTHX wdacTelt
3epHa BHPAsHTCA Tak: obnacrs uuTKa — 29,6; snmocmepm — 11,4,
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BrXOAN OHIGHHYHOH MYKH H CTENeHb OTHE/EHHs 3apOAHila NpE
pasmoe OKasHBAWT GOMbIIOe BAMAHHE HA (ePMEHTATHBHYIO aK-
THBHOCTh TOTOBOR NPOAYKIUA.

§ 5. Knaccupuwaums M HOMEHKNATYPA (hepMEHTOR

Tlo pexoMerzauusM MeXAyHapoZHOro GHOXHMHYECKOTO COM3Z
epMEHTEl Pa3NeNsOT Ha IIeCTh KJACCOB: OKCHAOPEAYKTA3H,
TpaHcdepasH, THAPONASEL, JHA3H, H30MEPA3H, JUrash,

Kon (uHzekc) xaxaoro thepmeHTa COAEPXHT UYeTHpe YHCAA,
pasfeseHHHX ToukaMH. Ilepsasi mudpa yKasepaeT Kaace, BTO-
pas — MOAKJace, TPeTbs — HOANOAKAACC, UETBEpTas — MOPAIKO-
BHH HOMep B AaHHOM moxmoxkaacce. Tak, depMmenr q-aMumnasa,
pACIIeNJIAIONHA KPaxMas ¢ 06pa3oBaHieM TJIaBHBIM 06pa3soM JeK-
CTPEHOB M HeGOJBINOTO KOJHYeCTBA MasibTO3H, HMeeT Koi 3.2.1.1,
T. e. OTHOCHTCS K KMaccy THAPONas, MoaKfaccy (epMeHTOB, nefi-
CTBYIOIIMX Ha TJIHKO3HJbHEIE COEJMHEHHs, MOANOAKIaccy depmen-
TOB, TEAPOJH3YIONEX O-TABKOIMIIbEbIE COCTHHEHHS.

Knacc oxcupopenykras, BrJjouaeT QepMeHTH, KaTajlB3HpyOo-
LHe OKHCAATENbHO-BOCCTAHOBHTEIbHEE PeakuuH. Kiacc HacuHThl~
Baer 17 NOJAKJNAcCOB B 3ABHCHMOCTH OT HPEPOAW TOH TPYNNH B
MOJeKyJie cy6cTpata, KOTOpasi NOABEPraeTes OKHCJAEHHIO (CTHp-
TOBasA, aJbJCTH/HaA, KeTOHHAd M T. A.). TpeTee uHCJIO NOKasklBa-
eT ' THI HCNOMb3YeMOTO aKUeNnTopa: KodepmeHTa, LMTOXPOME, MO-
JIeKyJAPHOTO KHCJIOPOAa U T. A.

Knace rpanchepas. Ofbennhsier (epMEHTH, KaTaJH3HPYIOLUHE
Peakily TepeHoca IPYNn (METHALHHX, IJIMKO3HALHBIX, aMEHHHX
H ApP.) OT ONHOrC COENHWHEHHS (NOHOPA) K APYTOMY CO€XHHEHHIO
{aKuenTopy), nompasmensercA Ha 8 NOAKJACCOB B 3aBHCAMOCTH
OT TPHPOAE MepeHoCHMEIX rpynm. Tperss mudpa xapakrepusyer
THII NePEHOCHMHX TPYNI (HaNp#Mep, OJHOYNJEPOAHAs TPyNNa MO-
JKeT GHTh METHNOM, KapGOKCHIOM, GOPMHUIOM H T, A.).

Kaacc ramponas. Brmouaer (epMEHTH, KaTAIH3HPYIOLIHE THA-
POJIHTHUECKO® pacllen/eHHe DasiHIHHX COeZHHEHHM; OH paafiens-
ercs Ha 1l MOAK/JACCOB B 3aBACHMOCTH OT THNA TEAPOMN3YEMOR
CBAA3H — CJI0XKHO-3HPHOH, HeNTHAHOH, T[JAHKO3HAHOH H T. A.
Tperbsa mudpa obbdHo yTouHser npupony cyGerpara (HampuMep,
'B MONK/ACCE 3CTepas Das/IHYaOT ICTepash CJAOKHHX 3(HpPOB Kap-
GOHOBHX KHCJOT, FHApOJash THO3(HPOB, (ocdoMorosCTEpasH).

Kaace snnas. JeficTBHe (ePMEHTOB OCHOBAHO H2 OTHIENJIEHHH
or cy6crpaTa WAH WMHOA Tpynmbl  (HerHADOJKTHYECKHM MIyTem)
¢ o0pasoBaHHeM MBOMHOH CBA3H HJH TDPHCOCNHHGRHH TPYNNH K
ABORHEIM cBassM. ¥ aHa3 6 moxksacco. Bropas nudgpa koaa o6o-
SHauaeT THN NOJBepTalolIefics Pa3pHIBY CBASH (yrJiepoa — yrie-
PONL, YrAIEPOL — KECAOPOA # T. 1), & TPETbS — THI OTWenAsiemol
rpynnst (COg, HeO = 1p.).

122




image124.png
Kaaec: usomepas. Ofpeinuser. $epMeNTH, KaTalHEpyOmHS
PeaKUHK H3OMEPH3AINH, T. €. CTPYKTYPHHE HIMEHeHus B Upeiedax .
onuofi Monekyau. Kimace HsoMepas pasfensiercd Ha B NoAk/Maccos
B 3aBHCHMOCTH OT THIA KaTaJW3HpYyeMOR peaklmH, a8 MOANOAKJAC-
Chl — [0 THIAM cyGcerpaTa.

Knacc anras (mam cunreraz). ©epMeHTH, KOTOPHE KATAJH3H-
PYIOT COEIMHEHHE ABYX MOJIEKYJd ADYT C ADYIOM, CONPSIKeHHOe ¢
THIPOJIH30M BHICOKOZHEPIeTHYECKOH CBA3H B MOJICKYJe aJXeHO3HH-
TpuochopHok KHcnore (ATP) unu amanornusoro Tpudocdara.
Jlurase paspensiotcss Ha 5 NOAKAAcCOB O THIY 06pasyeModl cBs-
30 (yriepos — asor, yrAepox — KHCAOpOA H T. 1.). l'lo,tuulaccu
GUrypHPYIOT TOJbKO B noakdacce C—N—inras.

§ 6. bepmenthi 3epHA

B 3epHe 3JaKOBBIX pacTemufl, KaK H BO BCAKOM HBOM Opra-
HH3Me, GOJBbIIOE KOJHYECTBO (depMeHTOB. PaccMOTPEM HEKOTOpHE
H3 HHX, HMeIOllhe HauGoJbllee 3HaueHHe MAA GHOXHMHUECKHX
Npoleccos, NPOTEKAIOMAX B 3€pHE H OKASHBAIOUIHX BJHAHHE Ha
KayecTBeHHOe COCTOSHHE 3epHA NpH XpaHeHHH H ero mepepaboTke.

DepMEnTH NepBOTO Kaacca, DT OKCHIAsH MOHO(hEHOJ-MOHO-
OKCHTeHasa (THPOBHHA3a), acKOpGATOKCHAa3a, MEPOKCHAA3a, Ka-
Tajla3a H JHIOKCHreHa3a.

MorodeHor-MonooKcHreRasa (1.14.18.1) okmcaser aMHHOKHC-
JIOTY THPOSEH ¢ OGPA3OBAHAEM TEMHOOKDAIIEHHEIX COEAMHEHHE -—
MeJIaHHHOB. AKTHBHAA MOHOQEROM-MOHOOKCHTEHa3a COACPXHTCH B
pxaHOH Myke W rpuGax. Temubii uBer pkaHoro xse6a YacTHIHO
ofbAcHAeTCH feficTBHEM MOHOQeHOJ-MOHOOKcHrenasH. Toft ke
OpHURHON OObAcHAETCA HaGMORAOMEecss HOTEMHEHHE HEKOTOPHIX
maprai MakapoW NPH HX CyWiKe, HEKOTOPHE COPTa HUIEKHIH CO-
JlepIKAT AKTHBHYIO MOHO(EHO/-MOHOOKCHTRHA3Y.

Ackopbatoxcugasa (1.10.3.3) mpexcrapaser coboft 6esaok, co-
mepamuii Mexs (0,24%).

B pacTeHnsx HMEETCH OKCHAA3a, KOTOpad NDPEBpAlllaeT acKop-
GRHOBYIO KHCJIOTY B AETHAPOACKOPOHHOBYIO.

Mepokcunasa (1.11.1.7) cmoco6CTBYeT OKHCJEHHIO OpTaRHue-
CKEX cOe/lBHeHH{l IEPOKCHAOM BOJOPOAA B XHMBOM opranusme. Mo-
KET OKHC/IATh T€ WIH HHbBIE COeNHHEHHS ¢ NOMOWIBI0 NePOKCHAA
BOAOPOAZ HJIH KakuX-1u60 OpraHnuecknx npuMecef. C neporenuom
BOLOPORA OHa 06pasyer KOMIJIEKCHO® COSXHHEHHe, B DesyabTare
Yero mepoKCHA aKTHBHIHpyeTcss M mpHoGpeTaer cmocoGHocth neft-
CTBOBaTh KaK aKUENTOp BOAOPONA.

QcoGeHHo Jerko nepexucH oGpasyloTcs NPH OKHCJIEHHH KHCIO-
POJIOM BO3AYXa COENUHEHHH, HMEIOINBX HenpeleJbHHE CBA3H MExN-
Ay ABYMf aTOMAMM yIJepojia: TepeHOB, KApOTHHOHIOB, HEHACHI-
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AUSHELX: FKHPHX . KHCHOT, Tiepoxertasa; Ear B Rfranasa, ~ BEYX
XOMAOREHTHHR . (hepMesiT, npocreTHTIecKan TPYRNA ero COXePKHT
#eJeso0, COCIMHENA0e ¢ OCTaTKAMH YeTHpeX MHPPOJBHHX KOAel B
Buxe reMatAHa. ['eMaTHH NEPORCHAZ3H M KaTalasH WMEET OfHO H
TO ke CTpoeHHe. Pasmuuns B KaTaquTHuecKo#l $yHKUMH KaTallash
H NMepoKCHIa3shl OBBACHSIOTCS PasHHMH cBOCTBaMM Ge/iKOB, CBfI-
3aHHAHX B 3THX (hepMeHTax ¢ OAHOK H TOf JKe mpocTeTHuecKol rpyn-
TNOH. .

e

Tlepoxcnaasa mrpaeT BaXHYIO POJb B JAMXAHHH pacTeHHH.

Karanasa (1.11.1.6)- cocTONT M3 yeTHpeX cyGMONeKyJ], Kaxpuas
H3 KOTOPHX XODOUWIO BHAHA MPH GOJBIIOM YBEJHUCHHH B SJEKTPOH-
HOM MHEpOCKOmE. Pojb KaTaqask B OPTaHH3Me SaKai0uaeTcs B
TOM, UTO' OHA pa3pyHIaeT SIOBHTHI M KJAETOK IIEPOKCHA BOXOPO-
72, a MPOCTeTHYECKaf FpYNNa KaTaja3bl CBASHIBAeTCH ¢  GeKoM
AByMsi KapGoKcuAbHHIME rpynnaMu. Karamasa wurubupyercs cu-
HUALHO EHCHOTOR, cepomosopomoM, ¢ropumamu. I'eMaTHH Takxe
cia60 KaTaJiH3HPYeT OKHC/JEHHE NEPeKHCIMH DAasJHIHEIX CIHPTOB
u APYrHX COefHHEHHH.
»  JIunokcurenasa (1.13.11.12) mupoko pacmpocTpaneHa B pacte-
HHSIX, CTapoe HasPaHHe — JUNOKCHAa3a. DepMEeHT KaTajH3HpYeT
TPOLECC OKHCIEHHS KHCJOPOJOM BO3JYXa HEKOTODEIX HeHACHIEH-
HHIX BEICOKOMOJICKYJSIPHBEX JKHDHEIX KHCAOT H OGDa3yeMbX HMHB
CHOKHHX 3¢upos. JIHIOKCHreHa3a .COM MpeCTaBisLeT COBOH rioby-
nME ¢ Monexynspro#i Maccolt 102000, 8 pufie GerKOBHX KpHCTal-
JoB, comepxuT xeneso, HanGosee akTHBHAZ OHa B CeMeHaX COH.
OnTuMyM AelCTBUA JHNOKCHTeHA3H COH HaXogurtca mpu pH 6,5...
7,0, a anaxop npu pH 7,0. M3 Bcex HeHaCHIEHHHX XHPHHX KHC-
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: APAGIN PRRSIBAN,] I MOTOPH {OPABGKONDS
SuBiCTRCRERX; HPORYREGH, NPORCADANNINE NPH 'XPAHCHHM, -~ CBHIE
TENBCTBO HAHIOrD MezHaHAd GUSHONOTHYECKHX, GUOXHMMHNCEKHX. H
MaKpoSHOOTHICCKAX NPOLECCOB, NPOHCXOASIEHX B PACTHTEAbHOM
cHpbe, OpragHsalusd pPaiHOHAJbHEOTO XpiHeHHs ¥ GOPHOH ¢ nore-
PAMH PACTEIEALHOrO CHPbS, a TAKEe CBEACHHE WX X0 MEHEMyMa
BOSMOXKHN JMHIb HA OCHOBE IJIYGOKOTO A3YYeHHS CYUIHOCTH OHOXH-
MENECKHX NPOLECCOR H #CC/AEM0BAHAA BIHAHAS PaSAHYHEIX (axTo-
POB, BLIBHIBAIOMIKX 5TH NPOLECCH H TMoTepE npH xpamenud. [Ipa-
BEADHAA OPTAaHH3ANUA H COBCPUICHCTBOBAHHE TEXHOJOIHYECKHX
MPONeccos MyKOMOJABHON, KPYNsTHOR, KOMGHEOPMOBOH, 5AeBaTOPHOM,
XAeO60MekapHOH NPOMHINICHHOCTH BOSMOXHH JIHIIb HA  OCHOBE
LIEPOKOTO HCNO/B30BAHHA GHOXHMHM. B pesyinTare HakonneHuwst
0B06Ienns HAYUHHX HCCACIOBAHME H NIPAKTHKH XpaHeHHS M mepe-
pﬂGOTKl’l CeNlbCKOX03SACTREHHOTO CHpPbSl KaK Hay4Has QUCLHOJHHA
CJIOXKHIACE TeXHHUECKAA GKOXHMHH, BERJIOYAOWAA GHOXHMHIO 3ep-
Ha, GHOXHMHIO XJeGomedeHnd u T. 1.

Buoxumus 3epHa H3yuaer XHMHYECKHH COCTaB CEeMAH B 3€pHa,
MyKH, KPynol H xJefa; GHOXMMEYeCKHe NpOIecChH, NPOHCXOAAIIHE
fIPH CO3PEBAHHH M NPOPACTAHHH CEMHH H 3¢PHA; GHOXHMHYECKHE
FIPOIECCH NPH XPAHEHHH 3epHAa M NPOAYKTOB €ro mepepaboTkH, a
TAKKe NYyTH GoppOH ¢ NMOTePSAMH NMPH XPaHeHWH; OGHOXUMHAYCCKHE
npoiteccH, NPOHCXOAINAE B 3ePHE BPH ero nmepepaboTke; paspabor-
Ky HAyGHOH OCHOBH MepONPHATHHA IO YIYUIIGHHIO KauecTsa MYKH,
KPYIH ¥ APYFHX NPOAYKTOB H3 3¢PHA M JJIA CHCTEMH! IPOH3EOICT-
BEHHOIO TeXHOJOrHYecKOro KOHTPOJSA; GHOXHMHUECKHE TIpoYecCH
B IPOAYKTaX NiepepalOTKH 3epHA IPH HX XPaHEHHH; MHILEBYIO IeH-
HOCTb 3€DHA H NPORYKTOB €ro MepepaGOTKH.

Wranvanckuf yaeHni#t Bexkapn B 1745 r. ony6/ankoBaj ROKAan
O BHIEICHAH HM H3 NIUIEHAYHOTO TeCTd OTMBIBaAHHEM BO}.IOﬂ 0T Kpax-
Mana H OTpyOefi CBA3HON S7acTHUHON H yNpyrofi MaccH (KaeHKko-
sunn). OOWHpHEe HeCAeAORaHUS KAcHKOBHHB (1768) BHnOIHHA
anen [letepOyprekoii akageMuy Hayk Mogens. B 1814 r. wiren Tol
e axagemun K. C. Kupzrod o6HapyXuN B SepHe SUMeHst BellecT-
BO, DCaxapuBalolllee KpaxMan (aMuaasy).

Pasput#e HayKn O 3epHe B Halllell cTpaHe TecHO CBASaHO ¢C
#meneM JI. M. Mennenec¢sa, HCClea0BaBUIero KCHKOBHHY, ee CROH-
€TBa H 3HauyeHHe AJAs xae6oneyeHus. CBEJIEHHS{ 0 XHAMHUECKOM
€OCTaBe 3epHa TINCHHIKW B 32BHCHMOCTH CONEDKAaHHT B HeM GesKo-
BRIX BellecTB OT KJAHMATHYECKHX H TIOYBCHHHX chIOBHﬁ Aan npo-
deccop Mockosckoro yampepcurera H. 3. Jlsckoscku# B 1865 r.
- Ha py6exe XIX u XX BB. aMepukaHckuit 6rnoxaMuk T. B. Oc-
GopH Hayuasn cocTas GeiKoB 3epHa (HamGoJee NOJHO 3epHO Mille-
simpet). YcosenoBaHHs XEMHUGCKOTO cOCTaBa 3epHa  INIIEHWIH,
PXH B AuMeHA B Havane XX B. mposommmm II. II. Tletpor
4. 5. HAKUTHRECKHUA, BRAAIOMHMACT PYCCKAY H COBETCKHHA arPOXHMHK
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BOT JHGOKCHICHA3a OKACAZET C HOCTATOYHOH cxmpocrm Jnge R
NONeByio B JHHOJEHOBYIO KHCAOTH.

OWGHHE HCHACHUICHHHX KHPHHX KHCJAOT MOX neiicnmem JH=
TWOKCHI#HA3El NPHBOJHT K 00pasoBaHMIO IHApONEpeKuces::

R...—CH; CH=CHCH,CH=CHCH;—...COOH .
+0y '
R...~CH, CH=CHCH=CHCHCH;— ...COOH -
« OOH

O6pasyionuecs TakaM 06Pa30M THADONEPEKHCH HMEIOT BHCO-
KYI0 OKHCIHTRILHYIO CHOCOGHOCTD H MOTYT OKHCHATh Aajiee HOBHE
NOPUHH HEHACHIIEHHBIX MHDHEIX KHCJOT, a TaKXe KapOTHHOHIHL,
BHTAMHH A, aMHHOKHCIOTEI, XIOPO(GHII, ACKOPOHHOBYIO KHCJIOTY.

Tockoabky JUMOKCHreRa3a KaTaJH3HPYET BTOPHIHOE OKHC/ACHHE
KapOTHHOMIOB, CONPOBOXKAAIONICECK HCUC3HOBEHHEM XapaKTepHOW
RJIA HEX XKENTOA OKPacKH, AeNaloTCs MOMHITKH UPHMEHHTh JHIOK-
CHreHasy B KauecTBe NpemapaTa, OTGEJNHBAIOIICr0 TECTO H NMPHAAIO-
mero MsKHMY xjaeba Gojee CBETIYIO OKPAacKy. JIHNOKCHreHaza ur-
PaeT BaXKHYIO POJb NPH DA3PYHICHHH KapOTHHA BO BpeMS CYIIKR
H XDAHEHHA DA3JHIHBIX PACTHTENBHEIX MPOAYKTOB. ITepeKucH Xup-
HHX KHCJIOT MOTYT JErKo NOABEPrarhcs AajibHefllleMy pacrnaay,
TIO 3TOM HPUYMHE JHNOKCHIEHZ3a HrpaeT CyMIECTBEHHYIO pOMb B
Tpolecce MPOTOPKAHHMS MYKH H PaSAHYHHIX KPYH.

depMenTs BTOpOro Kaacca — TpaHcepasel. K sTomy kmaccy
NPHHALIERKAT (PePMEHTH, KATAIUSHPYIOIIHe NePEHOC LEIHX aTOM-
HHX FPYNNHPOBOK OT ORHOrO COefMHeHHs K ApyroMy. Ilox mefict-
BHeM dochoTpatcdepas ocraTkH ¢ocOPHOR KHCIOTH UEPEHOCAT-
cs1 oT afeHosunTpHoOchaTa Ha raOK03y HAH (pykrosy. IIpu stom
ob6paayercs ageHosumH(pochaT ¥ GOCHOPHEIA 3PUD COOTBETCTBY-
JOLIETQ caxapa:

$ocorpanchepasa

AneHosuuTpHGOCHaT+IMOKO3a STm——"—— [W0K030-6-

tocar+ Anenoannandocedar

Tmokoso-6-pocar Moxer natee mox AelicrBheM (ocdorpanc-
depass TPHCOENHHATS ellle OXHH OCTATOK docdopHOR  KHCIJOTH,
TIONYYHB ero OT HOBOK MOJEKYJ:El aneHO3HHTPHPochaTa:

ibocotpanchepasa
Tmokoso-6-docar-+ Anenosunrpudocdar =
rmokoso-1,6-nudoctar + Anerosunaudocpar

Qocorpatcdepasa, Karaausupywinas o6pasoBaHHe TeKcO30-
ocdata H3 rexcosn B aJleHOHHTPHPOCHOPHOR KHCJOTH, MONYIH-
Jla Ha3BaHHe TEKCOKHHasW (2.7.11), a ¢epMeHT, mOA JckicTBHeM
KOTOpOro H3 TIoKO3oMOHOQochaTa obpasyeTcss —TIIOKO30ZHGDOC-
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diat, — docdoraoxokkias.  TeKcOKAHASa  HalileRa B ~ APOXKKAX,
BEpHe NIHGHHIH H TOPOXe, NPOPOCTKAX OBca. -OHa moJyYeHa H3
ApoXKell B BHfe GeJKOBHIX KPHCTAJIOB.

Tlog neficTBHeM cooTBeTcTBYIOUIeH QocdoTpanchepasu mpore-
XOZUT Takke (ocPOpHIHpOBAHHE NHPOBHHOIPAJHOH KHCIOTH —
OIHOTO H3 BaXHeHINHX NPOMEXYTOYHHX MNPOXYKTOB ABIXaHHA H
GpoxKeHus:

Apenosuntprdocar4-IInpoprHorpagHas KucI0Ta

doctorpanchepasa docdonupoBEROrpaiHas KHCIOTA

Apenosutudocdar

Bospmyio posib B OOMeHe BEIECTB HIPAOT DEakliH TepeaMH-
+HpoBaHHs. Peakuusi nepeaMHHHPOBaHMS 3aKMOUaeTcs B MeXMO-
JIEKYJIPHOM [ePeHOce AMHHOTPYNIH C AMHHOKHCIOTH HA KeTo-
KHCJIOTY H KATaNasupyercs (epMEHTAMH, TMOJySHBIUHMH HassaHHe
aMuHOTpaHcthepas:

COOH COOH
| COOH | COOH
(f‘Hz co ?Hz CHNH,
CH, P Armiopepasa, CH, +
By CHy | CHy
CHNHjy | co |
| COOH | COOH
COOH COOH
Tnyramutio- LlaBenoso- oc-Ketornyta-  Acnaparu-
Basi KHC0- YKCyCHas pOBBﬁ Kue- HoBasT
Ta KMCHIOTA nora KHuCnoTA

PepMEHTH TPETBETO KiFacca — THApoaa3s, KaTanusupyor pe-
AKUMH THAPOJH3A, T. €. PACIleNJIeHHe CJOXKHHX COeJHHeHHH Ha 6o-
JIee HPOCTBEIE ¢ TNpHCOeZHHeHHEM BOAM. Knacc THRAPOJA3 BecbMa
-OGIIBPRH, # €70 N0ApasieNaioT Ha PAL NOATPYNN.

Screpaskl — (QepMeHTH, KaTaJA3HPYIOMHE DeaKIHH pacllene-
HHSL M CHHTE3a CJIOXHHX 5(HPOB IO YPaBHEHHIO:

R—CO—O0—R;+H;0 > R—COOH + R,0H
rae R--ocTatox opraHuveckofi (AN HeOPraHHuECKOR) KMCJOTH, Ry— ocraTok

cnHpTa WAR deHonMa.

DepMeHT, THAPONH3YIOUMAN PACNAA XHPa, HJIH TPHALHJAHIE-
PHHE ([0-CTAPOMY TPHIJIALEPHIH ), HaSHBAETCA TPHAUMIIHIUEPOJ-
smunasoit (3.1.1.3). Ero wacto HasuBaioT NO-cTapOMY JMmason. Jiu-
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nasa jefictByer TaKuM- oBpasoM, 9TO  CHAuAJA OTHIEMASET OT TPH-
ANAATHELEPHHA OJME . KHCJIOTHHH OCTATOK, 3ateM BTOpafl W, HaKO-
Hell, TPeTHR.

Huxe TPHBEJEHD peakluH, KaTaJu3upyeMbleé TpPHALKJIrJHIEe-
POJI-IHNA308:

CH,0— OCR' CH;OH

CHO — OCR*+H;0 2= ?H—OCRZ - HOOCR!

CHp0—OCR® ~ CHp—OCR®
CH0-OCR' CH,OH

CHO-OCR? 4- 31,0 (]3HOH + R'~COOH + R*~COOH+R*-COOH
CH0-OCR? CHp OH

rae RY; R? u R® — pajuka/isl BhICOKOMOVIEKYJAPHBIX KUPHHX KHCAOT: NaAbMHTHHO-
BOf, OJIeHHOBOH, CTeaPHHOBOH.

Jlunase pasnumiHOrO TNPOMCXOXJEHHA BECbMa CYIIECTBEHHO
pasTHYaloTCes Mo CBOfiCTBAM U XapaKTepy AeHCTBHS.

B pacTeHHSX B MHKPOOPraHH3MAaxX JHNA3a CONEPMKHBTCH B ZBYX
¢opMax — B BHAe HEPaCTBOPHMOrO H DAacTBOPHMOIO B Bojze Gep-
menTa. HepacTBopHMas JHNasa CONEPXKHTCS B ceMeHaX KJeIleRH-
uul. C IOMOUIBIO TPHANHITJIHIEPON-HNA3H KIENIEBHEE MOXHO He
TOJIbKO THAPOJH3OBATh KHP, HO HPH COOTBETCTBYIOIIHX YCIOBHSIX
CHHTE3HPOBATh ero (Tpuaumarisuepur). Kiemesnnuas sunasa
ofnajnaer GOMBIIOK CMelBdHIHOCTDIO, OHa MOYTH He AelicTBYeT Ha
BOJOPACTBOPEMblE 3(QHDH TJIMNEPHHA H HH3KOMOAEKYJIADHHIX JKHD-
HHX KHCJOT — YKCYCcHOf, TpONHOHOBOH, Bajepuanosof u ap. Om-
THMYM ee jelcrBEsi coorsercrayer pH 3,6.

B orimue OT JHNA3H KJMEIIEBHHH JIWNIA33, COAEPIKAMIASCA B
CeMeHaX 3JIaKOB, MHOTHX MACJHYHHX KYJbTYP H B MHKDPOOPTAHH3-
Max, OTHOCHTCA K PacTBODHMHM ¢epMmeHTaM. ONTHMyM ee heHcT-
BHA 110 KHCJOTHOCTH CPelbl TaKXe 3HAUHTEN:HO OT/IKuAETCH OT
KJCLeBHHHON JHMA3H: 0H HaxopuTes npu pH 8. Hefictere Jmma-
3B HMeeT 60JblIoe 3HAUCHHE NPH XPaHEHHH MYKH H KDPYNH, 0CO-
GeHHO colepXallNX MHOro kupa (nanpumep, mueno). IIpr mosel-
IeHHOM BJAMKOCTH H TEMIEDATYPE XPAHEHHA 3THX NPONYKTOB JH-
masa 6HICTPO PACIIENJISET TPUALWANTHLUEPHHH ¢ o6pasoBaHueMm
CBOGOAHBIX XHUPHHIX KHCJIOT, 9TO NPHBOAKT K NOBHIUIEHHIO KHCJIOT-
HOCTH MPOXYKTA K €0 GHICTPOMY NPOTOPKAHHMIO.

Bo Beex 3BeHBAX pPACTEHHH COJEpXKHTCA 3IcTepasa (epMeHT
xaopopuanasa (3.1.1.14), akThBHO neficTBylOIIas B CHHUPTOBHIX
PACTBOPAX H OCYIIECTBIIOMAA DEAKUMIO  «IepedcTePHPBKALHA»:
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ApepmeHT oTUIemNIAeT OT XMopoduAKa ocTaToX (ETONA H saMeRdeT
+€r0 OCTATKOM TOTO CHHPTa, B CPefe KOTOPOTO BENETCH PeaKIust

RCOOCyHgg+ mS%mM_L )
Xaopogumy,  JTUIOBBIL
canpr
~———RCOOCzH; + CpgHggOH
Drdgxnopogunn  Puron

Creftyer aurarth — STHAXMOPOGUANEL.

ViMeroTess (epMeHTH, KaTaJH3HPYIONHE THAPOIHS THOI(HPOB,
‘HanpuMep (epMeHT THOrMMKO3EZasa (3.2.3.1), paHee HaamBas-
anascsd MHPO3HHA33, THAPOJHM3YIOUIAs TJIOKOSHA CHHMTDHH, coaep-
JKalllWficd B ceMeHax 4epHOH ropumnsl. I[IpH yBraXHeHHH pacrep-
THX CeMAH TODYMIM NOA JeficTBHEM MHDOSHHA3E CHMMLDHH pac-
AENJIAeTCHd HA TJIOKO3Y, H3OPONAHOBHM 3QHD aJJIHJIOBOTO CHHpTA
® THApOCY Ab(aT KaJHus.

§—CgHyOs5
oaunasa
CH2=CH—CHg——C\ +5ip O THOTIIKORML
Ny—o0—s 03K
cuHMrpuH
——> CgHp O + CHy=CH—CH;—N=C=S$ +KHS0y
IIOKO3a  M30POJ,AHOBDLUL SPuP ruzpocymbpaT
anmnoBoro cnupra Kaqmst

K noarpynne screpas orhocaT ocharassi — depMeHTH, FHA-
POJHIYIOMHAE CAOKHHE 3¢UpH (ocdopHof Kucaors. ORE oTAMuA-
F0TCS APYT OT APYra MO XHMHUECKOH NPHPOAe THAPOJH3YEMBIX HMH
cyGerpatos, B sepHe BaxHYIO posb urpa-
10T THApPOJAsH (OcHOMOHOIPUPOE, X KO-
TOpuIM OTHOCAT (HTady (8.1.3.8). Oxa or-
men/isteT pocPOPHYI0 KHCIOTY OT HHOBHT-
tdocopHOfl  KHCJOTH, KOTOpasi B BHAE
Ca—Mg-coan npencraBaser coboi guTHH.
B cemeHax MHOTHX paCTeHHH H JPOXNKax
CONEPKHTCS aKTHBHag ¢uTasa. Ontumym
neficTBHS (pUTa3kl MINEHHYHOTO 3epHA HAXO-

| awres npu pH 5,8 (pue. 25).

5 45 55 65 ~25pH ®uraga okasmBaer GOJBIIOE BIMSHHE
Puc. 25. Sasucumocts ax- HA THIIEBYIO IleHHOCTE xae6a. Mnosutdoc-
THBHOCTH (pTasH mmeems- (POPHAS KHCJIOTA, 06pasys HepacTROPHMHEE
soit Mykn ot pH COJH C KaJbIHEM, NPENsITCTBYeT €ro yeBoe-
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HHIO OPTaHH3MOM uYesioBeka. PHTasa ApoxkeR M MYKXH B mpolecce
GpoXeHHs TeCTa pacilemiser GONBINYIO HaCTh COZepXKaleHcsa B HeM
1HOSHTHOCHOPHOH KHCAOTH, H TeM CIHOCOGCTBYET JydllleMy ycBOe-
HHIO cOJlefil KaablHs,

Tlporeasu (3.4) — pepMenTH, KaTaNHIHDYIOUIHE THAPOJHTHYUE-
CKOe pacifennedue GesKOB H MOJMHNENTHAOB, B COOTBETCTBHH C
ypaBHeHHeM I[pOTea3bl KaTaJAH3HPYIOT pacllenjieHue nenTuAHOR

C8A3H —CQ-—NH—  NO3TOMY B KJaCCHQHKALHE (GepMeHTOB HX

Ha3BIBAIOT MENTHATHAPONa3aMy. [IpoTeask paafeidior Ha memTHAA-
Sl U NpOTenHashl. IlenTHAasH THAPOJNH3YIOT THAPOJUTHYECKOR
pacienylenne NOJHNENTHAOR H LMNENTHAOB, OCYNIECTBJAIOT HEmo-
CPEACTEEHHO THAPONH3 Ge/KoB. BHocaencTBHH 0Ka3aJock, 4TO IPO-
TEHHA3H CHOCOGHH THAPOJH3OBATH NMENTHAHLIE CBA3H He TOMBKO B
GeJkaX, HO B B PAa3W9HBIX mojnenTuiaXx. OIHAKO YCJOBHOE fe-
JleHHe NpOTea3 Ka NeNTHAA3hl M HPOTEHHA3h 3aKPENHJIOCh B MpaK-
THKe pabOTH ¢ NPOTEasamH.

Awmuronentuzase (3.4.11) —nepeas unppa 0603HayaeT Kiace
THAPONA3, BTOPas — HONKJACC HEMTHATHIPO/A3, TPEeThi — FPYmIy
aMpHouenTHAas. [ AeHCTBHS aMHHONCNTHA43 HeOOXOZMMO Ha-
JHYRE B MOJIeKyJe cyfcTpaTa cBOGOAHON o-aMHHHOMN I'PYNITH.

Pl t
HZN—CH—ﬁTNH—CH—C vee

KapGoxcunenTupass (3.4.17) paciiemiaioT B NOXHNENTHAAX
TeNTHIHYIO CBA3b, HAXOAAINYIOCS PAAOM cO cBOGOAHOA XapGok-
CHJIBHOM IPYNNOf NenTHAA. .

COOH
x—CO TNH—C—H

| R

Junentngass (3.4.13.11) KaraiusupyloT THAPOJIHTHYECKOE pac~
IenIeHHe AHMENTHIOB Ha CBOGOAHHIE aMHHOKHCAOTEL. Tauiuuiriam-
I¥H pachafiaeTcs HOJ AeficTBHeM NHNeNnTHZasH (3.4.13.11) Ha ase
MOJIeKYJIH TJIHKOKOJA:

/NHZ
& COOH -
CO—NH—CH, + HOH gunentupaia

——l> 2CH,NH,—COOH
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Tlporensass rHADOMKSYIOT HemOSpeACTBeHHO Geaxu. Ilpu stom
B3 Genxa ofpasyloTcs TeNTOHH (MPOAYKTH HENOJNHOTO THAPOAH3R
GeaKoB), MOJHMENTHAL X cBOGOJHEe aMHHOKHCHOTH. B saBHcEMO-
CTH OT MPHPOAH T'HAPOJIH3YEMOro GelKka ONTHMaibHas 30Ha AeficT-
BHA OTJEJNHHHX NPOTEHHas HAXOAHTCA NPH CAAGOKMCIOA, HefiT-
PaapHO# WM CAaGOINeOTHON PEAaKIHH.

l'IpoTenHaaH, cojepxauiuecss B MJAeYHOM COKe H B CeMeHax pa-
cTeHH#, TaKxKe B APOXKIKAX, COCTABIIAIOT 0COGYIO rpynny GhepMeHTos,
THIHYHEM NPEACTABHTENEM KOTOPHIX sBJsieTcs namamH (3.4.22.2).
Ero TNOJMyvalT B BHAE CYXOro MOpOLIKa H3 MJEYHOTO COKa AHHHO-
ro nepesa (Carica papaya). Modekysa nmanmamna cocTonT ma 212
AMHHOKHCJOTHEIX OCTAaTKOB. [IepBHYHAS CTPYKTYpa 'MOJEKyJH ma-
naWHa MONHOCTBIO BHsicHeHa. OHa COREPXHT TPH IHCYAbGHAHHIX
MOCTHKA W OJHY CyAbOTHAPHABHYIO TPYNIy, BXOAAIRYIC B 8KTHB-
HHH NeHTp depMeHTa.

XapaxTepHas 0coGeRHOCTb TamaMHa, KaK K psila APYTHX HpPO-
TEOJHTHUECKHX EpepMeHTOB PaCTHTELHOTO NPOHCXOXKAEHHA, 3a-
KJIOYaeTca B TOM, YTO OHH AKTHBH3HPYIOTCA CHHHJILHON KHCJOTOR
M CcyAbQrUApHLHBIMH COCNHHEHHAMH, NPEXKIE BCETO IIHCTEHHOM
H BOCCTAHOBJICHHHM TVIIOTATHOHOM.

Ha pgefictBe ¢epmentos 6obioe BIAMSHEE OKasHBaeT MOJe-
KyJsipHaf CTPYKTypa cyGeTpara — ero araKyeMocTh QepMeHTaMH.
HOHTBE]))KAQH&; pa3/iHyHasA aTakyeMoCTb pasHBX GeJIKOB OZHHMH
H TEMH Xe npoTeasaMH. 3710 06CTOATENbCTBO OKA3HBALT cylnecT-
BCHHOE BJIHAHHE NIPH TECTOBCAEHHH Ha Geakn PA3JHYHBIX COPTOB
MIHEHHIH, PE3KO Pa3fHYalomHXcs No (HINTIECKHM CBOfcTBaM Kaefh-
KOBHHH, a CHeIOBATeNLHO, H Ha HX XJeGONEKADHOE AOCTOHHCTBO.

Ckopocth pacilenieHust GesIKOB UPOTEONHTHIECKHMH (epMeH-
TaMH 3aBHCHT OT NPHCYTCTBHA B Genxe onpejeyieHHEIX XUMHYECKHX
TPYNMHPOBOK, HANPHMEDP CYAbOTHAPHILHEX, AMHHHHX H OKCH-
rpynn. Ecim ate rpynma B Geakopoft MOMEKYJde KaKHM-aH60 06-
pasoM JHKBHAMDOBATb, TO aTAKyeMOCTh GENKOB (epMeHTAMH H3-
meHsierca, Tak, IPH BOCCTAHOBJEHHH AHCYJbOHIHBIX cBsided Geska
CKOPOCTh €ro pacilelieHHss NpOTeHHa3aMH BO3pacTaer, a B pe-
3yJpTare GJIOKHPOBSHPDI OKCHTPpynn GEHSHJIHPOBHHHCM HJIH aleTH-
JIHPOBAHHEM aTaKyeMOCTb GesKa NOHUXKAETCA. AT&KYEMOCTB Genka
OpOTEeHHa3aMH 3aBHCHT OT NPHCYTCTBHS B €ro MOJeKyjae onpene-
' IGHHEIX XUMUYECKHX TPYNN, a TaKXKe OT ero NepBHYHOH, BTOPHU-
HON ¥ TPETHIHOH CTPYKTYPH.

KapGornapass — (hepMeHTH, KaTaJiHSHDYIOHIHe DPEAKHHH THOA

R—O0—R;+H;0 ™ ROH + HOR¢
~

riie R — ocratox MoHO, u- BAH NOVAcaxapaja, R Moxer 6HTh TakXe MOHO-, Iu-
BAH MONACAXADRAOM HJH JKe BEUIECTBOM HEYIIEBOAHOM HNPEDOA, CONCpXKAIRM
CRHPTORYIO WIE (peHOABHYIO TPYHmy (HampuMmep, aTJMKOHH B TVIHKO3HRAX).
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Krcaoponuas cBfi3b B BellieCTBaX, PacmienymeMulx kapSorma-
pesaMu, HMeeT XapaKTep ameTaibHOE miH SQHpHOR cBmsH. Kap-
GOruApash NeMAT HA OJHTa3H (a-TJIOKO3HAA3a, P-raiakrosnnasa,
p-bpyxrodypanosngasa) u Ioauashl  {aMHNasel, TJIOKOaMAJNasa,
HeAN0Aa3a, IeMAIeVHONASH ) .

a-Tmorosagasa (3.2.1.20) — cucremarnueckoe HassaHwe a-D-
T/I0KO3HA-TJAIOKOriapoJsasa, Crapoe Ha3BaHHe — MaabTasa. er-
MEeHT, pacmenuxmmﬂﬁ @-TVIIOKOSHAHYIO CBA3L B AHCaXapHiax H
TJIIOKO3HIAX.

ComepxuTcss B TKaHAX pacTeHnfi, MIecHeBHX IpHGax, APOXK-
xKax, Gakrepusx. OcoSeHHO GOJBIIOE KOJHYECTBO O-IVIOKO3MEASH
B npopociileM 3epHe npoca. IIpocanofi coson HpHMeHsieTcs B Ka-
qecTse EO5SBKH K AYMEHHOMY COJIOLY NPH H3rOTOBJEHHH MAa/b-
TO3HOR DaTOKH. AKTHBHAs Q-TJI0KO3HJasa MPOCAHOrO COJIOAa
06ecHeuHBAET IHAPONHI MANLTO3H ¢ 06PAa3OBaHHeM ABYX MOJEKYJ]
emoxosH. [mokosa Gonee crafkas, yeM MajbTo3a.

a-[moKosHAa3a PACUINAALT MAaMbTO3y, HO MOMET 'HADOMH3O0-
BaTh H caxapoay, [OCKOJbKY caxaposa, KaK H MaJbT03a, ABJAAETCS
G-TIKKO3HAOM. QHa He TOJbKO KaTa/MH3upyeT peaKlHIO THAPOJIH-
3a, HO cnocoBHa H K peaklHH CHHTE3a o-IVIIOKO3HAOB H3 @-TJI0-
KO3H H COOTBETCTBYIOIIErO CIHPTA.

o-Tanakrosnnasa (3.2.1.22) — cucremMardgecKoe HasBaHHe —
u-D-ranaxrosml—ra.’lamomnponasa, crapoe HaspaWHe — MeaHbna-
3a. Tlpn peficTBHH @-TAJAKTO3HNASH ™ Ha pa(HHO3Y NPOHCXOJHT
pacnienyieHHe CBSI3H MeXAY OCTAaTKOM «-TaJAKTOMHPAHO3H H OcC-
TAaTKOM TIMIOKONHDaHO3H. B pesynsrate u3s paduuosH 06pasynorcs
«-TaJaKTONHpaHO3a H caxaposa. a-I‘aJIaxToan.u.aaa COLEPIKHUTCS B
OBHHX [POXKAX H rPpuGHOM conoje — depMeHTHOM Npemaparte
u3 naecHesoro rpuSa Aspergillus oryzae.

p-Opykrodypanosunasa (3.2.1.26) — cucreMartnueckoe HasBa-
une — B-D-dpyrrodypanosnn-¢ppykrorunponasa, crapHe Hasea-
Hust — caxapasa, HHBepTasa. DepMeHT KaTaJM3HPYeT paclieme-
HHe caXapo3H Ha IVIOKO3y H ¢pykTosy. B To BpeMs Kak @-TJIIOKO-
8HJa3a rUAPOJH3YeT Caxaposy y @-THAIOKO3UAHOIO  YIVIEPOAHOro
aToMa OcTaTKa IVIIOKO3H, B-HpYKTODypaHO3uAasa pasphiBaer CBA3b
Y B-TVIOKO3HAHOTO YTJIGPOJHOTO ATOMA OCTATKA (PPYKTOSEL:

CH,0H
AT H  HOH,¢ L ~ON_
OH H H HO
HO 0 {CHOH

H OH/ \ OH H
Aedcrbue MBedcrbue

©¢~2ioKa3uda3sl B-dpyxrogypanosudess
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B ofenx cilyiasx HOAYHECTCH OARH M TOT e PeSyNBPAT: LBO-
GonHue TI0KO3a B pPyKTOsa. Y TpHcaxapuia padHHOSH HMEercs
Takas jXe ¢BA3b MeXJYy OCTATEOM IJIIOKO3H H OCTATKOM d)pyKTOBH,‘
Kaxk u B caxapose. [Tostomy f-$pyxropypaHosuiasa THAPONHIYET
Takxe padanosy. Ilpu s1oM H3 padEHOIH ToAyyaercd MeJeKynia
$PYKTOSH H MOJEKysa Jucaxapuia MeMROHOSH (M3 OCTATKOB, IVIO-
KOSHl H rajJaxtosu}. §-dpykrodypaHosHmasa cOAEPXHTCS B BEHIC-
MIHX pacTeHHsiX, MHKPOOPraHH3MaxX H B MHIEBAPHTEJbHHX COKax
XUBOTHEX. OCOBEHHO aKTHBEH 3TOT q)epMeH’l‘ B ApOXIKaX, H3 KO-
TOPEIX €ro 0BLYHO NOMYyYalT B BHAE OYHHICHHBIX NpenapaTos.

Auuaasel — bepMeHTH, NoA AeHCTBHEM KOTOPHX NHPOHCXOAHT
THAPOJH3 KpaxmaJnia c oﬁpasosaﬂnem JEKCTPAHOB H MAaJbTO3Bl.
Awmunasn THAPOJUIYIOT HeH3MeHeHHHe KpaxMaJbHhE 3€pHa )23
KpaxMasbHHR Kieficrep. THAPOMMS HeHsMEHEHHHX KpaxMajbHHX
TpaHyJ2 CONpOBOXAaerca oﬁpaaosarmeu MaJbTO3H H NOCTENEHHBIM
H3MeHenneM (GOPMH KpaXMalbHHX sepeH — OHH Kak OH pasmpena-
101cH (PePMEHTOM ¥ TEPAIOT CBOH TePBOHAYAJLHMWE OUEPTAHHA.
CKOPOCTB paclienjieHHsi aMuJaa3saMH KpaxmaJsa H3 3epHa pasHHX
KyJAbTYp H COPTOB MJIH M3 DasHEIX HacTeli 0IHOrO H TOTO Xe pac-
TeHHf HeOJHHAKOBa. Bra pasanpuHag noaaTARBOCTh Kpaxmaia
ReACTBHIO aMHIa3H NOJNYYH/IA HasBaHHe 4TAKYEMOCTH Kpaxmala.
Takum 06pasoM, cKOPOCTh PACIIENJCHHs KpPaxMaja aMuiasofl sa-
BH‘CHT He TOJILKO OT KOJHYECTBA H AKTHBHOCTH tbepueﬂ’ra, HO Tak-
e OT aTaKyeMOCTH cy6cTparta.

ATEKYGMOCTE KpaxMmaJja BOspacTaeT ¢ yMEeHbHICHHEM pasMepoB
KPaxMalbHEIX 3€PeH, T. €. ¢ YBeJHUeHHeM HX OTHOCHTEMBHOH mo-
BepXHOCTH. OHna PEe3KO BO3pacTaeT TakKXKe NPH MEXAaHHYECKOM hHa-
PYWeHHH CTPYKTYPh KPAXMaJbHbIX 3ePeH NPH HX IJHTEJbHOM Ie-
peTHpPaHHH B CTYNKe HJIH NPH NOMOJIe 3epHA HA MYKOMOJBHOM 3a-
BOJe. }Ieﬁc’rsne 4MHJ/a3b Ha HeH3MeHeHHHe HJIH MeXaHHUeCKH TiOB-
peXJAeHHBe KpaxMajduHble 3epHA 3HAUYUTEJbHO caabee mo cpasse-
HHIO ¢ HX feHcTBHeM Ha OKJedcTepeHHHH xpaxuan. Ilo sfoi mpu-
YHH¢ BO MHOTHX OTpac/ax THINEBOR TNPOMBIILJIEHKEOCTH 0¢pen oca-
XapHBaHWEM KPAXMaJja COJOROM (HCTOMHHK aKTHBHOK aMuzassl)
MyKy HAM KapTodesb NpeiBapUTENbHO 3aBapHBAIOT ropsuelt Bo-
nof.

PazsnuanoT TPH aMHJasH: @-aMurasa, p»ﬂMHJ[ﬂSa H TJIOKO-
aMmusasa.

a-Amunaza (3.2.1.1) — cucremarnueckoe Hassanue 1,4-g-D-
TAIOKaH-TTIOKaHOTHAPO/Ia3a, CTaphie HA3BAKHS — AHACTA3d, NTHAMHH,
TJBKOrenasa, AeKCTPHHOTeHaMmBaasa. w-AMuiasa COAEPIKATCA B
CJIOHe, MHIOeBapHTEJbHOM COKe non)Kelezm'-moﬁ JKeJsie3H, B MJec-
HeBHX TIpubax, B NpOpOCIIeM 3epHe INMUEHHIH, PXKH, SuUMEHS.

XapaKTepHOi 0COGEHHOCTBIO BCeX o-aMUIa3 SIRJSETCH HaJuduHe
B HHX N0 Kpaﬁﬂeﬁ Mepe 0AHOTO MOJs NMPOYHO CBA3aHHOFO KaJbLus
Ha oauH MoJb ¢depMenta. O6paboTEa epMeHTA STHICHAUAMHH-
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Amunesz
54% sudporust R

Amunoncrmun

Pre. 26. Cxema feficteust [-aMBNa3H Ha AMHJIOSY H AMRJONEKTHH

TETPAAlETATOM, CBASHBAIOLUNM Ka/JbIWi, €ro WHaKTHBHpYeT. Poib
KaJpliisd 3aK/ho7aeTcss B TOM, 4TO OH c’raﬁmmsnpye'r BTOPHYHYIO
¥ TPETHYHYIO CTPYKTYDY MOJEKyJH o-aMHJIas3H, ofeclieuMBas Ta-
KHM oﬁpaaoM €€ KaTaJHUTHYECKYI0 AaKTHBHOCTb H IpefoXpaHaf
GhepMeHT OT AeHCTBHA MPOTEOMUTHIECKHX (HEPMEHTOB.

ATaKyeMOCTb KpaxmaJaa a-aMHJa30f CBA3aHa € KOJHYECTBOM
B rpadyJie KpaxMana aMHJIO3H: KPYNHHE BHCOKOAMHJIO3HHE Tpa-
HYJIH C GoJblIef JTErKOCTEIO aTakyloTcs @-aMHA230M.

BuisiBieHa BO3MOXKHOCTH Hapspy ¢ axTHBalHel 3HMOreHHOR
aMHJIa3kl ee HOBOOGDPA30BAHHS B Npopacraiommen 3sepHe. IlpH no-
BHIIEHHOH BJIAXXHOCTH aTMocdepH HaGiiojaeTcss YCHJAeHHe CHHTe-
33 @-aMHJa3H B CO3peBaiOlleM 3epHe, UTO NPHBOJUT K yXYAIIEHHIO
XJIEGQHEKHPHHX JOCTOMHCTB 3epHa.

g-Ammraza (3.2.1.2) — cucremarnueckoe Haspawme 1,4-a-D-
IJI0KaH MaJpTOTHApagasza, CTapble Ha3BaHHs -— AHAcTasa, caxa-
poreHamuJiaza, rIMKOreHasa. §-AMHJa3a HaxXOAHTCH B 3epHE NIe-
HHLOH, DXKH, TUMeHf, B COeBblx 606ax. O6a QepMeHTa cyInecTBeH-
HO pasJgYaloTcst [0 Xapakrepy IIEﬁCTBHﬂ Ha aMHJ03y H aMHJO-
NEeKTHH Kpaxmaja.

§-AMua3a paculenasieT aMHJIOSy HalleJo, Npespaimas ee Ha
100% » MasneTosy (pHe. 26). AMHAONEKTHH B-aMH/a3a THAPOIH-
3yer Ha MaXbTO3y H [AEKCTPHHH, Jalollie KOpHYHEBO-KpacHoe
okpauidBanue ¢ #ogom. C o6pasosaHHeM MaJbTO3HW f-aMHMa3a
pacuensser Julb CBOGOAHHE KOHIB TIJIOKO3HHIX HENOUEK. Ee
neﬁc’rsne npexpalndercs, KOria NPOHCXOAAT Pa3BeTBJACHHS B MO-
JIeKyJie aMHUJONCKTHH& (ﬂ-ﬁMﬂJIBSa pacniensiger aMHJONEKTHH ¢
ofpasosanneM MalibTO3W JulIL Ha 54%). IlekcrpuHul, o6pasoBas-
mHecs NpH ACACTBAM P-aMHJIA3H Ha aMHJIONEKTHH, THIAPOJHSYIOTCS
@-aMHJa30# ¢ 06pasoBaHHEM AEKCTPHHOB C MeHblUeH MOJEKyJap-
Holi Maccofl, He LAOINHX OKPANTHBaHHIA ¢ HOAOM.

Hpﬂ MOCACAYIOINEM, JJIMTCAbBHOM BO3AEHCTBHA o-aMHJ4aSH Ha
Kpaxman okojo 85% ero mpempamaercs B Maabrosy. Ilpw aeficr~
BHR B-aMHJIa3H Ha KPaxMal o6pasyloTcA IJABHBIM 06pasom Masbe
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T03a H HeSOJBIIOE KOJHYECTBO BHCOKOMOJIEKYMAPHHX ACKCTPHHOB.
TIpu ZeficTBHH Ha KpaxMal c-aMHNA3H o5pasyioTcA TJaBHHM 06-
pa3oM JReKCTPHHH MeHblled MOJGKYJNAPHOK MacCH H HesHauH-
TEJAbHOE KOJHIECTBO MAaJbTO3H. Hu @-, HH B-RMHHBQH B OTAEJNBHO+
CTH He MOryT MOJHOCTBIO I'HAPOJAU3OBATD KpaxMaJj HJIH IHKOreH
¢ o6pasoBaHHeM MATBTOSH.

pa OJIHOBPEMEHHOM )leﬁCTBHH ofenx aMHJIA3 Kpaxmal THApPO-
amsyetcs Ha 95%.

a- H P-AMHIA3H DassMualoTCAd CBOMM OTHomeHneM k pH—
B-amHAasa moXeT paboraTe mpm GoJsiee KHC/IOH cpene (ONTHMAJNb-
Hul pH 4,8), em a-amuiasa (pH 5.6...6,3). Bmecre ¢ Tem, B-amu-
nasa Gosee TepMondaGuabHa (onTHMajpHas ¢=>51°C), a a-ammma-
3a BHIepXHBaeT GoJlee BHICOKYIO TeMIepaTypy (ONTHMAJBHAs
t=65°C).

OKEBHBBGTCSK, 9TO pasHble a-aMHJAashl pas.vm'-ralo'rcs{ no cBoei
TepMoJtabuibHOCTH. Hanbosee GHCTPO NpH HarpeBaHHH paspylIaeT-
¢l TpHGHaA o-aMHuIasa. Ha BTOPOM MecTe CTOHT 3epHOBas G-aMH-
aasa ((pepMeHT H3 npopocllero 3epHa HAE codoia). HauGonee
YCTORYMBA K HATDERAHHIO GaKTepHANbHAA o-aMHJIAIA.

CeMeHa pacTeHH PA3/HUAIOTCS IO CONEPKAHAI0 B HHX. o- H
p-aMuaashi. B HenpopociHX CemeHAX MUICHHUH M SUMEHS COAep-
JKHTC TOMbKO B-aMuiasa; o-amuiasa ofpasyercs IpH npopacra-
HHH.
Bo pXu DOpHCYTCTBYIOT o06a ¢epMenTa —a- ¥ §-aMAzag,
NpH NPOPACTAHHH KOJHUYECTRO H AKTHBHOCThL @-aMHJashl Pesko
Bospacraer. B coesbix 606ax, B HENpPOPOCIIHX H NPOPOCIIHX BCTpe-
9aeTcH TOJBKO B-aMHidasa. B mempopocmux ceMeHax copro mmeer-
Cs1 TIdBHBIM 06p830M o-aMHJMasa.

Kax m apyrue ¢epMeHTH, aMHJAa3H MOTYT HAXOAHTLCS B KJeT-
Ke B cBSI3aHHOM ¢ GeJKaMu BHAE, H TOTIa OHH JAWLIAIOTCA THAPO-
JIUTHYECKOR akTHBHOCTH, CBASHBAHHE aMHIa3 ¢ OeJlKaMu Hrpaer
GOJBIUYI0 PONL B PETYJIHPOBAHHHM HX AEHCTBES B NMpOpacTaiomenm
H CO3peBalouleM 3EpHe.

Dk30-1,4-0-TMOKO3UAA3A, €e dalle HASHBAIOT IJIOKOAMHAA30#
{8.2.1.3), uMeer cHcTeMaTHYeckoe Hasparue 1,4-q-D-rawKad rio-
xoraaponasa. THapoaHsyer KpaxMan ¢ OGpasOBaHHeM TpeHMYIle-
CTBEHRO FJOKO3H H HeGOJBIIOro Kosmdectsa AekcrpHHOB. IMpena-
paTH FJIOKOAMHJasH NOJYHaloT W3 WJecHeBHX rpu6os. C  mo-
MOIIBIO STOTO (pepMeHTa NMOJAYYAlOT INIOKO3HYIO MAaTOKY H KpHCTak:-
JIHYECKYIO TJIOKO3Y.

®epMenTH Tpynnn amunas (3.5) —ypeasa A rmoTaMHHasa.
VYpeasa (3.5.1.5) comepxurcs B pPACTEHHAX, IJECHEBHX Ipubax M
HeKoTOpHX Gaxrepusix. OcoGeBHo GonbliHe KOJAMYECTBA ypeasn
COEpXaTca B CeMeHaXx COM H KaHaBaauH (poz H3 ceMeficTBa 6o-
GOBHX), H3 KOTOPHX e MOJy4aioT B KPHCTAJIHYECKOM BHEE. Ak-
THBHYI0 ypeasy CONEPXKAT TAKXKe GaKTeDHH, Pasjaraiouige Mode-
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skagenmur J. H: Hpsiaunpukos, KOTOPHSA < BPOCTABHACK : H. & KUK
Guoxumuk. MM BHIONHEHH CTaBliHe KJACCHYECKHMH paboTH. mO
a30THCTOMY THTAHMIO H XAMHBMY HpeBpallenns Geakos B pﬁem-
TeJIbHOM OpPTaHH3Me. ,

TlepsuMu COBETCKHMH HCCTENIOBATENAMH 1O GHOXHMEH pacte-
HEH H TeXHHUecKol OmoxmMuE OGOunn akajiemukn A. H. Bax u
A. M. Onapun, ocHopapirne B 1935.r. 8 Mockee HucTuryT GHOXH-
mmn_ Axagemun Hayk CCCP, HOCimRE B Hacrodllee BPeMsl HMA
A. H. Baxa H.npespaTHBIUHACS B MERTP HayYHO-HCCACZOBATENLCKHX
pabor no Omoxummn. Ma ofmHpHOro Kpyra BONPOCOB, Haj KOTO<
PHIMH pado'ra.rm 3TH y4YeHHe, HeOGXOAHMO BHLEAHTL HCCACAOBAHHSA
10 (epMenTaM, 3HAUHTENLHO PACUTUPHBHIHM NPECTABEHHS O 6HO-
XHMHYECKHX Npolleccax B 3e¢pHe H HPH NPOHIBOACTBE Xxyeba.

B nauane 40-x rofoB axafemux B. A: DHrenprapiT BHeC 3aMe-
"aTeNBHEL! BXJNAaf B MHPOBYIO HAayKy, OTKPHB AHXaTeJbHOE (oc-
(OpUINpOBaHHEe — OCHOBY ~ GnosHepreTHkd. CoBeTCKHE  yueHHIR
B. A. Besnttep B psAI APYrHX YYEHHIX YCTAHOBHJIH, 4YTO SHEPTHA,
OCBDGO)KABIOLEGS{CK TNpH OKHMCAHTeJbHHX [Iponeccax AHXaHHA, ‘TpaH-
chopMHpyercst (3amacaercda) B BHCOKOSHepreTHUeckHX GocdaTHHX
cpa3ax aneHosurTpudochopEon xueaore (ATP). Dueprua srux
docdarHux cBEsell NPUBOAHT B JHCTBHE MEXaHH3M BCErO PasHo-
0o0pasns GHONOrHYecKHX (DYHKIHE.

Tlpogeccop JIeHABrPafcKOro HHCTHTYTA  DACTEHHEBOACTBA
H. H: HBaros eemionHus 60abllyo paGory HO GHOXHMHYeCKOH Xa-
PAKTEpHCTHKe BaXXHeHINHX BHAOB H COPTOB KYJbTYPHHX PacTeHHI.
Tpoceccop Mockosckoro ynusepcurera A. P. Kusene Heciefopan
(PepMEHTH 3¢PHA, CBH3b BJAXKHOCTH 3¢PHA H 3EPHOBOK MacCH ¢ Gu-
3HOJIOTHYECKHMHE H GHOXHMHYECKHMH mnpoueccaMu. COTPYAHHK
JleHHHrpaAcKOro HHCTHTYTa pacreHHeBoAcTBa K. M. Uunro-Umsrac
COCTABHA TEPBYI0 CBOJKY MYKOMOJBHHIX M XJeSOMeKapHHX 0CO-
Gennocrell cOPTOB coBeTcKo# miuenumbt 8 1922 m 1931 rr. PaGotor
urena AMH CCCP B. H. 36apckoro noxasany posibs GeskoB B IH-
TaHHH YeJ0BE€Ka H HEOGXOEHMOCT]: H3YYeHHS aMHHOKHCAOTHOTO
cOCTaBa BCEr0 KOMIAeKca GesKom Aji XapaKTePHCTHEH 6HOMOTH-
HeCKOA MEeHHOCTH WHUICBEIX NPOLYKTOB.

BaxuHfi BK7aX B pa3BHTHe GHOXHMHH 3€DHA BHeCHH mpodecco-
pa B. JI. Kperosuy, H. IT. Kosemana, H. U, Cocenos, H. B. Pomen-
cknit, A, B. Baarosemenckufl, H. U, ITpockypskos, M. Y. Kuaruan-
gen, JI. 1. Ayspman, A. B. Bakap, E. JI. Kasakos, B. ®. l'oneHkos,
B. T. lllep6axos & ap.

B nagane 80-x rofoBR HaLlero CTOJETHSi B HayYHHH 0GHXOH BO-
W10 HOBOE MNOHATHE — GHOTEXHOJXOFHS. DTO TPRKMALHOE HCHOMB-
30BaHHe GHONOrHYECKHX arcHTOB H TNpoLeccOB B MPOMBIIJIEHHOCTH,
CRNBCKOM Xo3slficTee W MemuuuHe, Takum o6pasoM, KOrza rosopaT
© GHOTEXHOJOTHH B H3TOTOBICHHH KaKHX-THGO NPOAYKTOB H Be-
1ECTB, HMEIOT B BHAY NpPHMEHEHHEe METOAOB H NPOLECCOB, 3AHMCT-
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BEHY IpH DPasJOXKeHHH Hanosa. HDH 3TOM MOYeBHHA pacmennsl}
ercsi Ha aMMHAK M JHOKCH] yIiepoaa:

CO{NHg)z+Hz0=COz+2NH,.

Tmoramutasa (3.5.1.2) kaTaJusupyer THADOMH3 TJIOTAMHHA €
oﬁpasoBaHneM rJI0TaMHHOBOR KHCJAOTH H aMMHaKa:

HaNCO—CH;—CHy~CHNH—COOH+HOH —
— NH;+HOOC—CH;—CHy~CHNHe—COOH.

DepMeHTH 4eTBEPTOro Kaacca — amasel. Hexotopwe H3 Hux
KaTaJHSHDYIOT OTIeNJIeHHe BOAE, APYTHe — OTIIENJieHHe AHOKCH-
Aa yraepofa uin ammuaka. s ¢epmentop storo kaacca pac-
CMOTPHM THpPYBATIEKapPGOKCHIA3y H JIM3HHAEKapGOKCHIA3Y.

Tinpysarnekap6oxcuanasa (4.4.1.1) — depuent, conepxamuptcs
B pacTeHHsX H MHKPOOPTaHH3MAaX H PACHENJAXMEAN NHPOBHHOT-
pajHyio KHCJIOTY Ha yKcycHEA adbzerni B COs:

B0
CHyCOCH mupyBaTAeKap)

Kcumasa

o
— CHaCfH +C0y

AKTHBHas Tpynma HHPYBATAEKaPGOKCHIA3H COCTOHT H3 BHTA-
MmEHAa B; (THaMuHa), coelMHeHHOro ¢ ABYMsi ocTatKaMu ¢ocdop-
HOH KucJOTH. (DepMEHTATHBHOMY JeKapOOKCHJHPOBAHHMIO MOTYT
TaKKe NOIABEePraThcs AMHHOKHCIOTH, B pesyabrate Hapany ¢ CO.
ofpasyercsl COOTBETCTBYIOULHH aMHH WAH aMHHOKHCJOTa. Tak mpH
JekapGOKCHJINPOBAHAN JH3HHa NoA HReficTBHEM JIH3HHAEKapGOKCH-
anasH (4.1.1.8) ofpasyercs meHTaMeTHJCHIHaMHH (KaZaBepuR):

NHz

((l:'ﬂ ) e
2)s

| —-~CO, CH.
CH—NH, 2+ (1 e

| CH, NH3
cooH

Jnaun Kagpasepun

@epMenTHl MATOTO Kaacca — uaomepasu. KaramusupyioT nso-
MepH3alHIo OpraHHuecKHX coeXuHeHul. Hekorophle 3 ux mpm-
HHMAIOT y4acTue B 6PO)KEHHH TeCcTa.

depMeHT TpHO3OMOCHaT-H3oMepasa (5.3.1.1)  xatammsEpyer
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’

YpeBpanieHHe NPOMEXYTOTHHX TpOAYEToB Gpoxerns 3-tocdo-
TJIHIEPHHOBOTO aJbAernaa ¥ pocoaroKcHaLeTORA:

cH,0@) CH 0"
| u3oMepasa
.CHOH (o]

|
HO CH;OH

3-gocdornu~ tochoanoken—
1LePUMHOBBIE aneTon
anbAeru,

depMmeHT IMOK03odochar-HIOMEpasa, HIH  OKCHH3OMepasa
(5.3.1.9) katanmsHpyer o6paTHMOe B3aHMHOe NpeBpallleHHe IJ0-
KonHpaHoso-6-pocpara H Ppykrodypanoso-6-pocdara:

®och,

o CH0H
TMOKO30goChaT-
————— H HO
- HM30Mepaza H OH
. OH H
TIoKONMpaHo3a - PpykToQypanosa -
~6-gpochar —-6-gocgaTt

TakuM o6pasoM, TraokosodocaT-H3OMepasa KaraJusupyer
B3aMMHOe npeBpalienne GoCHOPHHX 2pHPOB IJIOKOSH H (PPYKTOSH.
B BHCIIHX PACTeHHAX STH B3AHMHHE TpeBPalleHHs TJIOKOSH H
$PYKTO3H NMPOHCXOZAT ¢ UPEIBHYAKHON JIETKOCTBIO.

PepMeNTH MECTOTO Kiacca — jaurass. B aTor Kmace sxoasaT
(epMeHTH: IIOTAMHHCHHTETa3a, aclaparHHCHHTETasa, IJIOTATH-
OHCHHATETa3a, MHPYBATKAPGOKCHAA3A.

TmoramuicuHTerasa (6.3.1.2) Karamusupyer peakumio CHATE3a
PAOTAMHEZ H3 TIOTAMHHOBON KHCJIOTH H aMMHaKa:
ATP4-rmotamutioBas kucaora-+NHg—-

—+AJIP+H;PO4+ ramoraMus

AcnaparuHcrHTerasa (6.3.1.1) karalMsHpyeT aHAJIOTHYHYIO pe-
aKIMIO CHHTE33 acnaparHHa.

TmoratroHcuHTeTasa (6.3.2.3). CHHTesHpyeT DNpE yuacTHH
ATP cHHETe3 BOCCTAHOBJEHHOTO TJIOTATHOHA H3 4-TJIIOTAMHJLHCTE-
®WHa H TJHIHA:

ATP+ {-TJIOTAMHAIACTEHH + FIHIHE =
= AP+ H3PO,+Boccranosnennsli raorataor (I'—SH).
KapGokcnaase — (epMeHTH, KoTophle npH ydacTur ATP karain-
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SHPYIOT NpHCOS/MHEHHE NHOKCHAA YIVIEDOAR XK' DASNEUHHM OPIH-
HUUECKHM RKMCAOTAM, T.¢. YAJHHeHHe YIWiePOAHOR UETOUKH,
. Tak, nepysarkapGokcuiasa (6.4.1.1) cuHTesupyer peaKmH©O
CHHTE32 IaBEJEBOYKCYCHON KHCIOTH H3 NHPOBHHOTPAAHOA KHCJO-
TH: H0-+ATP--nuposrHorpaasas ruciora+CO,=AJIP4
+H;PO;+masesesoykcychas kuciora. KapGokcH/1ask, KaTasmsH-
pywomue npacoegusenne COj, coxepkaT B KauecTBe NPOCTETHIE-
CKO#l I'PYNIH GHOTHH.

Kosrpoasnsie sonpocs.. 1. Hro Takoe depmentn? 2. KaroBo snadenme dep-
MeHTOB /U JHBHX OPraHUSMOB B B PasfHYAMX OTPacAX HaPOJHOrO xosfficTBa?
3. Kakos MexaHusm JefictBus oepMentos? 4. Ilpm KakuX YCNOBHAX NeflcTBYOT
depmenTu? 5. KakoBa knaccudukauus @ HoMeHKAaTypa gepmentoB? 6. Kak ma-
MEpsIOT AKTHBHOCTh (epmentoB? 7. Kakne peakuun B 3epEe KaTaausnpyior dep-
MeHTH 9epHAa MOHO()eHO/IMOHODKCHIERa3a (THPO3HHA3a), KATala’sa # JHIOKCHTe-
Hasa? 8. l{auoe TIPaKTHYECKOE SHAUCHHE MMEKT 9TR (ePMEHTH! Ipd XDaHEHHE H ne-
pepaborke 3epHa’ 9. UTo Takoe QepMeATH TpaHC(RPa3H, KAKOBO HX 3HAUEHHE
B HPORECcax, NPOMCXOAAHX B 3epHe? 10, KakoBo Smauenue mpoTeas Anf Xae6o-
neuerrs? (1. Kakue cymecTsylor npoTeas, KaKOB XapakTep AeHCTBHS pa3iHd-
HHx npoteas? 12. Kaxos xapakrep Aeficreus Tpuaumarannepon-amuazu? 13, Kak
XapaxTepuayercs AeHCTBHE G-TIOKo3MAasH u B-(pykropypaosniass? 14, Kaxo-
BH 0COOCHHOCTH ASHCTBHA G-aMuAasH, §-aMiiasbl W raokoaMaiass? 15. Uro Ta-
Koe MHpPYBATAEKAPGOKCANasa, KAKOB Xapakyep ee jeficTeud?
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57‘ twasa - :

YINEBOAL!

§ 1. O6wan knaccupuraymun

y]'.'leBO}.lH COCTABJISIOT I'1aBHYIO Maccy 3epHa H CeMSH — NpH-
MEpPHO fiBe TPeTH. DT0 OCHOBHON NHTATE/JBHBHIA ¥ ONOPHHWA MATepH-
aJ1 PACTHTEeNbHBIX KJETOK M TKaHe#l. Beauka ux PoOJb B NHUTAHHH
4e/I0BeKa, OHH ~— OCHOBHAasl 94CTh KOopMOB CeNHCKOX03AHCTEeHHBIX
XKHBOTHBIX. MHOFHe VrAeBOJH HAaxOAAT IIHMPOKOe TeXHHYeCcKoe
IpHMEHeHHe. 3HaueHue YraA€BOAOB AJI XHUBBIX OPraHH3MOB B TOM,
4TO OHH TPEACTaBisiOT cOGOf SHepreTHUeCcKHH MaTepHAJ — IJdB-
HEIE HCTOUHHK KaJopufi. Caxapa — oCHOBHOH CyGcTpar GpOXeHHA
H JBIXaHHS, Bee YrAeBOAW pasfensioT Ha JABe TPYNNB: MOHO3HI,
HJAH MOHOCAXapHAH, ¥ NOJHO3H, HIH NOJHCAXAPHAB, COCTOALIHE
H3 OCTaTKOB MOJIEKYJ MOHOCAX2PHAOB. BaxuefRune YIJAEBOXH,
BCTpeYalollHecs] B 3epHe, NpelcTaBJeHE Ha cneﬂy!omeﬂ cxeme:

YraieBogbt
Mouocaxapu el Nomrcaxapuusi
(mpocrste caxapa) {cpomnsie gznedods)
TIeHTO3bl  TEKCO3b noRucaxapds 1-20  nonucaxapusl 2-20
G505 CoHpOg nopaOKa (CRoHbIe  NopAdKa (nomio3sl)

Caxapa, ORUZOCTXAPUTL)
apabuHo3a, TMoK03a (Jeserpuse,
Hoiosa, ,""”pam”;?;m”" MCAXAPHTBL  Kpaxram, IEHTOAANDI,
PiRosa  qbykroan (TeIEs  CrpHpOr TIMKOT€H, KNETHATKA,
aey o L‘IIXII[I) caxapo3a,Manb-  TeMMLLeNII0JIO3bI,
TO3a;  CnM3M, neByJe3aHe!
Tphucaxapuapl
15Hy 016
Pagunoza

§ 2. Mouocaxapuasl

Monocaxapa/isl (NEHTO3H H TeKCO3H) JIETKO PACTBOPHMHL B BO-
Ae, TpylHee B CUHPTE, HEpACTBOPHMH B shupe. MHOrHe n3 HHX
umeloT ciaikufi BRyc. [Ipu HarpesaHHH o6yrausalorcs. OHH HefiT-
panabHBl, HO ABJSIOTCH CHJbHBEIMH BOCCTAaHOBHTEJISIMH. Oca}xnalo'r
cepe6po H3 aMMHAHHOTO DAacTBOPA A30THO-KHCJAOTHOrO cepefpa M
3aKHCh MeAd H3 q)e.'lllel"OBOﬁ KUJAKOCTH. HOCJ!EILH;U{ peakuus Je-
JKHT B OCHOBE MeToAa Bep'rpal-xa, NPR MOMOIOY KOTOPOTrQ HO KOJH-

188




image140.png
qec‘rn}‘, Banabmefk sakucy mexu (CusO) onpesensiorT copepmanue
BOCCTaNaBJHBAIOTIHX (PEAYLHPYOINHX) Caxapos,

Menrosw. K Hum OTHOCATCA apaGHHO3a, KCHA03a H pHEOSA.
Apa6uHoza K KCHZ0Sa 06PasyioT PAX CJOKHHX HONACAXAPHAOB —
NIEHTOIAHOR, KOTOPHE BXOAAT B COCT4B KJETOUHHX CTeHOK. Oco-
GeHHO MX MHOTO B CEMEHHHX H IJIOZOBHIX OGO/IOYKAX.

-nH, 0
7C5Hiy 05 ———> (C3Hy O)n
TEHTO3B! NEHTO3aHH

Kpome apaGuHOSH H KCHJIO3EI, B COCTAB NEHTO33aHOB BXOAAT H
npyrue meHTos. Ilenrosam cBoHCTBeHHA XapaKTepHast ofmas pe-
aKI|s — [PH HATPEeBaHHH ¢ yMepeHHO pa3faBiaeHHOH cOAHOK WM
CepHOfl KHMCJIOTOW OHH, TIOTEPSIB TPH MOJEKYJH BOAB, 0GpasyloT
NATHY/MEHHOe KOJBIO JETyYero IeTepOmHK/AMTECKOTO  a/ibAErHAa
bypdypona:

)
C—CH
Z3H0 7N
—  HC| C—C—H
CiHiOg \0 v ﬁ

B MmaJjHX KOHHEHTpaumsx ¢GypQypon obiajaeT MpHATHHM 3a-
TIAXOM CBEXero pxkaHoro xje6a. OH BXOONT B COcTas BelNECTB,
onpeAensIOMAX apoMar xJjebGa. Pypdypon ¢ coasHoli KueaoTofi H
aHWJIHHOM JaeT HHTEHCHBHOE KPAacHOe OKpAINHBaHKMe, 9TO HCIOJb-
3yI0T A/ Ka9ecTBeHHOrO W KOJHUYECTBEHHOTO ONpele/leHHs IeHTO3.

L-ApaGunosa cymecTsyeT B IBYX BHAZX:

CH

H
|
H—C—OH OH ']5—0\1?
(e H
HO—C—H Ry
HO—-(IZ——H H M. |

CHOH g g

B-rmpasosuas dopma

IIpeobnagaer nMRJMHYECKAs NOJYaleTaAbHAA HJIM OKHCNEHRAH
dopma. B pacTBopax Ha HENHKJHYECKYIO (OPMY IPHXOHTCH IpPH-
mepio 1%. L-ApabuHosa mmMpoko pacnpoctpaHeHa B pacTeHHSX,
BXORUT B COCTaB MEHTO3aHOB, IEMHIENJIIOJNOS, TIEKTHHOBHX H ApY-
THX BEINECTB, KOTOPWX MHOFO B OTPYOfX,” COJOME, [IOYATKAX KY-
Kypyan. B HeGonplinx KoJHuecTBaxX L-apaGuHo3a MOXer GHTb B
cpoGoxHoM Brie. B sepue pxu copepxurea 1,0...15% csoGon-
Ho#t apaGuHOsH. [ poxKaMH He c6PAKHBACTCH. '
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D-Kcnogn BeTpEvaeTCs. Takke B ABYX (opmax!

?Ho ‘I‘-l
H—C—OH H L~—0( H
/ i

HO—C—H C.

1 INPH
H—C—OH oN_l
CH,OH 8
Ot-nmpanosHas dopua -

D-Keunosy HasHBalOT HHOTZA APeBecHHM CaxapoM.

CofepaHe TEHTO3AHOB PA3NHUHO M COCTABJAAET: B HelOM
mueHndHOM 3epHe (% cyxoro BelllectBa) — 8,1, sHpocmepme —
2,72, sapoxuuue — 9,74, o6osoukax ¥ aneRpoHOBOM cJioe — 36,65.
ﬂpo)mxamﬂ HEeHTO3aHE He CGP&)KHB&IOTCSK, OpraHusMOM YeNOBeKa
He yCBaWBAKOTCH.

Tlentosann paspensior Ha Bomopactsopumuie (PIT) u Hepac-
TeopuMue (HPII), Ho pacTROpsmomuecs B BOAHBIX PAacTBOpax Lie-
Jouei.

B cocras 3HIOCHEpMA 3epHA MUICHHLH H DXKH BXOZHT apada-
HOKCHJaH — OJJHH H3 HauGonee pacnopocTpaneHHHX [eHTO3aHOB.
dH3HUecKHe CBOHCTBA NEHTO3aHOB OGYCJOBJEHE BEICOKONOJHMED-
HHIM XapaKTepoM MOJeKYJl, NPHCYTCTBHEM B HHX GOJBINOTO HHCIZ
THAPOKCHJIBHEIX TPYNIHPOROK.

BOHOPSCTBOPHMHG NEHTO3aHBE OKA3HBAOT $OJbIHOe BJHAHHE
Ha KayeCTBO MYKH H TE€CTa BCJENCTBHE CHJBHO BHPAaXeHHHX XKOJ-
JOHAHEIX CBOﬂCTB, ¢HOCOBHOCTH K re.ueoﬁpasosaﬂmo H NOBbIIIeH-
HOKR cnmoco6BocTH K rumpartanud. Baxuyio poss B TectooGpasosa-
HHHM HrPaloT BOJOPaCTROPHMEIE NEHTO3aHH 3epHa PXH (CJH3H).

D-PuGosa BXOJAHT B COCTAE MHOTHX OGHOJNOTHYECKH BaXHEIX Be-
IMeCTB — PHOOHYK/IGHHOBHX KHCJOT, HeKOTOPHX KOQEPMEHTOB.

Ocobenno Bamua ¢ypaHosHas ¢opma NpOHsBROAHOTC pHEO-
3b — D-2-nesokcupuboaa.

e

CH,  HOH, oL H
: 4 AN

H—C—OH
N
H~C--OH H —? OH
CHy0H OH H
D-2-pesoxcupubosa

Ona BXOXHT B COCTAB E30KCAPHOOHYKIEHHOBON KHCAOTH,
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Texcasw, K mauGofiee samuuiit. rexcosay ‘orrecar hiiokody a
dpyrroay. Kakaas us Hux cymecTByeT B ABYX (oOpMax — HEUHK-
nA9ecRON W MUKJIAYeCKOA (B pacTBope npeoGnamaer):

H
o CH,OH (|:H 20
H—C—OH (I: o (|:=o CHyOH "
H I |
HO—C—H (I: s N\ HO—C—H / \?
n—c—on N\ Y /1 wHe—c—on I\ / ]
OH Commm (Y OH | F G CHpOH
HB—C—OH ] [ H~—C—0OH
H OH I on
CH,OH CHOH oy v

D{+)=rmoxoaa L-D-rmoxomuparosa D(-)}-ppykrosa  gypandsa

Crenyer antats o-D-TAIOKODHPAHO3A.

Moﬂocaxapxmu Co/lepXaT acHMMeTpHYecKHe aTOMM yriepoja,
‘TaKHe, Y KOTOPHX BCe uYeTHIpe BaJeHTHOCTH 3aMellleHBl pa3auYHE-
MH aTOMHBIMH I'DyNNHPOBKaMH. 3Aro NPHBOAHT K CYIIECTBOBAHHIO
PasIHYHBIX CTePeOH30MEpPOB KaXKAOrC TAKOI'0 cOeAHHEHHs, OTJAHYa-
IOHIMXCS MO CBOHM @HSHLIECKHM U XHMHYeCKHM CBOHCTBAM.

Ipr ycranoBneHHH KOHGHUIYDALHH TOFO MJIH HHOTO MOHOCAXa-
PpHIA €€ CPaBHHBAIOT C Koﬂcbzrypauueﬁ TJIHIEpHHOBOrO0 aAbJerH-
Jia, MMCIONIEro OJHH ACHMMETpHYecKuH aTOM yrJlepoia # TDH
$OpMH — JABEe ONTHUCCKH AKTHBHHIC (JACBOBPANIAONIYI® H NPaBO-
Bpalllaiolllylo) ¥ B BHIE PaBHOM HX CMeCH, JHIUEHHOH ONTHIECKOH
AKTHBHOCTH, HasbBaeMOH paleMHYecKHM cOoeflHHEHHeM, HJH paile-
MATOM

540
C\

«| H

HO—C—H

CH,OH CH,OH

npasoEpamAOWK  IEBOBpAWAIOWMIL
d-rmmepunoss  |~TuMEpUHOBBL
ansgerng, ampgerng

Bce MonocaxapuiH, ¥ KOTOPHX 3aMmellaiollige IPymnH NpH yr-
JlepoHOM artoMe, GawxafiifeM X MePBHUHON CNHPTOBOR rpymme
CH,OH, nMeloT TO e DaclnoNOXEHHE B NPOCTPAHCTBE, UTO K
D-rnuepuHOBHI aXbAerHa, NPHIUCHIOT K D-psifly, a eclH TaKoe,
KaK y L-rJHnepurOBOTO aMbAerEAa, TO K L-pAxy.

Tpunaro mucath sarsiapume Oykebt D # L BeauudmOf co
crpounyo. HampapjeHue yHeJNbHOTO BpamleHHs 0G03HAyamT SHA-
gamu «-+» (BUPaBO) H «<—» (BJEBO}.

"y
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‘B pacTeHRAX COREPHKATCA TOMBKO D-PopMst caxapos, L-Hepur
BCTPEYAIOTCA OYeHb Pelko. TaK, B 3epHe COASPIKHTER:

0
Cf CHOH.
» H
H—C*OH =0
HO—C®H HO—CE-H
H—C2-0H H—C%-0H
H—C*-0H H—(I:LDH
CH0H CHOH

D{+)-rmoxosa D(-)-¢pyrrosa

B TosBKO uTO TPHrOTOBJGHHLIX pPACTBOPAX MOHOCAaXapHIOB
yHenbHOE BpAIREHHe CPa3y H3MEHseTCs, NMOKAa He NOCTHTHET HeKo-
TOPO# MOCTORHHOH BeJHYMHH (ABJEeHHE MyTapotanud). BEUIO BH-
SICHEHO, 9TO TJIIOKO3a HMeeT JABe H30MepHHe q)OpMH-—O)lHB [
yAe/bHHM Bpaiiennem --113° m Apyras, Mumeomas yaeabHOe Bpa-
menne -+19°. TIpn pacTEOpeHHH B BOfle YAeJbHOe BpallleHHe Iep-
80 GOpMB cHHXKaeTcd, a BTOpoH WOBHINAETCs, HokKa y Tofi M Apy-
roit’ oHO He CTAHET paBHEM --52,5°.

B wmacroamee BpeMs ycTaHOBJeHO, YTO B PacTBOpax D-rytioko-
3a CymecTByer B TPeX B3aHMONpEBPAIMAIMHXCH (OPMAX, H3 KO-
TOPHIX B LUHKJHYECKHe, ¥ HHX ACHMMETPHUECKHX YIJICPOIHHX
aToMOB Ha OfWH GoJblle, 4eM y HelnKanzeckoh ¢opmu. ITpempa-
1eHne Hel(PlK.'lH'-leCKOﬁ q)OpMH MoOHOcaxapHAa B LIHKJHYECKYIO
CONpPOBOKAaeTCA 06paaonal-meu KHCJIODOLHOIO «MOCTHKA».

Lpramueckne GopMH NPHHATO HA3HBATE ONHY o, BTOPYIO B.
B citygae ¢ D-rimoxosoli nmeem

C/LOH HO—C%H
SH—C®0H H—C*-0H
HO—C%-H HO—C®:H O
H—C£-0H H—CE0H

H—C*0OH H ¢|:*
CH,OH CHyOH CH,0H

o -D-Tmoxo3a D-rmowosa p-D -rmoxasa
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a- B §-OopME - MOHOCAXZPRAGS HMEOT GOMBINOE SHAUCHHE B
CBSISH C TE€M, 4TO OHH OGPASYIOT COBTBETCTBYIOUIHE IPOHIBONHEIE —
CJHKO34AM, PE3KO OT/HYAIONIHECs N0 OTHOMEHHIO K depMeHTam,

H—C—O0"CHy HyC+-0—C—H
H—C—OH H—C—0H
HO—C—H HO—C—H O
H—(‘:—‘OH H—é‘—‘OH.
nd Het
Cl'!20H (|ZH20H
O~METUINIBRO3AT, [(-MeTHArMKO3N,

Tuppokcun y nepBoro yrilepofHOTO aroMa OTJHUAeTCs NOBH-
(leHHON peakUHOHHOH crmoco6HOcTsI0. OH IOAYYHA HasBaHHe IJH-
KO3HAHOTG THAPOKCHIA.

Bemecrsa Heyr/eBOJHON UPHPOLB, TPHCOSAHHSIOIHECT K MO-
HOCaX4PHAAM NO MECTy TJAAKOSHIHOrO THAPOKCHJA, MOIYT GHITh
CaMHMH DAa3anuHEIMH COeJHHEHHSMH. Hx HasHBAlT arJHKOHAMH.
T'/MKO3HAH IHPOKO pPAacmpOCTpaHeRH B pacTeHHAX. Muaorme Hs
HHX HMEIOT TOPhKHA BKYC M 3amax. B ceMenax uwepHO® ropumus
CONCPIKHTCS TNTHKO3HJ CHHUIPHH, OT HETO 3aBHCHT ClelH(HYeckuit
3anax " I‘OpbKHﬂ BKYC 3THX CeMfAH.

D-ramokosa (mexcrposa, BHHOrpaiHHE caxap) B CBOGOAHOM BH-
Ae COACPIKHTCH B 3eNieHHX 4YacTax PaCTEHHﬁ, B CEMCHAX, pasJHy-
HHX (PyKTax M srofax, B mele. BxossT B cocraB Kpaxmana,
KJCTHATKH, TeMHLeJ]I0/i03, TJUKOreHa, JHAeKCTPHHOB, caxaposnl,
MaabTO3H, PadHHO3H, MHOTHX TJIEKO3HZOB, UHCTYI0 Imokosy B
GoJBIIMX KOAMYECTBAX NOoJAYy49aloT THAPOJH3OM KpaxMmaja MHHe-
PaibLHHME KHcAOTaMH  man  ¢epmentaMn. OHa c6paxuBaercs
JAPOXKAMH JO CHHUPTA.

D-dpykrosa (maogommit caxap, JemyJesa) COLEPHKHTCH B 3e-
JICHHX HacTHX pac’reﬂnﬂ, B HEeKTape LBCTOB, B IJOJAX, CceMeHaX,
Mefle. Bxoaur s cocrar caxaposhl, PpadHHOSH M  JIEBYJIE3AHOB.
PpykTosa cOpaxuHmaercs ApONIKaMH. [OKOsa H (pyKTosa Hrpa-
10T GOMBLIYI0 POIb NPH GPOKEHHH TecTa.

§ 3. Monucaxapuakt NepPBOro nOpagKa

HanGoaxmee sHaweHHe HMeIOT IHCAXAPHIE CAXAPO33, MANBTO-
3a, & TaKXKe TPHCAXAPHA paduHO3A.

Caxaposa (TPOCTHHKOBBIR caxap, CBeKNOBHUHHH caxap), Iliu-
POKO PacmpoCTPaHeHA B PACTEHHHX, BCTPEUACTCS B JHCTHHX, c1e6-
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#SX, CEMERAX, QPYKIAX, ArOf4%, Kopunx, xaybugs. Hrpaer ouemb
BAKHYI0 POJb B NHTAHHH YeAopeka. JIeTK® DACTBOPAMA B BOZE.
Kpucraaausyercn B Bue GOALIIAX MOHOKNMHHYECKHX —KPHCTad:
a08. Temmeparypa miapjenus caxaposs 160...186°C. ¥aembnoe
BpallleHHe BOAHHIX pacTBOpoB -1-66,5°. He BOccTanaBiusaeT de-
JIHATOBY KHAKOCTh, cOpaxuBaeTcs Jpoxikamu. Ee cTpykrypHas
dopmyra mMeer caeAyOIRHE BUI:
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OCTaToK rmOKO3LL ocrarox @pynoau .

B MOZeKyJe caxapossl OCTATKH IMIOKO3H H (PYKTO3H COeIH-
HeHH MeXjy coGo¥ 3a CHeT CBOHX INIHKOSHJHBIX THAPOKCHJIOB,

Tlpn narpesaNWH PacTBOPOB CAXapOAH ¢ KHCAOTaMH OHa THI-
poansyercd, 06pasysi cMech COCTABNSIONIMX ee TPOCTHX CaxapoB
(rmOKO3H M @PYKTO3H). STa cMech HasHBATCS HHBEPTHHIM caxa-
poM, a mporecc, pacllielVIeHHs Caxaposkl HA COCTABJAIONINE ee ca-
Xapa HOCHT Ha3BahHe HHBepcuH. CaXxaposy THADOJH3YeT TaKkKe
depMent B-ppyrrodypanosunasa. Ilpn Harpepe BHIUe TeMmepary-
PH NJIaBJICHHS Caxap03a KapaMeJlHsyeTcs — IpeBpamaeTcs, 06esBo-
HBAACh, B CMeCh CJOKHHX BellecTs. Ilpolecc -KapaMenH3auuu
#rpaet 6OMLUIYI0 POTb B XKOHIHTEPCKOM MPOH3BOACTBE.

Maibrosa (cononosuili caxap). ViMeer omuHakoByl ¢ caxapo-
soft smnupuIeckylo dopmyay CiHOn. Monekyna Maapross co-
CTOHT H3 JBYX OCTATKOB FJIIOKO3H, CTPYKTYpHasd opMyna ee HMeeT
cneAyomui BHA:

(6) CH,OH 6 CH,OH

(5) (5)
C

—0
H H
. @ L%/OH H/C() @ TI<SH H>c @
OH

f!s) |(z) (a) (2)

l'IpH COENWHEHHH OCTATKOB TIJHOKO3H B -MajbTO3€ HCHOOJAB30RAH
TOJBKO OAHH TVIMKOBHAHHf THAPOKCHI, BTOPOR OCTaercs: He3aTpo-
BYTHIM, TOSTOMY MAJBTO3a BOCCTAHABAMBAGT (ENMHTOBY XKHA-
KOCTb, OJHAaKO OHa BABOE c.naﬁee, 9eM JiBeé MOJAEKYAW I[VIIOKOIW H
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HOBAHHBIX us ofiracTel HayKH, CRASAHNEIX C KEBHMH OPFaHSMaMB
{6HOXHMHH, MOJEKYJApHOR GRGAOrEA, MAKPOGHOJOTHE, GHODUSHKY,
6HOOPTraBHYeCKON XMMHH, $HSEOJIOrHA H T. A.), H HCHOJIBbIOBaHAE
CENBCKOXO3MHCTBEHHOTO B JAPYTOr0 CHPBS €O CBOHCTBAMH KHBEIX
OPraHH3MOB, -

BHOTEXHONOrHI0 HCNOMB3YIOT MIPHMEHHTENLHO K NPOH3BOACTBY
{une mepepaGoTKe) KOHKPETHOrO CHIPhSI HJM HOJYYAEMOro IPOAYK-
Ta A3 Hero: GHOTeXHOJOTHA 3epHA, GHOTeXHOJOrHA XJeGa, GHOTEX-
HONOTHS THBA, GHOTEXHOJMOTMS MHKPOGHOJOTHYECKHX TPORYKTOB
T O

B OcCHOBHHX HANDABJCHHAX SKOHOMHYECKOTO H COLHAJBHOrO
passutust CCCP Ha 1986-~1990 roam m ma meprox mo 2000 rona
NIOZYEPKHYTA HeoGXOAHMOCTE GoJiee aKTHBHOTO BHEADEHHS B TPAK-
THKY Hay4YHO-TeXHHYeCKHX AOCTHXCHHE B obJacTH GHOTEXHONOTHH
H TeHHOH HHJKeHepHH.

K paGoralomum OCHOBHMM UEHTPaM No GHOXHMHH 3epHa, KpO-
me HHcTHTyTa OGHoxmvum AH  CCCP, ornocarca Mockos-
ckuit opaena TpyzoBoro KpacHoro 3HamMeH#™ TeXHOJIOTHYECKHE HH-
CTHTYT HHUIEBOH HPOMHIWTeNHoCTH, BeecoiosHui opaera Tpyxosoro
Kpacroro 3naMeHnn HayyHO-HCC/IENOBaTeNbCKHE HHCTHTYT 3epHa
H.mpoxyKTOB ero nepepaborkn (BHMM3), Omeccruil Texnomorsye-
CKMH WHCTHTYT NHIIeBOH npoMuumnieHHoctH HM. M. B. Jlomonocosa
(OTHIIN), Beecowsnbiii opaena Jlennna m oprena Jpyx6um Ha-

- POZOB HHCTHTYT pacreHseBoicTsa BM. H. V. BapunoBa, MHCTHTYT
moJlekyastpaol Gronorkn # GmoxuMun AH Kasaxcko#t CCP.

Konrpoasnsie_gonpocst. 1. Uto cocTaBnseT MaTePHAJBEYI OCHOBY XHSHH IO
onpenenernio &. SErenpca? 2. Uro nsyuaer movexyaspuas Gronorus? 3. Kaxoso
1IpaKTHYECKOR 3HAUEHRE MOJEKY/NSAPHOX Guoiormu? 4. Uto Takoe reHHas HHXeHe-
PHSL # RAKOBO ee sHadeHne? 5. Uro B3yyaer Groxmmma? 6. Uro MoHHMalOT MOA Guo-
Texmoxornel?
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oﬁnnpyxmar M 'aommx pmpax uy‘fapﬁ'mlmm Kgueraamx»
3ygtcs BBRIE BIJ, COXEPKAIRHZ BOAY.

Vigantoe BpaNleHHE MaABTOSH B BORHHX - pacTeopax +130,4°.
C6paxuBaeres KpoXRAMH B NPHCYTCIBHH IJIIOK03H. [lof AelicTH-
eM (epMeHTa o -IVIOKO3HIA3E (MalbTasH) THADOMH3YETCH ¢ OG-
pa3oBaHWeM JABYX MOJIEKYJ TJIOKO3H. B HOpMaJbHOM Hempopoc-
IHeM 3epHe¢ MaJbTO3a NPaKTHYeCKH He COACPMKHTCHA, OH3 HaKaNJH-
BaeTcst B 3¢pHe JMIIL NpH Npopactadud: B Goaswiom Koanuecrse
MaJbTOSa CONEPMHTCA B COJMOJE M COJNOLOBHIX SKCTPAKTa%. Maib-
TO3& oGpasyeTcﬂ B GOJBIUHX KOJHYECTBAX B KAaUeCTBE npoMexy-
TOYHOTO MPOZYKTAa NPU THAPOJH3e KpaxMaJa aMHJa33aMH, Hrpaer
BaXHYIO POJIb NPU TeCTOBEAEHHH, TAK KaK, PacienJisisich cojlepxa-
muMcs B APOXKXKAax M B Myke (epMeHTOM a«-TJIOKO3HAasof, o6pa-
3yeT IIOKO03y, HOTPEBITeMYIO APOXIKAMH TPH GPOXEHHH.

Pagmuosa (meantpuosn). HmeeT oMmnmpuueckylo  opmy
C1sH32016. BeTpevaercss B 6OJBIHNX KOJHYECTBaX BO MHOTHX pac-
TeHHSIX. B 3aMETHHIX KOJIMTecTBax CONEPIKHUTCA B 3apoABINax 3ep-
Ha. B cyxoM BellecTse NINeHHUHHX 3apofbiliel HaxXORHTCH oT 4
no 6,9% padunose., Hakannusaercs B GONBLINX KOJMYECTBAX B
Menacce NpH THDOH3BOJNCTBE CBEKJOBHWHOrO caxapa. Padmuosza
KpHCTaJJIu3yercs B BHAe NJHHHBIX HIJI ¢ OATBIO MOJIEKYJaMH BO-
ZH. YjenpHOe BpauleHHe BOAHMX pactsopo -+105,2°. He Boccra-
HaBJHBaeT q)eJlHHl‘OBy KHAKOCTh. Hpu HarpeBaHuH ¢ KHCJAOTAMB
par})aﬂosa THAPONH3YETCs, NPHCOeHHAT ABEe MOJEKYJBl BOJbl, OHa
pacnapaerc Ha TPH MOJICKYJIbl MOHOCAXapHAOB: TVIOKO3y, rajak-
TO3y ¥ (pyKTO3Y.

QepMEHTATHBHBI THAPOJH3 PadHHOSH HAET N0 ABYM Halpas-
nennsM. [lon meftcrerem depmenta  B-dpykrodypaHosHmasH oT
paduHOSK oTmenaseTcs (pykrosa. IIpn pefictBru depmeHTa a-ra-
JIAKTO3UA43E, cOnepXallelica B sMyabcuHe (depMeHTHOM mpena-
pare, TIOJYYaeMOM H3 MHHAA/L), padHHOSa pacliennsercsa Ha ra-
JIAKTO3Y H TPOCTHPIKOBHﬂ caxap.

Huxe nokasano cTpoerHe padHHOSH H Te MECTa B €€ MOJEKY-
Ji¢, B KOTOPBIX NPOMCXOIUT PasPhIB UPH (PePMCHTATHBHOM THAPO-
JH3e:
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< dpyxroda, Cavmh mamﬁ rpenk caxapos. 11o caazecsa caxa-
A MOXKHO DACHOJOXHTH CJeAyioluM 06pasoM: (pyKiosa >caxa-
POBa>TIIOK03a>MaNbTO3a. B sepHe ATMEHA, PKH, NIIERHIE, CO-
IepxHTCs B cpelHeM 2...3% caxapo (rnaBEbIM oGpasom caxa-
po3u). B ropoxe u ¢aconn caxapor or 4 10 7%, a B coe—or 4
70 15%. Oco6eHHO MHOTO CaxapoB B 3aDOAMIIAX DXKH H RIUEHH-
ap—16,,.25%, kyrypyssw—okoao 11%. B sapoasmuax caxap
«COCTOHT H3 Caxapo3hl € NMPHMeChIO pal‘bl/IHOBH H OU€Hb MAajAoro Ko-
JIHUECTBa TNIIOKO3H M (PYKTOsH. B mepndepHIecKHX codx 3epHA
caxapoe 60.’“;".‘6, YeM B LEHTPAJIbHBEIX 9acTAX.

4 4. Monucakapuabl BTOPOro nopaaxa

Boabwias wacth yriesonos, BXOMAWEX B TPYNNY NOJHCAXApH-
JIOB BTODPOTO NOPSAKA, NpeIcTaBider coGoli BellecTBa ¢ GOJBIIOH
MOJICKYIpHO# Maccoll.

Kpaxman (CsHyoOs)s. He sBasieTcss XUMHYECKH WHAMBHAYANb-
HHM BemecTBoM, Ha 96,1...98,6% OH cOCTOMT u3 ABYX MOJHCaxa-
PHIOB — AMHJIO3H H AMHJONEKTHHA, 0OPASYOUKX NPH KHCJHOTHOM
THAPOJIHSE IVIOKO3Y; B HeM HalieHH BHCOKOMOJCKYJSAPHHE MXHp-
Hue KHCAOTH (#o 0,6%) H MHHepaibHHeE BellecTBd, [IJIaBHEIM
©o6pasom ¢ocpopuas xucaora (0,2...0,7%). Kpaxman — raasHoe
H3 BRIUECTB, COMEPXALMXC B 3ePHe 3JMaKoBHX. ColepaHue Kpax-
Maja B 3epHe NINCHHUB, PXH, OBCA H KYKYDYal COCTaBj#eT OT
60 10 75%, y sumenss — ot 50 A0 60%, ocobeHHO MHOrO KpaxMma-
na B sepHe pHca —oT 75 fo 80%. B ceMenax Apyrux KyasTyp
KpaxManl B cpeineM cocraniser (%): rpesmxa — 77, ropox — 34,
aconb — 44, coa — 3.

B 3epHe KpaxmaJ CONCpXHMTCA B BHAe KpaxMaJbHHX 3epeH
(rpaﬂy:g pasmuuHOTO pasMepa ¥ (opmu. Kpaxmansume sepHa B
GONBIIMHCTBE CJy7aes HANOMHHAIOT JBH3H cepHueckof, OBasb-
HO# HJAM HempaBHJbHOH (GopMBl pasmepoM ot 2 Ao 170 MEM ¢ xa-
paxrrepHoft cioncrocthio. Oco6eHHO KPYIHEE 3epHa Kpaxmata y
xaprodens. Kaxaas KyJIbTypa HMeer CBOIO, XAPaKTepHYIO AJs
fiee (opmMy KpaxMasbHEIX 3€peH, UTO XOPOLIO BHAHO H& DPHCYH-
xe 27.

KpaxMmanbuele 3epHa NIUCHHNH, DXKH H SUMeHs NPOCTHE, 4 Ky-
Kypy3hl, 0BCa H PHCA CJOXKHHE, COCTORNIME H3 OTJE/BHEX, KAK OBl
CKJCEHHHX MeXJIy cofoft MeJKHX KpaxMaJbHHX 3epHuuek. Pas-
JHuHsA B pasMepax, QOpMe H CTPOCHHH KPaxXMaJbHBIX 3SepeH 1Ho
KyJLTyPaM TO3BOJSIOT HPHMEHATh MHKDOCKONHYeCKHA aHaju3 AAs
ONpe/le/icHHs. BHAa MyKH M HAJHUMA B Helf npumece#. DH3HKO-
XHMHYeCKHe CBOHCTBA KPaxMasa 3aBHCAT OT PasMEpPOB KPaxMasb-
HBIX 3€peH, KOJHMUECTBEHHOTO COOTHOUIHHS OTAeJbHHX (pakituil
B CMECH H HX MOJIEKYJAPHOA CTPYKTYPH.
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Pre. 27, Kpaxuamnwe sepua mmenamu (a), ®
oBea (6) m xaprodens (8). Pasmep xpax- @
g&i.gbnux seped xoxefnercs ot 0,002 no

15 uu.

& |

B kpynHHIX sepHOBKax ZoJs 0oJee MENKHX KDaXMaJbHEIX 3e-
pen {MeHee 10 MKM B JuaMerpe) 3HauHTeNbHO Gosplue, YeMm B
MEHBIIKX MO pasmepaM 3epHoBKax. ITo HEKOTODHM AaHHBIM, KPax-
Mall KPYNHHX 3€PHOBOK HMeeT GOJbIIYI0 MOJEKYJADHYH) —Maccy,
NOBHIUEHHOE COAEPKAHHE aMHJIOSH M ofnagaer Goablred HaGy-
X8€MOCTHIO NIPH HArpeBaHHH ¢ BOLOH.

Kpazxman Menkex 3epHOBOK HMeeT GOJBUIYIO THTPOCKONHY~
HOCTB, JIeT4e paclllenyifieTcsl aMHJIA3aMmH. On JlaeT xapakKTepHylor
PeakIHIo ¢ PacTBOpoM HoAa — OKpallHBaeTCs B CHEMi meer. Dra
peakuuss HCnoAb3yeTcd IJ1 OGHBPY)KGHPH( H KOJHUYECTBCHHOrQ O~
peAe/ien s Kpaxmana,

KpaxmajbHpie 3epHa OpH HarpeBaHHH B BOAe 06PasylT Kpax-
MaJpHHE KJjeficrep. Kaeficrepusanus Kpaxuana DasHOro mpouc-
XOXJeHHs HACTynaeT NpPH pasiuuHo# Temmeparype. ITmeHmunuf
KpaxMan KiaeficTepusyerca B cpesneM npH 62,56°C, pxanofi —
npu 55°C. HoxncaxapHaH, BXOAsINHe B COCTAB KpaxMmana (aMm-
/10332 M AMHJIOMEKTHH), CHNbHO DA3NMYAIOTCA MO CBOHM (HSHUE~
CKEM H XMMHYecKHM cBoficTBaM. OT Fxona AMHJ03a OKpauIHBaeT-
¢ B CHHHff LBer, a AMUJONGKTHH — B KpacHo-$uoserosuii. OHR
pas/yyaloTc H N0 PACTBOPHMOCTH — AMHJ03a JierKo pacrsopser-
1 B Tenaok BOJAe H HaeT PacTBOPH CO CPaBHUTEJNBHO HEeBHICOKOMF
BSI3KOCTEK), B TO BpeMs KaK aMHJIONEKTHH pacTBOpseTci B BOAE
JENIb MPH HarpeRaHHH IOA NaBJCHHEM H J4eT OYeHb BA3KHE Dac-
TBODH.

B xaprodeneHoM kpaxmane cogepxutcs or 19 mo 22% ammu-
nose # OT 78 mo 81% amHJONeKTHHA; B NUIEHHYHOM H KYKypys-
HOM coOTBeTcTBeHHO 25 m 75%. AMHJIO3a H aMHJIONEKTHH OTJIH-
9alOTC MO CBOEMY XHMHYecKoMy cTpoeHmio (puc. 28). B monexy-
Jie aMHJIO3H OTHeNbHble OCTaTEH IIOKO3H CBA3AHH Mexay coGoir
B BHHE Hepasae’mneﬂﬂoﬁ LEeNnoYKH. MOJleKleﬁpHaﬂ Macca aMuJio-
36l KojeGaetcss or 3-105 go 1-10°. AMBAONEKTHH NOCTPOeH HHA*
e — ero MOJEKYJa B OTVIHUHE OT MOJEKYJH AaMHJOSH CHJIBHO-
PpaspeTsJcHA. MOJIeKyJ[ﬂpHail Macca AMHAJONCKTHHA JIOCTHTaeT cOo+
TEH MHJJAHOHOB.
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Tpu xussbenny’ & mECAQ-
TaMH KPAXMaA IWEPOJHBYyeT-
©s ¢ 00Pa3oBAHEEM T'HOKOSHL
Tlpu Goaee craGom BoafeiicT-
BHH  KHCJOT (BanpEMep,
7,5%-Ho#t HCl B Temenne ce-
Mu cyrok npa 18...20°C)
06pasyeTcsi TaK HaSHBAaeMHH
pacTEOpEMLIA KpaxMaa (ua-
CTHYHO  JIeKCTPHHH3HPOBaH-
HHfi), npuMensiembii B gao-
patoprax. Kpaxman raapo-
smasyerca amuiaazamu.  Oco-
GeHHO MHOTO aMAJIa3 B Upo-
pocuem 3epHe. OHH paciien-
JSIT Xpaxmana ¢ 06pasosa-
HHeM JIEKCTPUHOB K MaJb-
T03b. JEKCTPHHH — 3TO BH-
COKOMOJIEKYJIPHHE  BellecT-
‘Ba, ABJANOIIHECH IPOMeXYTOIHLIMA IPOAYKTAMH pacmenneﬂaﬁ Kpax-
Mafla HOR AeficTBHeM aMufas # KucAoT. [IpA pacemsiesns Kpax-
Majla aMuaasaMu oﬁpasye'rcﬁ He TIJICK03a, 4 MaJnTo3a, a MNpH
THAPOIH3E TOL ﬂeﬁCTBHeM KHCJOT — IVIIOKO3a.

Ha TepBHX' CTaJHAX THAPOJH3a MNOJYYalOTCH AEKCTPHHH, Ma-
JI0 OTJIRYajoUIMecsd OT KpaxmasZa Mmoo pa3MepaM MOJeKyJH H 1o
cBoficteaM. C H00M OHH RalOT CHHIOI HJIH (HONETOBYIO OKpac-
xy. Tlo mepe naJbHefiIero FUAPOIH3a MOJIEKYJADHAs —Macca
JECKCTPHHOB NOHHIXKATCS, YBeJHUHWBAETCH HX CHOCOBGHOCTE BOCCTA-
HaBJHBATh q>e.'eroBy KHAKOCTh, H OHH OT flona HauuHawT DKpa-
MuBaThCA B TeMHO-GYpHH, 3aTeM KpacHHWH HBeT H, HaKOHeN, me-
PecTaioT JAaBaTh peakumi ¢ HofoM. B coorserctBHm co csoficTBa-
My PaszJuualoT CAeAYIONHE BUAL ACKCTPHHOB:

1) aMHAOeKCTPHHH, OKpaUIEBAIOHHeCH pacTBOpoM Hoxa B
AHOJIETOBC-CHHHA LBET M NPeACTasJsIOUHe cobofi Gelbie MOPOLIKH,
pacTBopHMHEe B 25%-HOM pacTBOpe COHpTAa M ocaxAaeMmue 40%-
#BM DacTBOPOM CIHPTa, yAebHOE BPalleHHE AMHNOJIEKCTPHHOB
[@]p?® konebaercs ot +190° po +196°%

2) SPHTOAEKCTPHHEI, OKpalIRBaOmuecs #oAOM B KpacHO-Gy-
PHI LBET, pacTBOPAIOTCH B 55%-AOM pacTBOpe STHJAOBOTO CHHpTa,
HO OCAXA4IOTCH NPH €ro KoHNeATpauwn 65%, yrensHoe BpalleHne
SPHTPOAEKCTPHHOB [0t} p?°=+194°, H3 TemIHX CHEPTOBHX pPacTsO-
OB OHH KPHCTAJITH3YIOTCS B BUe cHEPOKPHCTAIIOB;

3) aXpOOJEKCTPHMHH, He OKPAIIHBAIOUIHECT HOROM, PACTBOPH-
Mee B 70%-HOM pacTBOpe CNHPTA, NpH BHIaPHBAHHH TOPAYHX
<NHPTOBHX PacTBOPOB 06DasyloT cepOKpHCTAMIH, yAeAbHOe Bpa-
menne [a]p?®=4192% -
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Puc. 29. 3zpucaMocTb aktHBRO-  Puc. 30. 3aBHeHMOCTL aKTHBHO-
CTH g-aMRaasH (/) W P-aMMAe3H  CTH g-aMmaasu (I) B B-aMmaass
(2) pin or pH (2) sepHa mueHMIM OT TemIe-
PaTyphl

4) ManbTOAEKCTPHHH He alOT PEeaKUHMH ¢ HOJOM M He 0caX-
ZatoTcA crnpToM, [alp® —or + 181° no +183°.

AMunase pasKHKAIOT Kpaxmand, o6JajaloT AeKCTPHEHHPYIOILAM
ZeficTBHeM, T. e. CHOCOOHH NpeBpallaTh KPaxMal B pasfHUHHE
JIEKCTPHHEI, YTO MOXHO JIETKO NPOCAEAHT [0 HIMEHEHHIO OKPacKH
fomom. TlocKombKy npu AeficTBHH aMHJas Ha Kpaxmal ofpasyer-
cs caxap (MambTO3a), OHH 06/1ajaloT OcaxapuBalOIHM AeHCTBH-
eM. AMHJiasul coZepKaTcs B 3epHe B ABYX BHZaX — B BHJIE CBO-
GonHbLIX amuias, KOTOpHeE MOryT GHTh JIETKO SKCTDATHPOBAHB H3
MyKH BOAOH, W B BHAE CBSGAHHHX, NPOYHO afCOPOHPOBAHHME, CBSI-
3aHHEIX ¢ OexkaMH. B .sepHe HMeloTcA cnennHYecKHe HHTHGHTO-
PH aMHIA3.

Tlpn cBA3HIBAHWE aMHJIa3 ¢ GeJKaMH NPOKCXOJHT HX HHAKTH-
Buposanue. Takoe cBA3HBAHHE SBJIAETCH (DAKTOPOM, DPEryaHPYIO-
mAM feficTBHE aMuJIa3s B NPOPACTAIOLIEM H CO3PEBAIONIEM 3EpHE.
AMunash WMeOT OdeHb Gosblloe 3HAYEHHE B OlleHKe KauecTBd
3epHa H MYKH — IpOIecc HaKONJeHHF caxapa BO BpeMsi Gpoxe-
HHf TecTa H CaM mpoliecc GPOKEHHA 3ABHCHT OT CKOPOCTH HaKON-
JICHHS B TECTe MaJbTO3H, UTO, B CBOIO O9epeib, 3ABHCHT OT Lell-
CTBHsL 5TOTO (bepMEHTA. ¢- H B-AMHJIAsH CYIIECTBEHHO Da3JHua-
10TcH MO CBOMM cBoficTBaM: P-aMHJNasa MHTEHCHRHee jeficTsyeT B
Gonee KHC/IOK cpene, ueM o-aMunasa (puc. 29). OntHmyM meficT-
BHS o-aMHJash  pxXH—unpw  pH 52...55, p-amuaass — npu
pH 4,0...4,5. Ecan NORKHCAATL TECTO, a-aMHJIa3a OyleT OHCTPO
TepsTh CBOI AKTHBHOCThb. DTO HMeeT GOJbINOe 3HaueHHe NPH me-
pepaboTke MyKH M3 NPOPOCHIEro 3epHa, B KOTOPOX MHOTO o-aMH-
JN1askl, yXyaumaome# ee xjgeGonekapHkie IOCTOHHCTBA. - H B-AMH-
Jashl PasAHYAlOTCS TAKKE 10 TePMOCTAGHJBHOCTH, YCTOHYHBOCTH
K AeACTBHIO BHICOKEX TeMmepatyp (puc. 30). TemmeparypHHS# on-
THMYM AeHCTRHA -aMHJIA3El WINEHHIHOTO 3¢PH4 HAXOAHTCA OKOJO
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‘. Kak ‘BHAHO B3 ypabHe-
ail; Qocdopunasa  mpH
ApyTHX YCJOBHAX . KaTanH-
sHpyet TaKxke H ofpaTHylo
peakuiio CHHTE3a Kpaxma-
na H3 TIOKosopochara.
OpHake cHHTES KpaxMana
B CO3peBAIONIeM 3epHe Npo-
HCXOJHT NPH yyacTHH ep-
MEHTOB, NEPEHOCAIIHX OC-
TAaTKH IJIOKO3E — IJIHKO-
3uaTpanchepas.

Tiakoren. Bamsgmit &
Kpaxmany — HOJHCAXAPHA
COMCPIKHTCA B HEKOTODHIX
copTax H BAAAX KyKypysHl
# B APOKIKAX. Puc. 31, CxeMa CTPOGHRS MIHKOreHa

T/AHKOreH MMeeT CTPYK-

TYPY, CXOAHYIO CO CTPYKTYpOH aMHJIONEKTHHa, T.€. TaKke INpell-
craBaser cofofi pa3ReTBICHHHH NoJNCaxapHi, OAHAKO B OTIHUHE
OT aMHJIONEKTHHA MOJEKyJa IMHKOTeHa MOCTpoeHa Gojee KOMMAaKT-
HO, YTO BHIHO H3 pHCYHKa 31

B ropsiueit Bojie IIMKOreH 06pasyer KOMJOHAHEIE PacTsOpH,
ZaomHe ¢ BOIOM KpacHo-Gypoe, a HHOTAA (HOMETOBOE OKDZIUHBA-
une. TIpu ruApoaHse KHCAOTAMH, a TaKXe NpPH JeHCTBHA Y-aMu-
Jasel (IIOKOAMHJIASH) IVIHKOTEH Aaef TJIOK03Y, a NPH KOMIJIeKc-
HOM fefCTBHH a- H f-aMu/a3 paclienasercs A0 Maiabrossl. ITo mo-
CHeIHUM NaHHBIM, MOJEKYJApHas Macca XKHBOTHOFO TJIHKOIeHa
Haxozutes B npederax 107...10° u Buime.

Coman  (rymmn). Ilpencrapasior cofof moaHCAXapuAH, B
GONLUIMHCTBE C/AyYaeB DacTBOPHMHE B Boje. CpPaBHHTRIBHO MHO-
TO crnu3ell B 3epHe pxH—oT 2,5 70 7,4% OT cyxoro Belllectsa
sepHa. CJM3H DKAHOTO 3epHa — NOJHCAXADPHAE, KOTOpHE IPH KH-
TAYEHHH C XHCJAOTAMH (NpH THAPOJIH3E) HAIT NEHTOSH, 4 HMEHHO
apabUHOSy M KCHJ03y. B cocTas ciausell BXOZAT TaKXe IJIOKO3a
(o 20%), HemHOro (PYKTO3H ¥ rafakTosh. Cau3H 3epHa DXKH
OueHb JIETKO HabyxaioT B BOAe H 00pasyloT upesBHUafHO BASKHE
pacrsopn. Eciu MpuroToBHTh PACTBOPH KeJaTHHA M CTH3H ONpe-
XeNeHHOK KOHUEHTPalHH, TO OKaXercs, 9T0 BA3KOCTb PacTsopa
PXAHBIX CJH3el BO MHOTO pas BEIlle BS3KOCTH DACTBOPA XKeJaTH-
Ha TOH Xe KOHIEHTpALHH,

Cauan BMeioT GoJbHIOE 3HAUECHHE MpPH MepepaGoTKe 3epHA PIKH,
TOTOMY YTo G/1arOaps coXepxailefics CHIHSH OHO PasManbiBaeTCs
TPYAHee, HeM 3epHO MeHHNH. JTOBHUNEHHas MO CPABHEHHIO C 3ep:
HOM WIUEHHIH BS3KOCTh PXKH NPH paaModie OGBACHAETCH HAJHUH-
em causeli B ee 3epHe.
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Coziepanne causel ‘B 3epHe PXR AepapHOMepHO. Hau
GoraThH CIHSHCTHMHA BellecTBaMH Nepudepuitisie. wacTH HE.
K ueHTpy sepHa cofepxaHue CHAHBHCTEIX BeIlleCTB yMeHbIGAeTCS
TIOYTH B ABA pasa. BuMecre ¢ TeM OTHOCHTe/NbHas BSIAKOCTh £JH3eH
B IeHTPAJbHHX YacT#x B 50 pas Belue, 4eM y cJH3el, BHJAeneH-
HHX H3 TepHOePHHAHLIX HacTeli 3epHa. YCTaHOBJICHA 3aBHCHMOCTb
BABKOCTH CJH3€H OT HX XHMHUECKOTO COCTaBa — C IOBHILICHHEM
J0JH TEeRTO3aHOP H OAHOBPEMEHHHIM YMeHbIIEHHEM OTHOCHTEJb-
HOTO COAepXXaHHsl TeKCO3aHOB HX BSI3KOCTh BO3pACTaer. CaM3K ur-
PaIOT ONpENeNCHHYI0 POJb B (GOPMHPOBAHHH CTPYKTYPH PIKAHOTO
TECT& B €r'0 PEOJIOTHYECKHX CBOfICTB.

JleBynesans. CogepxaTcs B 3epHe MHOTHX KyJabTyD  (pxKH,
TIICHANM, OBca, TuMeHd). JleByJesaHH — NOJHCaxapHIb, COCTOS-
IiHe H3 OCTaTKOB JeByJesH ((ppyKrosH), CHOXHEE NMOJHCAXAPH-
A, B GOJBIIMACTBE CIY4aeR PACTBOPHMEIC B BOAE, KOTOpble MHpH
reApoanse (MpH KHUAYEHHH C KHCJOTAMH) RaioT JepyJesy. Jlesy-
JIe3aHH B 3aMETHOM KOJHYECTBE CONEPXKATCS B 3epHe DXKH — 10
1,5% or cyxoro Bellectpa. OHH HrpalOT BaXHYIO PoJb B IpOIEC-
ce cospeBaHns 3epHa NINeHMIH M DXH, B Ipolecce o6pasoBaHus
Kpaxmasa. YrJeBoXH, o6pasoBaBIIHECS B JHCTBAX NpH (OTOCHH-
Te3e, MPEBPAINAIOTCA B JIEBYME3aHH DA3JNHUHON  MOJACKYJANPHOH
MaccHl, B BHIe KOTOPHX OHH NOCTYNAiOT 3aTeM B cTeGelb H cO3pe-
BalOWEH KoJoc H mnpeBpamlaiorca B Kpaxmald. Ha pannmx dasax
CO3peBaHHA 3epHA JieByJe3aHOB B HeM colepxkuTCA o 35% oT cy-
XOT0 BelllecTBaA. Tlo Mepe AaJﬂ:HEﬁlﬂel‘O CO3PEBAHHA KOJHYECTBO
JlepyJie3aHOB TOCTENeHHG Mafaer a0 2...1,5%, B T0 Bpems Kak
KO/IHYECTBO KPaXMala COOTBETCTBEHHO BO3PACTAET.

B 3epHe INIIeHHIB JeBy/Je3aHOB 3HAUYHTEJNPHO MEHBLI¢ — OKO-
a0 0,3%. Ha 2TOM OCHOBaHMH NPHMEHSIOT METOJA DacHO3HaBaHHS
npuMecH pXKaHOR MYKH K MleHHuHo# (peakums CeJBaHOBA) 1O
pasHON HHTEHCHBHOCTH HBeTHOH peakuuH Ha ¢pykrosy. C arok
Tlenkio. npo6y MYKH HarpeBaloT ¢ Kpemkofl COMAHOR KHMCIOTOH H
pesopuuHOM. B TDHCYTCTBHH JeBYJIE3H - OABJAGTCS HHTEHCHBHOE
BHINHEBO-KPacHoe Oxpammkpaiue. IIpH GOJbIION KOHLEHTPALHH Je-
ByJNe3aHoB ofpasyercsi KpacHo-GypHIi 0caiok.

Knetyatka, wan ueadwnosa. HauGosee pacmpocrpaneHuoe op-
TaHHUECKO® COeNNHEHHe, ofpasyer CTPYKTYPHYIO :QCHOBY 060J09eK
pacTHTeJLHBX K1eTOK. COZEpKHTCH IMaBHHM 0GDA3oM B LBETKO-
BHX 000J0UKax 3€pHA H B CTEHKAX KJeTOK aneﬁpononoro CJ0oA.

310 oueHb TPOUHOe XHMHUYECKO€ BeIleCTBO, HEPACTBOPHMOE B
Bofle u GOJBHIMHCTBE APYrHX pacropuTetelt. Kmeruatka pacTmo-
psieTcs B aMMHAUHOM pacTsope okucH Mean (peaktus Illsefimepa),
B KOHLEHTPUPOBAHHOM pacTBOpe XJOPHCTOrO IHHKA, B KOHIEHTDH-
POBaHHHIX MHUHepaJbHHX KHCJIOTAX H B PACTBOPAX HEKOTOPHX ApY-
THX BeIleCTB.
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Tipn. xunsvesna c kpen- . N

Koft ceproft KMIJOTOR BCH L I /V o
RJIETIATHA NpeBpaiaeres B o"“ o /‘lh.,y
rimokosy. Ilpu Gonee caaGom s, X
FHAPOJH3E M3 KJETIATKH HO- Ko o 0, N ro
sydaercsi Leanofuosa. Mode- o A L

< af  HO 0
KyJa KJACTYaTKH AMeeT HHTe- %, Ky
sugnylo dopwy. Huresmmmse #7 >0 s/ ot
MOJIEKyJB 3a CHeT BOZOPOL- 5 o, 1o /‘ )
HHX cBfi3ell aTOMOB THIDOK- %, A
CHJIbHBIX TPYNN KJAETYaTKH H - 7 o 7

afcOPGHPOBAHHNIX  MOJCKYJ
BORH COEJHHSIOTCA B NMYYKH, Pgc. 32, CxeMa BOXOPOXHMX cBfized (#30-
HaskHBaeMbie MHLEJATaMu  OpaeHH DYHKTHPOM) MEXAY Napasienb-
(prc. 32). B kaxayo mpuen- FME Mouekynamu cyxofi (a) ® yBhaX-
Jy BXOIHT 0KOZIO 60 Mojexys HeHHOR (6) Kaerdarkil
KJIeT4aTKH.

Kreruarka, Kak W Kpaxmas, COCTOHT H3 OCTATKOB [JIOKOSH.
B ueM pasiuiMe XMMHUECKOrO CTPOGHHS KPaxMata H KJAeTYaTKH?
OcHOBHOH  «(TPOHTE/NHHHA KHPNMYHK» KpaxmaJja — KHCaxapHj
ManbTo3a. Y KJeTYaTKH OCHOBHAS CTDOHTENbHaf EAHHMIA — AH-
caxapHi ueano6#o3a. Ecim y MambTosH o-1,4-TMOKO3HAHAA CBA3h
H OHa MpeJcTaBJseT COB0R a-TOKO3HIOT/IOKO3Y, TO ¥ LeMtoGRo-
3u — B-1,4-r7IOKO3HAHAS CBASh H OHA ABJSETCA -TJOKO3HAONJIO-
KO301.

B Mojiexyne KJETUATKH OCTATKH NEJJIOGHOSH CBSISAaHH IJIH-
KO3HAHBIMH CBA3AMH B BHA€ JJIHHHOH NENOYKH:

+ CHyOH
H 0
H
_ OH H
H
H OH CHOH

~ n
ocraroK yeanodioss

CRRRANARY A

KOHPOpMayus Manekyn Yeanonass

3epHO H ceMeHA CONEPXKAT KJIeTYATKY B CJENYIOMHEX KOJIATeCT-
Bax (%): muennna 3; poxe 2,2; suMeHb ¢ HBETKOBHIMH 060J09-
KaMH IO 8; KyKypysa 2,2; puc ¢ HBeTKOBHMH o6ojoukamu 9 u Ges
HEX 1,2; ropox 4; cod 3,8; NOACOMHEUHHK ¢ NJIOAOBOH ofomouxof
15 u sapo 2,2.
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Femuneamonosw (moaykaeriatku). OSben#iustior nosacaxdpn-
JH PasHOOGPA3HOTO XHMHYECKOTO COCTaBa ¢ OGMIEMH (JHSHYSCKH-
ME ¢BolicTBaMu. OHH He PacTROPHIOTCA B BORE, HO DACTBOPAMH B
meaouax. Comepxarcs IaaBHHM 06pasoM B OTPYGAX, B nepadeps-
4ecKHX, 0GONOYEUHBIX 4ACTAX 3€PHA, B KyKYPYsHHX NOWaTKax, co-
JloMe. [eMHIENMONO3M, KaK H KJIETI4TKA, HE YCBAHBAIOTCA UeNo-
BEYCCKHM OPraHH3MOM. KPICJIOT&MH OHH THAPOJIH3YIOTCA  Jerue,
yeM KiaeTuaTka. [IPOAYKTH THIPOJHSA NAKT OCHOBAHHE DA3AENHTH
TEMHIEATI0N036 Ha ABe TPYHNH. Te u3 HHUX, KOTOpbHle HAIOT IeK-
CO3HI, HasHBAIOT TeKCO3aHAMH. np}l 3TOM Cpelly IeKCcO3aHoB B 33-
BHCHMOCTH OT CaXapa PasinyaloT MaHHamM (ecnH obpaayerca
MAaHHO34), Ta/laKTanbl (FagaKrosa) H T. A.

reMﬂue.’l.’llOJlOSH, THIpOJMH3yIOHHecs A0 TMeHT03, Ha3blBAlOT
nedTo3aHaMH. ORH JalOT TJIaBHBIM O6pasoM apaGHHO3Y H KCHIO3Y
H COOTBETCTBEHHO HA3bLIBAIOTCS 8])863['1 u Kcntad. HMeiores Tak-
XKe reMHNENI0J03h CMEIIAHHOrO COCTaBa, AallAe NPH TFHAPOJH-
3€ reKco3dl, MEHTO3W H YPOHOBLle KHCJAOTH. B 3epHe NIIEHHIE ®
PHXH COEPXHTEA OT 8 10 10% reMHIEeamON03 (B OTAGHBHHX CAy-
wasx 1o 14%), B Tom gucae ot 5 1o 8% nenTosaHos.

Hpu OLIEHKe KaueCTBa NIeHAYHOA MYKH BaXHO 3HaTh, CKOJAb-
KO B Hefl HeycRaMBaeMHX BeMECTB (KACTYATKH H TeMHIEION03).
YCTaHOBAGHHOE KOJHYECTBO KJAETYATKH H TEMHUEMIINJA03 MOTJIO
435 CTaTbh TOKasaTeJeM NHIIeBOR LEeHHOCTH MYKH H, C/€l0BaTeib-
HO, NpPHATOTOBJIEHHBIX H3 Hee MPOAYKTOB. OEHEKO onpenejeHne
KJeTYaTKH W TeMHUE/LTI0N03 — NJIHTEHbHNA Tpouece, MO3ITOMY ANsS
onpejeneHHs KauecTBa MYKH NOJB3YIOTcs GoJiee GHCTPHM ONpe-
JleleHHEM e 30JIbHOCTH HJIH lBeTa.

Konrpossnvie eonpocer. 1. KakoBo 3HaueRue YIMeBONOB B KH3HH pacTemnfi
H B MHTaHAM wenopeka? 2. Kak KAaCCRQHULUPYIOTCH YIMIEBOAH, BXONAUKME B COCTAR
aepEa? 3. Uro Taxoe MoROCAXapHXH, KAKOBH HX COCTAB M cmoficrea? 4. Kakwe
BaXHelIUie NEHTO3aHH W TeKCOSaHM BCTpedaloTes B sepHe? 5. Uro Taxoe MiIHKO-
supH, 8x ¢- A B-dopmet? 6, HUT0 TaKoe TMMKOSBAHELA THADOKCHA H KakoBO €ro
YuYaCTEe B mpoueccax, cOBepUIAIOIEXes B sepHe? 7. Kakos cocTaB, cBofCTBA R 9Ha-
YeHBe B 3epHe MaJLTOSH M caxaposu? 8. UeM xapakrepmsyercs kpaxman? Kaxobo
ero coflepXaRue # pacipelefeHHe B 3epHe, coCTaB B cBofictea? 9. Yro rakoe
KPAXMaJbEHE 3ePHa, KaKOBH HX cOCTaB, cBoAcrBa? 10. UTo Takoe NEKCTPHHH, Ka-
XOBH MX COCTAB, CBOACTBA ¥ BJMNAHWe Ha Kavuectso xae6a? 11. KakoBo comepima-
mHe, cocraB & cBofictBa camsel B 3epre? 12, Uro mpencrasager coSofl xaeTdaTKa,
KAKOBH ee cocras, cBofictBa? 13. KaKOBH 0COSEHROCTH TeMEUELION03, HX CHOR-
€TBA ¥ Y9acTHe B Ipoleccax NMpa MepepaboTie 3epra?
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6‘“ rnasa - R

NUMNMAB, KPACSLUME BELLLECTBA 3EPHA

§ 1. OSuMe cBONCTBA AMNMACE

Jlanuas o6bedHHKIOT GOJBIIOE KOMHYECTBO DPasHOOGPASHHIX MO
cocTaBy BelllecTB ¢ OGUIMMHE NPUSHAKAMH:

TEAPOGOGHOCTBI0 — HEPACTROPHMOCTLIO B BOJE;

PACTBOPHMOCTHIO B HelONAPHHX OPTaHMYECKHX PaCTBOPHTEIIX;
JHMSTHAOBOM H DerTpoJefiHoM 3¢upax, GeHsnHe, GeHsoJe, XIOpO-
dopme H 1p.;

BHLICOKAM COACPKAHHEM B HHX THIPODOGHHX PajHKAJOB H
prHHHPOBOK—HaXO)K}IEHPIBM B HX COCTaBE BBICOKOMOJEKYJISPHHEIX
KUCAOT aandaTHIecKoro (KHPHOTO) H aJHUHKJIHIECKOro PSAQB JH-
60 aHAaJAOTHYHHX UM CIHPTOB H YTAEBOAOPOAOB.

Jlunuasl HrpaloT GoJBIIYI0 POJMb B PACTHTENLHOM OpraHHaMe
B KayecTBe 3anacHOTO BeEIlleCTBa H BaXHEAIHX KOMMOHEHTOB npo-
TONJIA3MH ¥ GHOJOTHUECKHX MeMGpaH. B COOTBeTCTBHH C XHMHYe-
CKHM COCTABOM JIHMHAEI 3epHa H ceMAH MOXHO Pa3neJHuTh Ha Tpx
tpynne. K nepeofi rpynne OTHOCAT JHIHAB [POCTHE, BTOpPYIO
TPYNNy COCTABJSIOT JHUHAE CHOMXHHE: OHH COMEpXaT, KpoMe yr-
JAepofia, KHCIOPOa H BOZOpOna, Takxe ¢ocdop, asor, uHOrAa ce-
py. 910 — docdaTrAn H cyAbponAmuabl. Tperhio Trpynmy BasH-
BaiOT LMKJHYECKMMH JIHMHA4MH: CIOfla OTHOCSIT CTEPHHH H HX 3(1)1’['
%bl € BBICOKOMOJEKRYJSIDHHMH XHPHEIMH KHCJIOTAMU — CTePHARL.

JIMNAZIAX PACTBOPHMEl HEKOTOPHIe MHIMEHTH — XJI0PODHAT H Ka-
POTHHOHAH!, NpHAAIOIINE OKPACKY 3EPHY H CEMEHAM.

Jlasi oupeaesieHust coAepKaHHs XKHPa B 3epHE H MyKe €ro 3KCT-
ParupyioT ZHSTHJOBHM 3¢HpoM. IIps sTOM B 9HDHHE 3KCTPAKT
nepexoiiT MHOFHe JHNHAH, H B 3KCTPAKT¢ HAXOXUTCA TaK Ha3H-
BaeMhfi CHIPOf JKHp, T. e. He TOJNbKO COGCTEEHHO XXHP, HO H IpH-
Mech K HeMy ADYTHX JHIHAOB: QochaTHIOB, CTEPOJOB, BOCKOB,
XJIopoduIa H KapoTHHOHJO0B. UacTo JomyckKamT owmmbKy, He ze-
Jas Pa3JHUHMs MEXKAY CHPHM MHDOM (CMechlo JHNEHAOB) M coGcT-
BEHHO XHpoM. B Hactoslmee BpeMs B HayKe NPHHATO CRIPOH KHP,
T. €. 3KCTPAKT AHITHJIOBOrO scpnpa, HasHBaTh CBOGOEHHMH JIHIIH-
Aamu. Yacte JHNHAOE B 3epHe cBsi3aHa ¢ GeNKaME (JAHNONPOTeH-
Xbl) ® yraepozamH (rankonHnunm). IIpe  onpeRedeHmH cHporo
JKHpa OHH He 3KCTPArHPYIOTCS AH3THAOBHIM Sd)ﬂpOM H OCTaTCH
HeHsBJCueHHEIMH. B 3epHe NMUIEHWHH TaKHe CBH3AHEEIE JHNHAL
COCTaBJAKT 0Koso 30% Beex AMNHAOB.
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BBOAHDIE BUOJTOTMYECKME MOHATUS

§ 1. MeraBonuam

Tipe asyuenun OMOXHMHIO YCAOBHO NRJSIT HA  CTAaTHYECKYI0 H
npmHaMugeckylo. CraTideckas OHOXHMES HSyYaeT XHMHYECKHE €O-’
CcTaB M cBoficTBa BeIlNeCcTB JKHBEIX OPTaHH3MOB. 3811&'-)’8 AHHaAMHYe~"
CKOE GHOXHMEH -— H3YUeHHE NPEBPAlleHHA BEINeCTB B IKHBHIX
opramHaMax. DT0 IeleHHE NO3BOJACT OGJErYHTs H3yyeHHe GUOXH-'
MuH. B RefCTBHTE/BHOCTH TOT M ADYroM acmeKTH MO3HAHHA OHO
XHMHH HEBOSMOXKHO DacCIJeHHThb. HeosmoxHO H3Y9HTb H HOHﬁTb'
npeBpalleHus Kakoro-1aGC BEIIECTBa OpramHaMa Ge3 SHAHHA ero.
CTPOGHHS M CBOHCTR H BMECTe C TeM ONHCaHHEe OcoGeHHocTeH GHo-
XHMHUECKHX cOC/HHeHRA Ges XapakTePHCTHKH HX IpPeBpalleHHR
B OpraHu3Me He J1acT 0 HHX NOJNHOTO npencTansienns. COBOKYIHOCTE
XEMHYECKHX TIPOHECCOB, NPOHCXOAAINHX B JKHBOM OpraHH3Me, CO-
cTaBAsieT GHOJOTHYECKHH O6MeH BeLIecTE.

ObMen semecrs {MeTaGoaH3M) KHBOH KJIETKH COCTOHT H3 JBYX
TPYNN OCHOBHHIX PeaKiRi — KaTalOIHYeCKHX H  aHabOJHYCCKHX.
Yacrb o6ulero mpouecca o6MeHa BelIecTB, 3aBepllalolasca paspy-'
ILIeHdeM BeilecTB, BXOASUIHX B COCTAB OpPraHH3Ma, T. €. pacnanoM‘
3/IEMEHTOB HBOTO Teia H HX IHCCHMHNALMeH, HasHRAIOT KaTaGo-
JH3MOM. Czoua OTHOCATCA paaHooﬁpasHHe PeakIHR paclienacHus
(rupponus, docdoposns) W oxucaeHus. Ilpn STOM BHCOKOMOTEKY-
JAApHbIe OpTaHHYECKHE BellecTBa paclIeNIsoTcd p:{0] HPOCTHX
PENICCTS ¢ ONHOBPEMEHHHM BHISJEHHEM cOmepxamledics B' HHX
cB80GOIHON XMMHYeCKOR SHePrHH, HCNOAB3YeMOi 3areM Ha Iponec-
CHl JKH3HEeJeATeNbHOCTH,

Jipyras uacTh oGIIEro mpomecca OGMeHa, HASWBAaeMax aHAGO-
JH3MOM, — 3TO TIOMJIOLIEHHE H YCBOEHHe (accnmnnﬂum) ™ €]
COBOKYITHOCTh XHMHYECKHX NPOLECCOB B JKHBBIX opranusmax, Ha-
NpaBJeHHHX Ha o6pasoBaHWe H OOGHOBJeHHWe CTPYKTYP KJCTOK H'
TKanelt. ITpn anaGoJH3Me W3 OTHOCHTENLHO NPOCTHX MOJEKYJL
CTPOATCH CAOKHEIE. 3TH IPONECCH OOBLIYHO OCYILECTBIASIOTCH ¢ 3i
TpaTok SHepTHH. AHaGoMHUeCKHe H KaTaGOJHYECKHe TIPOLECCH Npo-
TEKaloT B XHBOK KJeTke. PasiuuaioT TPH YPOBHS CBSI3H MEXAY
KaTaboAH3MOM M  aHab0IA3MOM.

Ha nepeoM ypoBHE — HCTOUHHKOB yTUIEpOJa — IPOAYKTE Katas
GomuaMa MOryr crarh cyGcTparaMH aHaGoiuuecknx peakuui. Ha
BTOPOM YPOBHe — SHepreTHUECKOM — aHaGoJHYecKHe INPOHECCH
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§ 2. fipocruie mummpsi © R

K HpocThiM JHNHIAM OTHOCAT XHPH H BOCKH. -

JKups. BofoHepacTBopuMEIE BelieCTBA OHOJOTHUECKOTO NpPO-
HCXOMKACHHSA, COCTOSIIHE H3 TPHAUHAIMUCDPHHOB KMPHHX KHCIOT,
D10 3anacHHe BelecTBa, NpefcTaBisiomue cofokt Hapazy ¢ yrae-
BOJAMH KOHIEHTPHPOBAHKLIN SHEpPTeTHUeCKMA M CTPOHTIbHLIA pe-
3epp opraHusma. Ha nomo xupoB npuxomurcs 63...65% scex am-
nuzioB 3epHa. OHH HAKATAHBAOTCS B GOMBIIKX KOJHWYECTBAX B Ce-
MeHaX MHOTHX DacTeHHH, OcoOeHHO MacAHuHmX. CeMeHa, GoraThe
JKHPOM, HCTOJB3YIOT B MaclOXHPOBOR NPOMEINJIEHHOCTH AJs TO-
JyTeHHd DACTHTENBHHX HPOB (pacTHTeqwHHX Macex). Huxe
NPHBOAMTES CPeRHee COAEPKaHME CHPOTO XHPA (CBOGOAHHX JH-
NHAOB) B CeMeHAX BaXKHeHINHX 3epHOBHIX, GOGOBHX H MACIHYHHX

KyabTyp.
Kymrypa Conepxanme Kyastypa Copepmanne
SKnpa, % uba, %
TMwernuna, poxs, Kykypysa 5
AIMEHD 2 Honconneanux 45
Mpoco 4 Knemesaua 60
Tpeanxa 3 Cost 20
Puc 5 Topox, dacoas 2

JKup comepXuTcsi TIaBHHM 0GpasoM B aJefpOHOBOM cJloe H
sapoiuie. B sapojile sepHa NMIIeHHIW # JKHpa B  CpeJHEM
14%, npoca — 22, rpewnxn— 17, Kykypys — 30%. Ilo xumuwe-
CKOMY CTPOEHHIO JKHDHI HPEICTABJIHIOT OG0 cMech CIOXHHX 3¢dn-
POB TPHALHM/IMMUEPHRHOB (TPHIIHIEDHAOB) TPEXaTOMHOTO CHHPTA
TJAHLEpPHHA H BRICOKOMOJIEKYISIDHRX XHPHBIX KHCJOT H TOCTpOeHB!
10 TAKOMY THIY.

o)
pZ

CHz—o—cé Ry

o)

pa
Cl-l—o—cf—k2

Z
CHy—O0—C% Ry
rae Ry, Ry, Rs — Paifikaas XUPEHX KHCJOT.

Paguganpl XHPHHEX KHCAOT MOTYT GHThL ONHHAKOBHMH  HIH
pasHEIMH B DasJIMUHMX codetamHAx. HaumGosee wacto Berpeuaio-
ImHEecss B KHPAX 3epHA JKHPHEIE KHCJOTH INPelCTaBJeHH B - Tab-
aane 43.

Tpu GoublnoM pasHOOGPAsHA B NPHPOAE KHPHHIX KHCAOT B
mupax npeo6nanaloT C,-Cos-KHCIOTH ¢ UYETHEIM .9HCJIOM AaTOMOB
yraepona (riaBHelM 06pasoM Cie- & Cie-kucaot). Ha gomo Tpex
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4. Yncza EucuOTHEe, HOXHME K OMMNCHNS CBODORNME JHNNAOE S6PH2 MHGCHREM

Uscae
Kyastypa
KncaoTHOR, MF Roxsoe, * | ownnemna, xr
Hlmennma 5,1...93,4 103,8...1H,9
Poxe 9,4...13,2 132,2...138,1

BHARAIOTCS cBOGOLHEIR TJIHIEEDHE H CBOGOAHBIC XKHUDHHE KHCAOTH
HUJAH WX COJH, HashBaeMhe MBLAaMH. JIf XapAKTeDPHCTHKH CBOWCTB
KHpa NPUMEHSIOT TaK HasHBAEMHe UHCI4, HanGosbuee sHaueHHe
YMeIOT TPH YHC/IA: KHCJIOTHOE, ﬁOﬂHOe H OMEIJIEHBA.

KHC.'IOTHOE YHCJHAO. KOJIH‘leCTBO MHJIHTPAMMOB €XKOTr0
sKaJus, HeoGxoguMOe AMA HeHTPaJH3aluH CBOGOAHBX KHUPHHIX KHC-
JIOT, COAepiKallHXCsA B ONHOM rpaMme KHpa. KHC.'IOTHOE HUCA0
‘YKashlBaeT Ha KOJHYeCTBO CBO6OHHHX JKHPHBEIX KHCJOT, OCTaBIIHX-
€A He HCMOJb30BaHHBIMH NpPH GHOCHHTE3€ Macsia BO Bpems cospe-
BaHHSI CEMSH, HJAH Ha HaYaBIWIYICA MNOPUYY Macsa, cONpoBOXKAaw-
Alycsa YBC/HUCHHEM COAEpIKaHUs CBOGO}IHHX KHPHBIX KHCJOT.
Kue/l01HOS YHC/IO Macha B CeMeHaX MAacAHMdIHBX KyJAbTyp HODMH-
pyerca craHAapTamy. JIJIS CeMSH WOACOMHEMHHKA MOCTaBJAAEMOrO
&acaoTHoe uneao (Mr KOH) He ZO/XHO GbiTe A BHCINETO cOpTa
6oJiee 1,3; meporo — 2,2; BToporo — 5.

HQ}J[HOG JHCAO. KO.’IH'{QCTBO rpaMMoB ﬁo}xa, CBA3LIBAEMOE
100 r sxupa. Plox npucoennusiercs N0 MecTy ABORHMX ceasedl. Ilo-
BTOMY HOAHOE YHCJIO [aeT BOSMOXHOCTH CYAHTE O COJAEPXaHHH B
JKHpe HenpeeJbHHX KHPHEX KHCAOT (0 CTeNeHH ero HeHachlmleH-
‘HOCTPI). Ilo BenuuwHe HOOHOTO YHCTA PAacTHTCABHEIE XHDH HEAAT
Ha BHICHXAKUHE — ¢ HoxHbBM uHcaoM 130 n BHIIE (MbHAHOE, KO-
HOMJAHOE) M HEBBICHXalomHe — ¢ ROAHBM uMc/OM MeHplle 85
(kJIeleBHHAOE, apaxHcosoe). BricHxalonmue H HEKOTODHe MHOJY-
‘BHCHXAWIINE XHPH (PHKHKOBOE, DalcoBoe Macila), HMeiouiHe
fIpOMeXyTOuHOe AOAHOe YHCAO0, HCMOJL3YKT B OJH(OBApEHHH, Ja-
KOKpPacOYHOM MNPOH3BOACTBE, NPH H3TOTOBJEHUH KJIeeHKH H JHHO-
JieyMa. HSBHCHXHIOL“HE JKHpPH HaxozdT HpHMeHeHHe B TeXHHKe.
YacTe U3 HHX TaK XKe, KaK H NOJYBHCHXAN{He KUPE, NPHMEHAIOT
B MHIEeBOH MPOMBIIEHHOCTH, YeM BHIUe HORHOE WACTHO, TeM Jer-
"4e OKHCJISEeTCA H CKOpee NPOropKaeT KHP.

Yncno (waum Kosppuuuent) omMumaenna Komie-
~CTBO MHJJIHTDAMMOR €JKOro KaJjiH, HeOGXQﬂHMOe Bas HeﬂTPﬂ:’lH-
3auuH cBOGOAHHX H CBASAHHHX € TIHUCPHHOM XHPHHX KHCJAOT
8 1 r xupa. B Tabaune 44 npuseseHH UHCAa KHCJOTHHE, OMBLAe-
Hust ¥ HoIHHe CBOGOMHHX JHNHIOB CBeXeyGPaHHOTO 3epHa mile-
HHLE M DXKH.

BEJIH'-IHHH KHCJIOTHOI'O 4HC/Ha, HanGoaee TIOBEPKEHHOI0 KoJe-
~GaHHAM, cB3aHA ¢ YCAOBHAMH CO3DEBANHA W XDAHEHHA 3epHa. Ilpn
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'HOJIHOR TeXHMYECKOR CHEAQCTH OHO HAXDJIMTCH HA CAMOM HH3KOM
yposue.

Ilpu xpaHeHHH pacTHTENBHHA XHD, MyXa B KPyHa NOA BAHI-
HEeM CBETA K KHCJOpOAa BO3AYXa, 4 TaKXe BAarH NpHOGperanT
HenpHATHEE BKyc W 3anaX. 3To -- c/eACTEBHE THAPOJIH3A M OKHC-
JIeHHS JKHPOB, H NpeXAe BCEro HeHACHIIEHHHX XHPHHX KHCIOT
(nporopkanue). IIpn KOHTaKTe ¢ HeHACHIIIEHHHMH MXHPHBHIMH KHC-
JIOTAMH KHCJAODOA NPHCOCAHHAETCH NO MecTy ABofHOH cBsisu C
oGpasoBaAHeM IHKJIHYECKOR NepeKHCH.

R...CH;—CH=CH-CHy... COOH+ Oy >
—+R...CH;~CH—CH— CHz... COOH
o—o6
“nepewuc Hewachientod Kuphof KUCASTs!

3areM MPOHCXOAMT Pa3pHB MO MecTy ABONHOM cB3H ¢ o6pa-
30BaHHEM DASJMUHBIX albJErHIOB, KeTOHOB H KHCJOT ¢ KOPOTKH-
MH UENSIMH C HENPHATHHM 3aNaxoM.

B pesyasTaTe XKU3HCAERTEbHOCTH MHKDOOPTaHH3MOB H3 JKHp-
HEX KHCJAOT O6pasyloTcs KeTOHH ¥ JpyrAe NPOAYKTH, Cnoco6er-
ByIOLIHE NPOTOPKAHHIO Maces.

B NpOropKaHWM PACTHTEJBHOTO Macla H NPOAYKTOB H3 3epHE
SoaBIIYI0 POJb AIPAIOT PepPMEHTH TPHAIHJTIHIEPOT-THNA3A B K-
TORCHTeHa3a. B moGOM 3epHE CONEPRKHTCS TPHAUUATAHHEPOJ-JH-
1a3a, HO OCOGEHHO AKTHBHA B ceMeHax KJemleBwHsl. B sapoammax.
NIeHAIH ONTHMYM ee fRelictBusi Haxomures npn pH 8,0. Pep-
MEHTaTHBHO® TIPOTOPKaHHE HAaYHHAETCS C Ae#CTBHA TPHAMJIJIHIE-
POJI-AHNASH, OHA PACHEIVIIeT XHP C 06pasoBaHHeM CBOGOAHHX
HHPHHX KHCJOT H TIMUEPHHA. 3aTeM JHIOKCHTEHasa, KoTopas
0COGEHHO 3HEPTHYHO OKHCAHET CBOGOAHHE, a HE CBA3AHHHE B TPH-
AUHJTIHICPHHAX XKHDHBE KHCIOTH, NpespallaeT HX B THApORE—
PEKHCH — AKTHRHBIE OKHCIHTENH.

R... CH;CH=CHCHz CH=CHCHz... COOH+ Oy >
—=R...CH;CH=CHCH,CH= CHz ... COOH
OO0H
2uTPOnEPeRUC HERATHILEHHOL MuUpHOL KUCROTS!

Hpa OKHCJIEHHH H, CJeA0BaTe]bHO, NPH NPOTOPKAHUM DPaCTH-
TeAbHHX XHPOB TPHALHJTJHIEPOJ-JHNAa3a H JIHOOKCHIeHasa- neﬁ-'
cTBylorT copMecTHO. ITox BiusHHeM mNepekucedl M IHApONepexHced
NMPOHCXOMHT JaibHeRIUMH pacnal MHPHBIX KHCJAOT, o6pasyloTcs:
aJbJeruibl, KeTOHbH H Apyrue HeNpUSITHBIE Ha BKyC H -3alax Be-
uecTsa, BCAEACTBHE Yer0 XXHpP NMPOTOpPKaeT.
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[TocneA0BATENEHOCTS ~ PEPMEHTATHBHONG NPOTODKAHML. PACTH-
TeNBHOIO KHPA MOXKHO HIOGPAIMTD TAK:

Touanunsyepun
TPUALMITIHLLEPOR - AUTIAZA.

Huprwe Kucnoter U 2nuyepL
MITOKCHUreHA3A

Tlgpexucy u 2uGHanEPexUC KUpHbX KUGHOT

Pagmumwsie ansdecuds: u KEToHs!

IMpu craboM geficTeHH JHNOKCHTEHAsH HeGOJbIINE KOJMYECTBA
THApONEPeKHCceHl KHPHHX KHCJIOT SYKPRNJIAIOT» XJeHKOBHHY, YCKO-
PAIOT TpOLECC «CO3PeBAHHA» WIHEHHYHOH MyKW, yaydllaioT ee
'XJIEGOHQK&])HHE AOCTOHHCTBA.

PaspaboTaH TexHOJOTHUECKH| NpHeM yJyulleHHs xaeGomexap-
"HOT'O AOCTOHHCTBA NINeHHYHOH MYKH. OH 3aKmouaercd B JlOGaBJIe-
HHH K MyKe [peABAPHTE/BHO THIATEJbHO WepeMellaHHWx (He
ABOABIIOI KOJNMUECTBA) COERON HJIH TOPOXOBOA MYRH {Ta B ApYy-
‘rasg coAepiKar aKTHBRHYK JIHHOKCHFEHRSY) ¢ HeOGOJLIUHM KOJHIeCT-
BOM pacTHTeNbHOro Macha, B peayabrate %/1e6 cTaHOBHTC Gojee
NHWHEM (06beM ero yBesmumBdercd xo 50%) mpam oxHOBpeMEH-
"HOM OCReTJIEHHH MSAKHIHIa (BCJIeI[CTBHe 9aCcTHUHOTO pacnajga Kpa-
CANIHX BEECTR).

Bockn, Cioxuble 3duph, 06pasoBaHHHE JKHPHBIMH KHCJAOTAMH
H BHICOKOMOJIEKYJISDHHIMH OJIHOATOMHBIMH CITHDTAMH JKHPHOTO (pe-
JKe apOMaTHYecKoro psiaa).

{0]
R.—Cﬂgo-c’:
Ry

Ony coJepxKaT TaKxke Hel(m'op'oe KOJIH'-IeCTBOvCBOGOJIHHX HKHD-
“HEIX KHCJIOT YNOMSHYTHX BHCOKOMOJEKYNSAPHHX CNHPTOB H YIie-
“BOAOPOZOB.

Bockn TIOKPBIBAIOT TOHKHM CJOEM JHCTBHA, cTeban M NA0ZB
pac'reﬁnifl. BocKoBO# Hazer Ha TJA0Jax NpeJoxpaHseT HX OT CMa-
UMBaRHs BOROM, BHICHXaHHA H NOPAXeHHS MHKPOODIAHH3MaMH.
“CojlepkaHie BOCKOB B SepHe odYeHb HepeJHKOo. OHH colepiRaTcH
T J1aBHEIM 06P830M B 060J0uUKaxX 3epHa, HOKPHBBH ero ToHualmef
‘BOCKOBOW NeHKOH. B 060NI0YKaX CeMAH HOACONHEYHHKA COACPMHT-
ca 0,2% BOCKOB 0T MaccH 060JOYeK, B ceMeHax JbHa — 0,03%,
B ceMeHax cod — 0KkoJo 0,01%.

ITpu nepeMelieHHAX 3epHa, 0COGEHHO CYXOro, BOCKOBas MJEHKa
«GHCTPO paspyuraeTcs. B cocTas BOcKOB BXOAST OOHUHHe A/ KH-
“POB NKHPHEIE KHCJOTHI (ﬂaJILMHTHHOBaﬁ, CTeapHHOBasA, OJIEHHOBAs
# Jp.) ® KHCHOTH, XapakrTepHHe IJs BOCKOB, — KapHayGoBas
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C2Hig05, neporunosan CyHesOs, moitamonax CiHgpO: w  mp.
Y3 cnupTOB, BXOAANIHX B COCTZB' BOCKOB, MOXHO OTMETHTH LETH-
a0BE (rekcagekadoa-1) CHg(CHa) 1. CH:OH, uepusoBmit (H-rex-
cakozanon) CH;(CHa)2«CH:OH u ap.

Vs XHUBOTHHX BOCKOB HamGOJBIIeE SHAaUCHHE HMECIOT NUETHHBIH
BOCK, CriepManer (H3 depennoll MOJOCTH KallajoTa), JAaHOJMMH (K3
oBeubell HIepCTH).

§ 3. Cnouble nuaMAB

DochaTHEH OTHOCATCH K CHOMHHM JunuiaM. OT XHPOB OT-
AA4AlOTCH cORepxanfeM (GocdopHOl KHCAOTH H CBH3aHHOTO ¢ Hel
430THCTOrO OCHOBAaHHA HJIE ZpYyroro COE}IHHEI'!KH.

0

=
cng—o—cZ g,

0
CH-—O——CZRz
OH
<
CHy—0—PE=0
‘OB
Ecan B nprsenennofl ofmelt dopmyse (ochaTHAOB yXaMHTE
ocTatoK B, noayuntes ¢ocharuanas KHCAOTA:
CH,0—CO—R'
R*—CO-OCH O
CH,0-—P —OH

OH
pocharauas wncoTa

rae OCRy u OCRy;— oCTaTKM Pa3/NHUHHX KUPHLIX KRCAOT; B — OCTATOK a30TH-
CTOr0 OCHOBAHHA BJIH APYTOTO COBAHHGHHS, NPHCOSXHAAMIIEroca K {ochopHoR
KHCJIOTE Uepes THAPOKCRA.

B Tom cayuae, eciin B mpeacraBasieT cofoil 0CTAaTOK XOJHHa,
TO ¢OC¢8TH}1 Ha3HBaeTCa JCUHTHHOM, ecJd KOJaMuHa, TO Ked)a.vm-
oM. XOJHH MOXKHO PaccCMaTDHBATh KaK NPOHSBOZHOE TrHApaTa
oxncr ammonns OHCH,CH,N (CH;)sOH.

Konamun — aMHHOSTHJIOBHA CHHDT

CH;OH— CH;—NH;
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B sepHe H cemeHax npeoGaajaeT JeHATHH, Kedanmi cOMPOBOX-
HaeT ero B HeGousliux KosmuecTsax. @ochaTuasl Mo BAUSHHEM
KHCJIOT H COOTBETCTBYIOMIHX (EPMEHTOB THAPOIUBYIOTCA ¢ 06paso-
BaHHEM CBOMX COCTABHHIX uacTeli. DepMeHT TPHAUMITIHLEPOJ-JIH~
masa oTHlenaseT or (ocdaTHAOR KHPHEE KHCJIOTH, TaHmEepodoc-
¢daraza — GochopHyI0 KHCJOTY — OAHO M3 BaXKHeBIIHx BellecTs,
ONpenenOMHX KHCJIOTHOCT: 3epHA.

Ecay OTHIENJANTCS TOJNbKO XOJMHH (HAK KOJAMHH) H XUPHble
KHCJIOTHI, TO OCTaerca rpueprHQocdopHas KucaoTa.

O
cHZOH—cHOH—CHzo—P(

(oH),

B sapopninax mmeHunsl HafzeHs (ocdaTHinie KHCIOTH. Bbi-
JleleHKas M3 3apOXHINIell NINeHAUH cMech (GochaTHIOB COCTOSIA
H3 46,6% aeuntnHOB, 11,3% xedamuno u 42,1% dochaTuaHbIX
KacaoT. Pocdatrinl BMecre ¢ GeakaMi o6pasyloT JHIONPOTEHIH,
BXOASMIME B cOCTaB MeMm6paH, peryJHpyOUIHX [OCTYNJeHHe B
KJETKYy H ee OpraHeJJ PasHooGpasHEIX BemecTs. JIHNOMpOTEHWAH
BXOAAT TaKXKe B COCT4B OPTAHENN KJNETKH (f1pa, NIacTHA, MATO-
Xouapnit). ®ochaTHAH, O0CO6EHHO JMeLHTHH, — MOBEPXHOCTHO-AK-
THBEbE BeIIecTBA, NPEKPAcHble SMY/ILrAaTOPhl, INHPOKO NPHMEHse-
Mble B NHLIEBOR MPOMKIILJIEHHOCTH NPH HITOTOBJEHHH MIOKOJaza,
MaprapuHa H'B KauecTse BelllecTB, NPEIOXPAHAIOMIAX KHPH OT
OKHCJIEHEA H TMPOrOpKAHHS.

docdaTHAE — NOBEPXHOCTHO-aKTHBHEE  BellecTsd, yJyullalo-
mue xJe6oneKapHble IOCTOHHCTBA MUIEHHYHON MykH. B sepHe mme-
HHUH, PXH, SUMeHsd B puca cogepxartcs 0,3...0,6% docdarnros;
B 3apoxbinie mmreHune 1,6%; B cemeHax noacojHewnnka 0,7.
08%, xnomsatuuka 1,7...1,8, com 1,6...20, B 3apofbunme con
3,15%.

duTHH — KaXBfi-KaJbUHA-MarKHeBas  codb  BHO3HT(hOCHOPHOI
KHCJIOTH, B OCHOBE KOTOPOH JIEHHT [IECTHATOMHWHR CHHPT MHO-
HHO3HT.

VIHOBHT OTHOCAT K BHTAMHHAM, IIMPOKO PACHPOCTDAHEH B pac-
THTEMLHOM MHPE B CBOGONHOM COCTORHHH M B BHAe (QHTHHA.

O—PO—(0OH),

G
(OH),0P—Q—HC CH—O—PO(OH),
(OH)ZOP—O—HC\CﬁCH—O—PO(OH)z

©—PO—(OH),

unoznThochopuan  xucnoTa
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85. Copepmanne Gochopa B NmEHATHIX OTPYOHX H DAPOAMMAX

Ompyde, % Saponum, %
@ocdop ot cysoro | % obueny ot eyxoro & ofmeuy
newecTna ocdopy sewecTea Pocdopy
OB 1,65 — 1,24 —
Drvara 1,42 85,96 - 0.60 47,98
Jlanaxmui 0,03 1,70 0,07 5,70
OcransHoit 0,20 12,33 0,58 47,30

dnTHHA MAOTO B aJefpOHOBOM CJl0e H OTPYGsix, 0coBeHHO B
XJAOHKOBOM KMEIXe, B BHAOCMNEDME HINEHHIBl €rc NOYTH HET. Ero
BB AEAHIOT H3 0pr6eﬁ, KOHOIIAHOIO H XJOTKOBOrC XKMBIXOB, H3
OTX010B xpaxmano»na'mqﬂoﬁ TPOMHILJIEHHOCTH. HCHOJIBSY!OT B
BHe JeyeGHOroO npenapara.

V3 oburero cojepkaHua opraHHueckoro Qocopa sepHa mile-
HHIE GOJIbIIYIO €r0 9acTh cOCTaBJIeT (ocop GuTHHA (Taba. 45).

B nepudepuiinpix yacTax 3epHa ¢uTHHa Golbile, UeM B 3apo-
Znime. QKOO NMONOBHHE! (ocopa 3apoxbllia BXOAMT B COCTAB (U-
THHA, A OCTaJbHOE€ B OCHOBHOM B COCT2B HYKJICHHOBLIX KHCJOT.
Conepxanne ¢ochopa (HTHHA MO AAHHHIM DasSHBIX HCCACAOBATE-
Jefi (B cpenHem):

Tpoxykrs % or cyxoro
Bemectsa

3epno 0,17...0,32

Orpyba 5...1,20

3apoasm 0,60

Myka 72%-Horo BHXOAQ 0,05

Myxa 85%-Roro BHXOxA 1,10...0,13

GutnHOBOrO Qochopa B 3epHe pxH 6oJbINe, ueM B HIIeHHUE
(B cpeanem 2,5% or cyxoro memiectsa). B sepre, ocoferHo B ak-
THBHO# (opMme, B OTPYGAX WiNEHHHE!, pHCA H APYTHX 3JaKOB CO-
RepuTCH (hepMenT ¢uTasa, oTHOCAmlasica K rpynme docdaras m
OTUIENVISIOMAsA OcTaTKH (GOCHOPHOR KHCHOTH OT HHOZHTHOCHOPHOH
KHCAOTH. ONTHMAJbHBE YCHOBHA AMA jefictsust durasei — pH 5,5
u Temneparypa 55°C. ®urasa mMeerT 60JBIIOE TEXHOJIOTHIECKOE
sHaueHne. Bo-mepemx, ommenusemas ¢uraso docdopHas kmeno-
‘Ta — ONHH U3 BaXHeMIHX HCTOUHHKOB, OT KOTOPOTO 3ABHCHT KHC-
JIOTHOCTb 3€pHa H MYKH. Bo-BTODBIX, (WHTasa, cozepXamancss B
IPOXKAX H 3€PHe, pacllenssier GUTHHOBYIO KHCJOTY H ee NPOR3-
BOAHbIE M TEM NOBHIIAET YCBOSEMOCT:> JENOBEKOM CONEepKallerocs
8 XJebe Kaablus.

DuTHHOBAs KHCJHOT2 00pasyer ¢ KaJblMeM TPYAHOPACTROPH-
MHe COJMH, KOTOPhle He MOANAIOTCS ACHCTBHIO MHINEBAPHTENBHLIX
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coxoB. Ho Bo Bpems GpoXeHus B caMoM Havaje BHIUKH Xieba
AKTHBHaf (DHT23a2 YCeBaeT pacilelTr GOJLIIYI0 HacTh (HTHHO-
BOR KMCJIOTH, HMeomefics B8 Myke. Ocraiolneecs HeGoablioe Koau-
YecTBO (HTHHOBOH KHCJOTH yXe He MOMET 3aTPYAHHTb YCBOCHHE
codtefl KaJBIBSA,

§ 4. Liuknuueckue nunupabl

Bcee CT¢POHAH — NMPOH3BOAHHE LlHKﬂOHeHTaHOﬂepTﬂﬂqu’eHaH’l"
peHa.

K creponpaM otHocsT CTeapHHH (CTepOH) — BHCOKOMOJEKY-
JAspHBle [MKJIHYECKHe CHHPTHl M CTEPHAM — CJAONHHE 3(HDH cre-
puHoB. CTepuAH He PACTBOPKIOTCK B BOJE, HO XOPOIIO PACTRODH-
MH BO BeeX JKHPOBBIX pacTBOpHTeMsix. TIpH H3BJETeHHH XKHpa H3
3epHa AHITHIOBHM 3()HDPOM B SKCTPAKT MEPEXOAAT HE TOMBKO K-
pH H ¢ochaTHIH, HO H CTEPOHALI, KOTOPHE TaKHM 06pasoM Bxo-
AAT B COCTAB CHIPOTO XHpa. [IpH OMEIIEHHH XHpa CTEDHHB OCTa-
10TC B HeoMbIAeMOl (paKUHH, COCTABAAS HAHOGONLUIVIO e J4CTh,
B cHpoM KHpPe CeMSH HEKOTODHX KyJBTYP COHEPXHTCS CaAeAylo-
Iliee KOJHYECTBO CTepHHOB {Tabi. 46).

46. CopepiKaHHe CTEDHHOB B CHPOM Xupe

Macauwnas Kymsypa | ‘% oT Macc Macwa || Machmuman wymtypa [ % OT Macew macha

Kaemesuna 0,5 Panc 0,8
Kymxyr 0,6 Con 0,35
Jlen . 0,4 XnonaaTaEK Ho 1,6

CrepunH, 06pasys ¢ GeJKaMH CJIOXHHE KOMILIEKCH, HFpaioT
BaXHYK DPOJE B COCTaBe NPOTOMNasMH. ONH yuacTBYIOT B IOCT-
POEHHH GHOJIOTHUECKHX MeMOPaH, PeryJHpYIOIIMX OOMeH BellecTs
B KJerke. B aepHe nureHHubl cTepuHoB H crepunos 0,03...0,07%,
Kykypyss 1,0...1,3%, B npoxkax ceemie 2%.

XaparTepHEli TPEACTABHTENb CTEPHHOB — 3PTOCTEPON
CgsHasOH. Or comepxuTcss B TMUEHHYHOM 3€pHe, B JPOXKIKAX,
B POXKKaxX CHOPHHBH, IVIECHEBHX IpHbax.
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Monexy.'la IProcTeposd HMEET CleAylollee CTpOeHHe:

CHy
CH—CH CH==CH-CH—CHl
Hzc/ CHz L on
CH; I CH, s
CH,| H—CH2
O CH
HO/ efi, ¢A
dprocrepox

TMpu o6ayyeHHH 3procTeposa yJIbTPa(pHOJCTOBHMH JydaMH H3
Hero 06pa3yloTcss BHTAMHHEI FPYNUM D (aHTHpaxHTHYECKHe BHTA-
MuHH). JIJ5 OPOMHILJEHHOTO W3rOTOBJEHHA BHTAMHHOB TpyI-
ou D HenmoNbsyioT APoXMKH.

VisBecTHH MHorouHCJ/eHHHe cTepHHH. OHH DPa3iH9aloTcs KOMH<
4ecTBOM ABOAHHX cBfsed W cTpoeHueM 6okoBofi memn. Koamecr-
BO CTEPHHOB B CO3PEBAIOLIEM 3epHe MIIEHHNE! MOKA3aHO Ha PHCYH-
xe 33.

W3 KHBOTHHX CTEPHHOB CiIellyeT HasBaTh xofecrepus. Ilpm Ha-
pywienus OGMeHa BeNIeCTB OH OTKJaAMIBAETCH Ha CTEHKAX KpoBe-
HOCHHX COCYAOB, MPHBOAS K PAcNpOCTPAHeHHORA Tsaxenok Goxes-
HH — aTePOCK/EpPO3y. B PacTHTENBHBIX Mac/ax COAEPXKHTCH OOBIT-
HO OT NBYX A0 9eTHpeX CTePHHOB, MPHUEM O6S3aTENLHOH COCTAaR-
Hoft wacTeIo sABAseTes carocrepodt CoqHzOH.

Ho GHy _CHy
CH2| ’c CH—CHZ—CH2—CH—CH
H,CT o CHy
Fh I b,
CH, ——CH,
e e So e
sl b e
x 2
W e, ed

§ - curocrepon

B nmenune crepuHbl NpeACTABNEHH B  CJCAYIOIHX LOJAX:
B-curocrepun — 66%, crurMacrepun — 12%, xammecrepus — 11%,
xonec’repnﬂ——ls%, B KyRypyse A0af [-CHTOCTePHHA COCTaBJAET

86% oT BCex cTepuHOB. KoJHYeCTBEHHEN PSLA CTEPHHOB JJIS CEMSH
IBYAOJbHHX PacTeHHH TaKOf e, Kak y NIIEHHNH, a CONCPIKAHHE
crepuros B Hix 0,15...1,5%.
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1 Prc. 33. MsmereRme COZepXaHHS CTEPUHOB Ipw
441 C03penaHHR SepHA TIICHHLE:

11— B-owroctepin; 2 —Kaunecrephmi 3 — BprocTepRH;
48] 4 — CTHTMSCTEDHH; & — JaBOCTEDHH; 6 — GPACCHKAC

PRR; 7 — 2,5-RECApORamOCTepHE; [ — Xomen GopuEDO-
Banms sepua (w=60%); I — MoTouHan cnenacrs (50%);
11l — uadazo vockomof cmemocts (35,7%); IV — Konen
BockoBoft cmesocts  (20,3%); V —mosmas  cnenocts
{14,2%); V/— cBeeyOpamoe sepRO, NepecToRBlee Ha
XopAio 6 cyr (1,2%); VI/— sepno, nepecromsmee aa
xapmio 10 cyt {11,1%); VII7 — sepno, nepecrossumee na
xopAwo 20 cyr (10,2%); [X —sepro, mepecTomsmee Ha
2 xopmo 30 cyr (9,6%)

3§ &

§ 5. CeazaHHble nunuabl

@
w

4 Bee aunuan npuHATO YCJOBHO  fe-
AHTh Ha CBOGOXHEE, CBA3AHHHE H HPOY-

= ¢ wHocpazannue, [log cBOGONHHMH MOHH-

£ MalOT JIHIHAE, KOTODHE BHAENSTIOT HC~

T I HZ7E BEK UePNbBAONled SKCTpAKLHER AHITHJO-
GpoKu BEIM SbupOM. CBA3AHHEIMH JHIHAAME
HA3LIBAIOT BEUIECTBA, H3BJEKaeMHe MO-

JISAPHHIMH PAaCTBOPHTE/AMH, PaspylIaiONuMH Gojlee NPOYHEIE CBA3H
B MMIHKOMPOTeHAOHNAAHEIX KOMIJekcaX. [Ipy BBHIEJCHHH CBA3aH-
HHX JUIHAOE PasMOJOTOE 3ePHO NPeABADHTEJBHO 00pabaTHBaIOT
TOPSIYHM STAHONOM M 3aTEM JHIHAL H3BJIEKAIOT AHSTHAOBEM 5(H-
poM. K TpOUHOCBSi3aHHBIM JIHIMAAM OTHOCAT IPYNHY JAHNHAOB, HS-
BJEKaeMHX IHSTHIOBHM S(HpPOM M3 OCTaTKa MocAe BHACTCHHS
CBA3AHHMX JIMMHAOB, UPENBApHTENbHO 06paGoTaHHOrO KHCIOTOH
HJH IIeNOUBIS AJIS paspylreHus eme Golee MPOUHHX cBasel Ge-
NOK — ANAA ¥ JHIHA — yraesod. CoxepxkaHnwe JIHMAMZOB B 3epHE
OCHOBHHWX 3¢PHOBHIX KyJETYp NpHBefieno B TaGmuie 47. Ms obmero
CONEpXKAHNS JNHTUAOR HaHGOMbIas YaCTh NPHXOJHTCA Ha CBOGOA-
Hele JHOuAe: oT 65% (poxs) no 89% (mpoco), B cpeanem 77%.
Tlo comepxanuio CBOGONHEIX JIMIHAOB OCHOBHEIE  KyJAKTYPH
MOXHO pacnpeRejuTb B Clemyommii pax: osec (5,70%), KyKy-
py3a, cOpro, mpoco, rpedHxa, pHc, Nmennna, poxs (1,68%). Ilo
CYMMAapHOMY COAEPXAHHIO CBA3AHHEIX (OPM JHOHAOB (B MPOUEH-
Tax K ofllemMy KOJHUECTBY JANHAOB) OCHOBHHE 3€DHOBHE KYJbTY-
PEl MOXHO PasjeluTh Ha ABe Ipynik. K OAHOH OTHOCAT KyJBTY-
PH ¢ OTHOCHTEJBHO GOJLINHM COAEPKaHHEM CBA3AHHLIX (OPM Ju-
mxoB: poxp (34%), rpeunxa (32,8%), mwennua (31%) m k
Apyrofi —¢ HX OTHOCHTENBHO HEGOJBIUINM  KOJNKYECTBOM: DHC
(17%), mpoco (11,6%), Kyxypysa (11,3%) n osec (10,2%). Ko-
JeGaHusT OTHOCHTENBHOTO COZEPKAHHA CBOGOIHHX, CBA3GHHHIX H
TPOYHOCBSI3AHHEIX JIHIHAOB OTPANAIOT PA3NHYHYIO POJb B mpolec-
cax XHaHeAeATeJbHOCTH sepHa. CROGOZHBIE JHIHIH — 3T0 B OC-
HOBHOM 3aNlacHble JHIHAH, CBA3AHHEE — CTPYKTYpHHeE. PPaKIHOR-

% om aduei cymmst cmepunol
3 2

w
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NPOTEKAIOT ¢ RoTpefinckEem sHepran ATP § Apyrax BHCOKGIHEDre-
FHYECKUX cOLAMBeHHH, O6pASyOmEXCH B npoliecce KaraBonH3Ma.

Ha TperbeM ypoBsne — BOCCTAHOBHTENBHBLIX  SKBHBAJGHTOB —
peaxuun anabonusMa noTPeGASIOT BOCCTAHOBHTENRHEE SKBHBAJEH-
TH, 2 B CJydae’ IPoueccoB KaTaGoJH3Ma B OCHOBHOM OKHCJHTENb
Hue. MeraGonnsm BrAOvaer B ceSda Bce pasHOOGpasHe peaxumii,
TPOKCXOAAUIHX B JKHBOM OpDraHH3Me: OKACJIeHHE, BOCCTAHOBJGHHE,
pacizenaenne, obbe(AREHAE MOJIEKYJ, MeXMOMEKYNIPHEN Neperoc
H T. 4. Oco6eHHOCTb COBOKYMHOCTH 3TOFO OMPOMHOrO $HCJIa PAasHO-
obpasHHx peakUufi B MKHBOM OPraHHSMe — CKOOPZHHHPOBaHHOCTb
OTAE/IbHHX Peakuuii B0 BPEMeHH H NPOCTPAHCTBe, HX CTPOTAd LOC-
JIeAOBATENEHOCTD.

. Oco6eHHOCTh MeTaGONHYECKHX MPOLECCOB 3aKAIOUAETCS TAKKe
B MX CTYNEHYaTOCTH H CONPHXKEHHOCTH. ,uJb‘l MHOTHX peaxum?x Xa-
PAKTepeH DAX MPOMEXYTOURHX cTymeHel. Hampumep, orucaenne
KJeTYAaTKH, KpaxMaJsta H APYTHX YTJI€BOAOB NPH CrOPAHHH BHe Opra-
HH3Ma DIPOTEKAeT OAHOSTANHO: ¢ mpucoenuHenmem Og cpasy obpa-
3ylorcs koHeunbie npoayktsl — HyO u CO.. Ilpu oxucienan yrie-
BOJIOB B TIpOllecce JEIXaHAA B XHBOM opranusMe oSpasosahme COp
d H;O mpomcxonut nosranHo, 6omee YeM geped 20 IPOMEKYTOTHBIX
peaxuuii.

MHorue 3HEPronoTpebAAIONHE PEAKIHN CBS3aHH C SK3OTEPMH-
HeCKHMH MPOLECCAMH, BEIAKIOUHME CBOGOAHYIO SHEPIHIO, HCIO/b-
3yeMyl0 OpH SHIOTEPMHYeCKOM mpouecce. DTO THNHUHEIA NpHAMEp
CONMPSIK@HHOCTH, T. €. B3aHMO3aBHCHMOCTH OTAC/HbBHHX peakunh
EpYT OT Ipyra.

§ 2. Knacewthukauus OPraHH3IMOR NO THIY MMTAHUA

JKm3ne Ha 3emie Pa3BHBAETCS TOMLKO NPH YCJAOBHH HeNPepHB-
HOINO KPYTOBOPOTA BellleCTB B NPHPOJE, & 3TO BOSMOXKHO JHIIb NPH
YCOBHH CYINECTBOBAHHSI OPFAHHIMOB C Pas/HIHHIMH NMOTPeGHOCTS-
MH, KOrAa NPOAYKTEH XKH3HeLesiTeJbHOCTH onHOR Tpynne OpraHH3-
MOB HCIOJIB3YIOTCA AAA NOANEDPKAHHSA KHIHeXEATENbHOCTH APYrof.
Beaywee 3BeHO KPyroBODOTa BEUIECTB B NMPHPOJe — MHBHe Opra-
HA3MH, crocofHEHe K 06MeHY BEMIECTB H SHePTHeH ¢ OKpyXaroie#
cpenof.

HTOr AMHTETBHONO Mpollecca SBOMONHH —— 06DasoBaHHE TPex
66MBUIMX TPYNN OPTaHHIMOB, PAHIAIOUMXCS MO THIY NETAHHS #
€noco6y NOJySeHHS SHEPPHE H OOBeNMACHHEIX B GHOLEHOSE™.

IMepsyo rpynmy cocTaBafioT aBTOTPO(H (CAMONHTAIOMIEECH).
ORH XHBYT, THTAIOTCH, PACTYT H DABMHONKAIOTCA, HCNOAL3YH H3
OKpyXatome#l CPeX:l HEOPraHWYeCKHe COJH, YTJIEKHCAOTY H BOAY.

* BHOIEHO3 ~— COBOKYIIHOCTb XHBOTHWX, pacTeHAll, TPAGOB H MHKPOOpraHH3-
MOB, COBMECTHO HACS/MOMMX YUACTKY CYIIH HAR BOJOEMa,
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47. Cpeance cofiepKanie JMNKAGE B 3ePHE OCHOBHWIX SEPHOBHX Xyab1yp, %

TMpourocas- S—

Hamnencsaume o | o | oo an | S

1,85 0,49 0,35 2,69

Po e 1768 0.57 0,31 256
Kyxypysa 4,78 0,34 0,30 5,42
Pune 2,34 0,23 0,26 2,83
Osec 5,70 0,43 0,31 6,44
Tpoce 4,05 0,15 0,39 4,59
T'peanxa 2,56 0,89 0,18 3,63
Copro 4,20 0,43 — —

48. ®paxuHOMEbI COCTAE CROGOHMX H CBA3AHHHX JHNHAOB SEPHA NIICHAUM

Conepxcanne oTaenbaLx
Gpaxumii, % or cymnm
annEz0n
paxnun ananRcE

csoSopnux | cassamEEIX

Hoaspuste mumAH  ((ocOMMMNAN, TAHKOTATHAH,
MOHOAIMALTALEPHHBI) 6,
Hengentupunuposannue g

3,

Xs10pOdANK -+ HeBRRHTHHRINPOBARKEIE

Huanaaraneprust

Crepurr 2

Kaportuxounu 1

CroGozHurie XHpHHE KHCAOTH g,
6,

TpHARKITIHUEPHHR 7
D(HPH CTEPHHOE, BOCKH, YTACBOAOPOLE

e85 pwnonl
Shmiwonbio

HHE COCTaB €BOGGAHHX M CBSSAHHBIX JIMIHAOB HEOLHHAKOB
(taba. 48).

OCHOBHas Pk cBOGOAHHX JUMHAOB — TPHALHANMHIEPHHE
(703%). Jlunumer pasHEX uacresl 3epHAa  HMEIT 3aMeTHHe
PacXoxIeHns O TPYNnoBoMy cocrasy. B cBoGoaHBIx ammmzax sep-
Ha DXA M INEHHIH UDeo6JafaloT TPHAUMATIUUEPHH (CBHIE
60%), B cBA3AHHHX — PPaKUHNA MONAAPHMX JHIHAOR {48,0%). Bce
TPYNNH JHOKAOB KaK B CBOGOAHOH, Tak H B CBASAHHON dopMe B
3apOXHILIE CONEPKATCK B 3HAUHTENLHO GOJbileM KOJHUECTBE, 9eM
B OCTAJIBHEIX YacTAX SePHOBKH. KICKNIOUEHHE COCTABAAIOT MOHO-
H JHAUWJITHIEPHHK. OcTa/bHHE 9acTH 3eDHOBKH MMEIOT CXOACT-
BO 110 COCTABY JHMHAOB.

Habmonaercs ofmas 3akomOMepHOCTD CHHKeHHs COAepKaHuT
CTEPHHOB, CYMMH 3()HDOB CTEPHHOB, BOCKOB H YIJEBOJODOXOR 1O
HaNpaBJIeHHIO OT NEPHOEPHH K LEHTPY 3ePHOBKH.
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§ 6, MurmeHTsl ¥ APYrHe KpacALMe BEILECTEA 3EPHA

Bce Kpacaude BeleCTBa 3epHA JSMAT Ha TPH TPYNIB:

JKHPOPACTBOPHMEE NHFMEHTH — XA0OPOGUAIH B KaDOTHHOHIN;

HEPACTBOPAIOIMKECT B MHPAX NHIMEHTH — (/1aBOHOHAH, dua-
BOHH H 2HTOIHEHK;

Kpacsllige BeIecTBa, oﬁpaayxoumecﬁ B pe3yasTaTe BaaHMOABI:I-
CTBHA COe}lHHBHﬂﬁ, BXOAAIIHX B COCTAR 3€pHA H CeMSH, — MeJaHo-
AOHHL, MeJaHHNH H Ip.

Xnopoguan. TlurMent, NpuAaiomEl pacTeHHSM 3eJeHEN LBeT.
On TpHHHMAaeT aKTHBHOe ydacTHe B Npoilecce aCCHMHJIANLHH yTie-
KHCJIOTO ra3a Ha CBeTy, B Ipolecce qJOTOCHHTeSa, y/naBJaHBasi 3HEP-
THIO COJHEUHOTO Jywa, XAOPOGHIT COAECPKHTCH B JHCTHAX H CTe6-
JIAX, B KOJOCHSX H 3epHaX. Xsopouia HaxoanTcA B ocoGHX obpa-
30BaHHSAX [POTONIA3AMEl, HA3HBAEMHX XJOponJacTaMH, HJH XJI0pO-
gnmoaumn sepHaMH, B pacTeHHAX CyllecTBYeT JBAa BHAa XJAOPO-

HILIa:

acnopodnn o COO-CHy

CyaHggONy—MG cure-3enensid
CO0-CyoHzy
xaopoduan b CO0-~CH,
CaaHagON—ME wearo-sentoil
COO*Cpgtzg

OHH MpeACTARASIOT COBOH AH3DHPE, HX COOTHOWIEHHA @:b=
=3:1.

Crpykrypuas ¢dopMyna xiopopuina TokasaHa Ha cr1p. 169,

B xnopopunne a X=—CH;, B xn0popuire b X=—CHO. Boas-
wWoli WHTepec MpeJCTaBJAAET CXOACTBO CTPOEHHS XA0Poduina ¢ Kpa-
CSINHM BEL[eCTBOM KPOBH FeMHHOM. B cocram xmopoduana u reMu-
"Ha BXOMAT WeTHpPe OCTAaTKA NHPPOJA, COSAHHEHHHX B BHAe HOpdH-
PHHOBOTO SIApA, KOTOpOE B I€MHHe CBH3ZHO C MEJe30M, a B XI0DO-
puisie — ¢ MarHeM.

U3 BceX MHOTOUMCICHHBIX BHAOB TNpPeBPalleHAs COMHeUHOH
9HeprHH 0colHl MHTepec A ueNoBeKa MPeACTaBJseT mpomecc ¢o-
TocEHTe3a, (POTOCHHTE3 — NPAKTHUECKH eRHHCTBeHHHA H3BECTHHR
Guoxumuuecknii npolecc (Tousee, cJOXKHHA HHKN ¢oTo- U GHOXH-
MHUYECEHX IPOHECCOB), B XOfe KOTOPOrO AYYHCTAS SHEPIHA COMHNE
B BHIE XHMHUECKMX CBf3ell 3amacaeTcs B OPTaHHIRCKHX COEMH-
HEHHSIX.

B npupone KIIJ toTocnrresa y pacrenuft B GOJBUIHHCTRE CITy-
waeB He npeswinaer 2%. OT 4ero 3aBHCHT TAaKOH OTHOCHTEJBHO HH3-
KHfl ypoBeHb HCIOMB3OBAHHA COJHEUHON SHEPTHH 3eMeHHMH pacTe-
ERAME? 3TO ONpeResseTcs NMpexsie BCErO BHelIHel cpenofi — che-
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.
TOM, TEIJIOM, BOJOH, NOYBEHHHM INAOLOPOAMEM H BHYYPEHHUMH
HPUUHHAME — IEHETHUECKHMH OCOGEHHOCTSIMH CaMOrO DaCTeHH:.
EcAd ROMyCTHTE, 9T0 BHEUIHHE TPHYMHH HE JHMHTHDPYIOT (OTOCHH-
Te3, To KIIJl MoxeT yMeHBIINTHCH B DPe3yabTaTe HacJeACTBEHHO
3aKpenyieKHON HeloCTaTouHON 9(eKTHRHOCTH (POTOCHHTETHIECKOro
annaparta JHcTa HWIH K€ HEJOCTATOUHOK CKOPOCTH NEpe]BHKEHHS
TPOAYKTOB (POTOCHHTe32 (ACCHMHIATOB) H3 JHCTa B APyrHe
OpTaH:L.

C x03KCTBEHHON TOUKH 3peHHs Gojee BAXHHIM NOKA3aTeJeM,
ueM KIIJ otocunresa iucta, apasercs KILI nocesa (cooTHomie-
HHE 3HEPIHH, HAaKOIJIEHHOH B OHOMacce YypoXafl, K KOJHIECTBY
TOIVIOIIEHHO) T0CEBOM COJHEeuHOH suepruu), O6muno KIII nocesa
HaMmuoro, Huxe, deM KIIJl dorocuHresa. Jrta pasHHIA oGbACH.-
eTcsd TeM, UT0 B (OPMHPOBAHHH YDOXas yJacTBYer He TOAbKO cdo-
TOCHHTE3, HO B APYrue (PH3HOJOTHUECKHE NPOLECCH, H B NEPBYID
ouepeb ABIXaHHE, COTMPOBOKAAIUIEECS DACXOXOBAHHEM HAKOMJEH-
HOH _6HOMAaccH.

Jlons TPOXYKTOB (OTOCKHTEsa, 3aTpauMBaeMas Ha HEIXaHHE,
M0BOALHO  BHicoka — 15...25%. PassHocts ¢hOTOCHHTE3 — HHIXa-
HHe B KOHEUHOM HTOre OMNPeNeNfNeT KOJIHIeCTRO 06PasoBaHHOro
PacTeHHeM OpraHWweckoro BelllecTBa (ypoxasn).

Kaporusonzel, TIpuaaloT PacTeHHSM XeJTYIO OKPACKY DasHBIX
orreHkop, [lo XHMHuecKoi HPHPONe KAapOTHHOMIH — HEHACHIIEeH-
HEI¢ yIIeBOJOPOABI HJIH HX KHCJOPOAHHE mpoussoxune. Haubosee
pacnpocTpaHeHHEIE B 3eDHe KaPOTHHOHIW — KapOTHH, JIOTEHH,
HeaKCAHTHH M_KDHITOKCAHTHH.

Kaporun CyoHss cymecrsyer B Tpex MoagHQHKAUHAX (&, B H ¥).
HanGoaee pacupocTpaHeHHe — B-KapoTuH, OH MMeeT cCJemyio-
myro popmyny (cm. crp. 171).

@-KapoTHH orimbaercs OT B-HsOMepa MOJIOKeHHEM XBOHHON
CBA3H B ONHOM H3 LUMKJIOB, Y-H30MED BMEeT JIHllh OAMH IHKJ.

p-KapomuH, pacnmajasich 8 XXHBOTHOM OpTaHH3Me, ofpasyer iBe
Moseky/H BaTamuHa A. M3 @ W y-KapoTHHOB. ofpasyercs JHMILL
no omHo#l MoneKyje BHTaMMHa A. KapoTHHaM cOTMyTCTBYeT KHCJIO-
poAcoAepKalHi NHrMeHT KcanTodnan (morend) CyHseOp — an-
OKCHIPOH3BOLHOE B-KapOTHHA. B ceMeHax mearol KyKypyssi M rpe-
YHXH COARpXATCH NaAbMHTHHOBLIA 3QHP lUeaKCaHTHHA H KPHITOK-
CaHTHH.

Ileakcantun CyHssO2 — H30Mep JioTeHHa ¢ TON pasHHLEH, uTO
TepBLIf #BJAAeTcA NPOHSBOAHBIM (-KAPOTHHA, a BTOPOH — @-Kapo-
TiHa. KpunTokrcanTHH CyoHsO B oTaHuEe OT meaKcaHTHHA copep-
xHT He gpe rpynns OH, a oxny. JIloTeHH, UeaKCAHTHH H KPHITO-
KCAHTHH TaKxe OGHApYXHBAIT aKTHBHOCTE BHTAMHAA A.

TlurMenTanus KapoTHHOHAAMH 3epHa XJMeOHBIX SMaKOB BAHAET
Ha HX TeXHOJIOTHYecKoe NOCTOHHCTBO. KpPeMOBHI LBET, XapakTep-
HEIft A7 XOpolIek NINEHHYHOH MYKH, OOBSACHSETCH IJaBHHIM 06-
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PasOM COAepXKaHHEM KapOTHHOHAOB. I[IHrMEHTHDOBaHHE 3€pH4
0COGEHHO BHICOKO LEHHTCA y TBepAOH MuIeHHIb], HAYWEH Ha BHpa-
GOTKy MaxapoHHOH MYKH U MaHHO# KpymH. ITorpe6urels BHCOKO
OLCHHBAET MaKapOHH, HMEIOLIHe XeaATOBaTylo (KPEMOBYIO) OK-
packy.

Byayus mo xuMudeckol MPHPOLE COGNMHCHHAMHE CHABHO HeHa-
CHIILHHBIMH, KAPOTHHOHAH JErKO OKHCJSIOTCS H 06ecHBEYHBAIOTCS.
Jlts npefoTBpauIeHHs OKHCIAHTENLHOTO OOeCHBeuHBAHHA KapOTH-
HOHJIOB B MaKADOHHHIX H3AENHAX HIBECTHBI CMOCOCH BBeJIEHHS B
TeCTO aHTHOKHC/AHTeNell — GYTUNOKCHAHU30A,  AHANBLICTHAHOTO
KyRypy3sHoro xpaxmana 25%-Holl CTeHEHH OKHC/IEHHOCTH H Ap.

Paasououas. TepMHHOM «(AABOHOUALIY OOBEAHHSIOT UPE3BH-
4afiHO DacIPOCTPAHEHHHE B PACTEHHAX BelleCTBa (EHOABLHOH NPH-
pomsl. PAABOHOKALI HIPAIOT BAaXHYIO POJE B OOMeHe BelIeCTB pacs
THTeAbHON KJeTKH. OHH Y9acTBYIOT B  OKHCJIHTENbHO-BOCCTAHOBH+
TeJbHBEIX TIpOLEccax, B MpOHeccaX pocTa pacreHHil. OrnessHEe
Tpynns $AaBOHOMNOB OTJMYAKTCH APYT OT JAPYra MO CTeNeHH
OKHCJIEHHOCTH ¥ BOCCTAHOBJIEHHOCTH H N0 JIPYrHM TPH3HaKaM,
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B 3epre nmennnd oOHapyXKeHH CHJIBHO OKHCJIeRHHE (aBOHOU<
ﬂﬁ[—q)JlaBOHH H MeHee¢ OKHCJACHHHE — @HTOIHAHHL. Huxe TPHBO-
JUTCA HR CTPOEHHE.
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TIpH OKHCJIGHHH HJIH BOCCTAHOBJEHHH BOSMOXeH INepexoil OT
OAHOH rpynnbl (WIABOHOHAOR K APYroil.

daaBoHH M anTounansl. CozepKaTcsa B PACTEHHAX 9alle BCero
8 BHJlE TVIHKO3H0B. (PIaBOHM — BeliecTsa XEJTOro isera. Turmen-
TH (MIABOHOBOrO THNA XOPOLIO PAacTBOPHMH B 85%-HOM pacTBOpe
cnupTa. AHTOUHaH oGHapyXeH B COCTaBe KIETOK INIOAOBOK 060-
JIOUKH 3epHA MIIEHHIH H B KOJNEONTHASX €ro NPOPOCTKOB. AHTHO-
IHAHH BXOASIT B COCT4B COAOWE (OAHOTOHHO) OKPAIICHHBIX MIOAO-
BHX 000JIOUEK NOJACONHEUHHKA; TOCKOMLKY STOT MHIMEHT BOAOpac-
TBOPEM, TakHe OGONIOYKM [PH CMauuBaHHH Maxyrcs Moxuo
CUNTATb, UTO NBET JHAOCHEPMA B HauGO/bIIEH CTeneHH ONMpenens-
©eTcsi KapOTHHOHAAMH, a o6oJouex — paasoHoHAaMH. B memom
THCMeHTH 3epHa cAaGousyueHsl. JIJs REIAICHEHHS NPHPOAW MHTMeH-
TallUH 3epHA H €ro OTAENbHHX TKaHell TpeGyercs Godbllas AOMOJ-
HHTeAbHAs padora.

Menanouauan, Oﬁpasylo'rcsl npy HedepMEHTATHBHOM NpOHeEC-
Ce — B3aHMOZEACTBHH caXapoB, a TaKxe HX KapGOHHIBHHX COEHH-
HeHHl ¢ aMHHOKMcJOTaMH ¥ Geskamu. O6pasopaHie MeJaHOHAH-
HOB WpefcTaBisieT coGoit He MPOCTYI0 PeakUHIO KOHAEHCAUHH, &
CHIOKHBIH OKHCIHTEJBHO-BOCCTAHOBHTebHHI  mpoitece.  [Tponecce
©00pa3oBanHs MEMAHOHIHHOB MOXHO IPEACTABHTE CXEMATHUECKH
{eTp. 173).

Me/1aHOHANHE! BHSHBAIOT NOTEMHEHHe MPOAYKTa, o6pasylomue~
cR B mponecce #X (GOPMHPOBAHAS KapOGOHHIbHEIE COCIHHEHHA yda-
CTBYIOT B CO3JaHHH apoMaTa NHINEBHIX MPOAYKTOB. ApoMaTt 0Gyc-
JIOBJIEH TpPHPOROA pPearupylouliX AMHHOKHCJOT H 06pasyiomuxcs
KapGOHHJbHHX COCAHHCHHH — MPOMEXYTOUHHX TNPOAYKTOB MENdaHO-
HEHHOOOpa3opanus. Tax, JefilHH BHBHBAET THOHYHHIA 3anax Rpac-
HOFO PKAHOTO CO/MOAA H DHKaHOrO xae6a, IHIUH — KapaMels,
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dypdypor — a6a0K, oxcumernadypdypos — Mena m T. A. B xop-
Kax TUIEHAYHOro H PXKaHOro xjieba NpH BHNeyke HaBmofaercs
BHAYATe/IbHAS YOLLIL CBOGONHHX aMHHOKHCJIOT, 9TO CBA3RHO C HH-
TEHCEBHBIM MeNaHOMAHHOOGpa30BaHHEM. JTOT mpouece HHTEHCH(H-
LHpyeTcs NMpH_GOMBINHX KOJHIECTBAX BOCCTAHOBJMBAIOUIHX CaXa-
PpoB B Tecre. B mpomecce MenaHOMAHHOOGDA30BAHHA YYACTBYIOT HE
TOJIBKO CBOGOAHEIE aMHHOKMCIOTH, HO H GeKH,

O6pasopaiue 30T0THCTO-KOPHIHEBOA XpYCTANEH KOPOUKH, cre-
THPHYECKOTO apoMaTa ¥ BKyca xjeGa 3aBHCHT B OCHOBHOM OT M
JNaHOMAHAOBHIX DeaKuuhl, MPOMCXONANIHX NPH BuIeuke. MesaHOH-
AHHOOGpa30BaNHe OUPENeNAeT HOMEATEHHE 3¢pHA pHCA, NOTEMHe-
HHe 3epHA NPH CAMOCOrpeRaBHE, CYIIKe H T. A.

Menanniul, TeMHEIe THTMEHTHI MOAYYAIOTCS B PE3yJbTaTe OKHC-
JIeHRA APOMATHUECKHX AMHHOKHCIOT HpPH YJ4CTHH (PEPMEHTa MO-
HO(EHONMOHOOKCHI€HASEL (THPOSHEASH), B NEPBYI0 O4epefb THPO-
3uHa ¥ jHoKcH(peHmnasanuHa (JIO®A). MenannHel, Kak U Mena-
HOWIHHH, OKa3HBAIOT BJHSHHE Ha LBET 3¢pHa H MNPOLYKTOB €ro
flepepaGoTKH NPH XpaHeHHH.

§ 7. liser 1 KauecTBO 3epHA

Iiser oTpaxaer mpupoAHHeE CBOACTBA 3epHA, CTENEHB ero 3pe-
JIOCTH, HepelKo BHAOBHE H COPTORbie pasanuusa. Bo MHormx cran-
LapTax LBeT HCHUOAb3YeTCs NI GOTAHHUECKOH M TEXHOZOTHUECKOH
®naccHQUKAUMM 3ePHA. 3ePHO MINEHHIB NOAPAsAJSIOT Ha THOE H
HOATHNM C YUeTOM ero IBeta. THIH 8epHA Hpoca PasiIHdalNT Imo
usery (Genoe, KPEMOBOe, KpACHOe, XenToe u cepoe). ITeppriit Thi
TOpPOXa AeNAT Ha NMOATHNB TAKXKe MO UBeTYy (XeNTHH N 3eleHw),
B nomckax Gosiee COBEPIIEHHHX OGBEKTHBHHX H YCKODEHHHX CHO-
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OG0B ONpEEJEHHST KAUeCcTBa 3€pHA JENAloT NONNTKE PaspatoraTs.
MeToABl TAKOH OIEHKH, NPHEMB COPTHPOBaHH; 3epHa U OCBOGONK-
JHHS OT HpHMecedl 1O ONTHUECKHM CBOUCTBAM.

HceleflyloT CTEKAOBHAHOCTh 3€pHa MIIEHHIH TO €ro oTpaka-
TenbHON M TpPOMycKHOR cmocoGHocTH. HaMepeHHe oTpaXeHHHX M
NpOWEAILAX Yepes 3epHO HaIyueHHE (GOTONPHEMHHKAMH HATAJNKH-
BaeTcsi Ha OOMbIIHE 3aTPYLAHEHHS B CBSSH CO  CNOXHOH  (opmoit
HOBEPXHOCTH, OTCYTCTBHEM HACHINIEHHBIX LBETOR H MaJOH BeludH-
HOH_OTpaXeHHHX CBETOBHIX MOTOKOB.

TlpH nepHOAMYECKOM YBIAXHEHHH W NOXCHXaHHH 3epHA mile-
HHIH BO BpEMs CO3peBaHHs, YOOPKH H MocleyGopodnoli o6paboTke
[IPOKCXOAMT ero ofecliBeunsanue. CyIiecTBeHHOe 3HaueHHE HMeeT
TaKMe HHCOJAUHA — ob/IydeHHe CONHeUHHIMH Jyuamd. OGecupeun-
BAIOTC 4acTh HJIH BCsl NOBEPXHOCTh 3epHOBKH. CHIXKEHHe WHTEH-
CHBHOCTH OKPAacKH H IIOSiBJIeHHe GeJecOBATHIX TOHOB 3epHA — pe-
3yMbTAT OKHC/AKTEABHONO pacniajiia KAPOTHHOHAOB H APYTHX Kpacs-
LHX BellecTs, 4 TaKie H3MEHEHHs €r0 ONTHUSCKHX H CTPYKTyp-
HHX cBoMCTB, OfecHBeuHBaHHe NPHBOJHT K YXYAIICHHIO TOBAPHOTO:
BHAa 3epra. CHHXKAETCH CTEKNOBHIHOCTE 3€PHA — OT HECKOJBKHX
o 60...75% B 3aBHCHMOCTH OT creleHH ofeciBesnBaHHst. Macca
1000 sepeH, MIOTHOCTE H HAaTypa YMeHbIIAjoTCA, yXyRlaercs Ka-
YecTBO KiIeRKORHHEL

AKTHBHOCTH (DEPMEHTOB INOBHuaeTcda: KaTajgassl (ma 0,1 H.
pacreopa KMnO4) —c¢ 36...40,1 no 38,9...54,6; ammmomuTHIEC-
Koro xoMmmexca —c 102...187 po 130...211. Koauuectso mie-
cenelf pona Penicillium n Aspergillus B oGeciseseHHOM 3epHe
BO3pacTaeT IPH OXHOBPEMCHHOM YMeHbINEHHH MHKpoQuopet Bac.
herbicola u rpu6os ua poma Alternaria. B psze cayyaen B ofec-
LBEYCHHOM 3epHe 06pasyloTcs TOKCHHEL ITOBbINEHHE aKTHBHOCTH
(epMeHTOB, yBeJHYeHHe KOJHUECTBA TIECHEBHIX FPHOOB, CHHXEHHE
CONEPKAHHS THPMEHTOB-aHTHOKCHIAHTOB NOHHXAKT CTOAKOCTH
0GecIBeUEHHOT0 3€pHA NUIEHWIE NpH XpaHeHnd. Cmecutenbuas
LEHHOCTh 06eCIBeueHHON MIIEHHIE! YMeHbIIAeTCs,

§ 8. MeHonbHBIE COG[MHEHMA

deHoaBHEE COEJIRHEHHS NPeNCTaBIAIOT coboit MaJlOPIBy'-IeHHblﬁ
Goabwoft u pasHOOOpasHBIl KJIACC OPTaHHMECKHX COEJHHEHHH, GHo-
JoTMuecKas POb KOTOPHX BO MHOTHX Cy9asx OCTAeTCHl elle He-
BHACHeHHO#. M3 pacTennii BHENCHO HECKOMBKO THCAY (PEHOJBHBIX
COeIHHeHHA H CNHCOK 3TOT ApPOAOJIKACT PACTH. Oru BCTpeUaroTCA
B KXaxjofl kaerke pacrenfl. Ha fomo deHONbHHIX CcOeAMHERHit
NpHXOJRTCH A0 23% Macchl OpPraHHYecKOro BellecTBa pacre-
HHJ, a B HEKOTOPHX caydasx — fo 10% u Goxee,

Jlnst GeHOABREIX COGNMHEHHA XapAKTEDHH TPH OCOBEHHOCTH.
B pacTATEJbHHIX TKaHAX OHH BCTPEYAIOTCH C Goapurum paaﬂooﬁ-
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paduen dopu. B TKAHSX KEBOTHHX H 9eNOBEKa COAEPKATCH He-
MHOMOUHCAEHHbE HX MDEACTABHTENH B OYEHh MAJbX, HHYTOKHBIX
KonuuecTRax, OCHOBHAS Macca PACTHTENbHHX (EHONBHBIX CORNH-
HeHUii OKHCAseTess B OPraHH3Me MHBOTHHX JI0 JIHOKCHAA YIJepoAa
# BOAH, NOZOGHO YIVIEBOAAM HJAH XHpaM. PeHOMbHbe COeAUHEHHST
BCTPEUAIOTCS B PACTEGHHNX B BHIE MOHO- M MOJHMEPHBIX BEIeCTB.
OcCHOBa CTPYKTYpHl — Yr/IEPOAHEI CKeNET, B CTPOGHHE KOTOPOro
KOJNYECTBO H PACHOJOKEHHe IHAPOKCHJILHNX IPYNH, a TaKXe ApYy-
rUX IPYNNHPOBOK R pajukanos (MeTnibHEX CHg—, KapGokcH/E-
Hux =C=0, Meroxkcuapinx CHz—O—, aneruapunx CH;—CO—
H T.1.) BHOCAT GOJNbIIOe PasBOOGpasHe.

Brarozaps THAPOKCHALHEIM TIPYNNaM H OCOGEHHOCTSIM SJEKT-
POHHOl CTPYKTYPH O€HB0JbHOrO KOJbHA (EHOAbHEE COEAMHEHHS
06aae10T CBOACTBAMH cAabbix KHCAOT. Mexannsm GHOJIOMHICCKOrO
JeficTBHA (HEHONBHEIX COENHMHEHHH 3aKMIOUaeTcH B HX CNOCOGHOCTH
K OKHCJIEHHIO-BOCCTAHOBJICHHIO. B 3JIaKOBMX pAacTeHHAX H 3epHE
naubosee pacHpoCTpaHEHHAs IpyNna (GeHOMbHHX COEJHHEHHH —
(paaponoupst (Ce—Cs—Ce). Ee mpeacrapnTtesn HaxoAaTcs B TKa-
HSIX IIOYTH BCEX BHJOB PAcTeHHH.

Mosekysia (J1aBOHOHJIOB COAEPKHT JBa GeH3ONBHEIX KOJIBLA —
A u B, coenuHcHHHX MeXTy cOGOH TpeyrJepomHEIM MOCTHKOM —
B GOJBUIHHCTBE CJyY4€B TeTEPOUUKJIAUYECKEM KHCIOPOACONEpKa-

mEM (MHPAHOBBIM) KOJBLOM.

MHorouHcaeHHbe (GJAABOHOHAN HedsaTes Ha 10 CTPYKTYpHBIX
rpynn. ITATh M3 HUX HakGOJee BOCCTAHOBJICHHWE (KaTeXHHH, ¢Jra-
BAHOWHI, (JJIABOHOHONH ¥ Ap.) — GeclseTHHe Bemecta. OcTamib-
HEle (AABOHOMAE HPEICTABAAIOT COBOH OKpallleHHHe BeLlecTBa.
PraBoHs ¥ GAABOHOJB OKpPALeHHl B XKCJATHH LBET, ¥ aHTOLHAHH-
JMHOB (AHTONHAHOB) — sipkas M pasHooGpaswas okpacka. Te u
JIpyrHe HMel0T MHOTOUHCJIEHHBIE COCIHHEHHA € CaXapoM — IHKO-
3rn8. [UMKO3HA KBepleTHHa HasHBAaKT PYTHHOM (BHTaMHHOM P),
€0 NOAYYAIOT B3 pacTeHHH rpednxH, codopu H Ap.

Y3 MONHMEPHHX (EHOJbHHX COeNUHeHKH, BXOJAAINHX B COCTAaB
BNAKOBEIX PACTEHHH H 3epHa, HEOGXOIHMO Ha3BaTh JIWTHHH, MeJa-
HHHH, I'YMHHOBHE KHCJIOTH, JIHTHHH — PacHpPOCTPZHEHHMH KOMIO-
HeHT BHCIIAX PACTEHHH, BXOAAMIMA B COCTAB CTEHKH KJIeTOK. Me-
J1aHHHAB — TEMHO-KOPHYAERHE H uepiHe NHIMeHTH, ofpasyiomuecs
TipH (epMEHTATHBHOM OKHCTCHHH AMUHOKHCJOT AHOKCHGeRmana-
®HHA H THPO3HHZ. ['YMHHOBhle KHCJNOTH — (eHoJcomepxKanlne Io-

O,
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" JmMepH CIOMHGTC B pasHoOBPASHOrO (cOCTARA, OGpasysImuBEC TO]
BJIHSEREM CNOXHHIX NPEBPAINEHEN MeIaHHHOB.

K (eHONBHEIM COGRHERHSM OTHOCHT AMHHOEHCJIOTY THPOSHH,
BXOAAMEA B cocraB GelkoB. YGuxuHOHH (KodepMenr Q) — obasa-
TelbHHE Y9aCTHHKH nuxarem,ﬂoi nenH, CHCTeMBl MHTOXOHAPH&JIE-
HOTO TPAHCMOPTA 3JeKTpoHOB. OJHa W3 HambGoxee BaXHHX (GYHK-
THA PACTHTEABHHX (EHONbHHX cOCIHHeHHi — 3amuTHas. OHH Bb-
TNOJXESIOT POJb 3aUMTHEX GapbepoB Ha NYTH MEXAHHIECKHX, XHMH-
WeCKHX, TePMHUeCKHX ¥ GONeSHeTBODHEIX BosfelicTshii, B wacrroct-
HOCTH, BeJHKa pOIbL q)eHOJleHK COeAHHeHHﬂ B 3auure pacreﬂm’x
OT 3aMOPO3KOB H 3aCYXH.

DT0 HPOHCXORHT B Pe3ay/bTaTe TOFO, 4TO NOKPOBHHE TKAHH €O~
ZepXaT TOBGIIECHHBE KOJNHYECTBA XYOHALHLIX BeliecTs (TaHHH-
HH), $aaBOHOHAOB, (EHONOKHCAOT, KOTOpHe 00pasylorT 3amATHHA
TIOKPOB, NpeAoXpaHaAomui Goiee HEHHYIO W Gojee HEXHYIO Cepi-
UEBHHY CEMSIH U AJOAOB OT BHELIHHX Heﬁnamnpm('mux BGa}J,EﬁCT-
BHif, NPENsSTCTBYIOT NMPOHHKHOBEHRIO B IyOb PACTHTENLHBIX TKa-
Befl BpeAHHX HACEKOMMX, TPHGOB H T.II.

Konzpoashoe sonpocy. 1. Kakne pemecTsa HasHBAIOT JANMAAMH, KaKOBH HX
ofmue cBoficra? 2. Kak Kaaccr(uuupyores aunaau? 3. Uro mpeacrasnsior co-
6oif mpocTHe AMNBAM (KApW B Bockn)? 4. KakoBo coflepxaHme XApa B 3epHe,
KaKOBH ero cocras, cBoficTsa, sHaveRme? 5. B ueM sakmMowaerca nporopxammEe
xgpa? 6. Uro mpescTaBamOT cotioff THCAA KHCHOTHOS, AOMHOe, OMKJICHAS, YTO ORR
ORA3HBAIOT, Kak oNpexedsorca? 7, Ue dochaTHAH OTAHYAIOTCH OT JKHPOR, Ka-
KoBr uX cpoficrsa? 8. Kakoso copepxanne  GOpMH purEHa B 3epHe, KaKOBH
ero ocoGeHHOCTH R 3HaveHme? 9. '-YN TaKoe CTepHHH (CTEPOJIM) B CTEPHAM,
BXOAALRE B COCTAB 3¢PHA, KAKORO HX CTPOEHBE u 3madcHue? 10. Uro npefctapis-
er coboli sproctepon? 11. B uem 2pasnulme MeXAYy CBOGOAHHME, CBAIARHHME
u TPOUHOCBA3aHHHMA JdunuAaMmu? 12. Uro npellcraRasfior cofoli KHPOpacTBOPH-
MHe NMHTMeHTH — KADOTHHOHAH B XJOPOQHMIIH, KakKOBO HX CONEPIKAHHE, COCTAaB;
3Hauemne B 3epHe? 13, UeM xapaKTeprsyKTCS HEPACTBOPSIONIRECS B XKHDAX IHI-
MEHTH ~~ (pAaBOHON/AH, AHTOUMAHH, (NaBOHH, KAKOBH HX COJEpXAaHEe, COCTAB A
sSHaweRue B 3epRe? 14. Uro mpeacrasasior cobofi KpacAlilme BellecTBa 3epHa, 06-
pasylolyecs B pesyAbTaTe BSAaMMOREACTBUA COENMHeHuH, BXOAAIMX B COCTaB
sepHa? KakoBa HX poab [ KagecTa 3epHa NPH €ro. XpaueHuH U nepepaboTKed
15. Kakas cBAss CYIIECTBYET MeXAy iaeToM W KauecTBoM sepa? 16. Uro npenm~
CcraBAsmoT coboli (eHoMbHEe COeHHERHS SepHa, KAKOB HX. COCTAaB H CBOACTBA?
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K BHM QTHOCAT POTOCHHISSHPYWIIHE 3eNeUBe DACTCHEA, 4 TAKKe
4acty Bojopechell @ wacTo bGakrepuil. MeroumHs -sseprum  ana
6GHOCHHTE3a STHX OPTAHH3MOB —Jyducras ®Hepria coasna. K as-
TOTPOdaM OTHOCAT TAKXKE XCMOCHHTe3HPYIOIUIEE GAKTEpHH, KOTOPhE
TIOAY94I0T SHEPrHIO, HeOGXOAHMYH ANA accEMANsME CO, mpH
OKHCJICHHH CBOHMH (DepPMCHTHHIMH CHCTEMAMH HEOPraHHYeCKHX
CcoelrHeHuf. . .

Bropas rpynna — reTepotpodsl, He cnoco§HLe COSAamaTb Opra-
HHYECKHE BelecTBAa H3 NPOCTHX COCLHHEHMN, HCNOAL3YOMHE A
£poux MOTpeGHOCTE! OpraHHYecKHe BEINECTBA M SHEPIUIO, aRKyMy-
JIRpoBaHHylo aBroTpodamm. K rerepotpodam orHocATCA 4esiOBek,
BCe XKUBOTHBe, TPHOH, GOMbLITHHCTBO GaKTepHil, 2 TaKKe Gesxnopo-
dunibHbe HaseMHHe PACTEHHS H BOXOPOCIH.

Tperss rpynia— canporpodr, DHTAIONHEECS DA3AraloMEMICS
OCTATKaMH OTMEpLIHX OPTaHH3MOB, H HENADaSHTHDYIOLUHE TeTepo-
TpodHEe MuEpoOpraHEaMH. HasmaueHnme 9THX OpraHHaMOB —
€NOCOGCTBOBAT, MHHEDANH3ALHH OPrAHHYECKOr0 RBEIECTBA, T. €.
PA3PYIICHHIO OPTAHKUECKOrO BeNIecTBA MEPTBHX TeJ DAacTeHKA H
XHBOTHHIX H NpeBpalleHHI0 3THX BemecTs B GOpMy, AOCTYNHYIO AJA
HCNIONB30BAHKA ABTOTPOGHHMH OPTAHH3MaMH  (MPOLYUEHTAMH).
K BuM oTHOCHTCS GaKTepHH, IPHOH H HEKOTOPHe XHBOTHHE.

HenpeprBHOCT 0OpasSoBAHHA, PaSBATHA M Pacmaja BeeX TPex
3BERbER GHOLCHO3A — ABTOTPOGDOR, reTepoTpodoB H canporpodos —
H cocTasisieT GHOZOrHUECKHH KPYTOBOPOT BELIECTB B NPHPOAE.

§ 3. Crpoelne xnetku

Teso MHOTOKJICTOYHOTO OPraHE3Ma (PacTeHHS) COAEPKHT Of-
POMHOE KOJHUECTBO KJIETOK, KOTOPHE BHIOMHAIOT PA3NHYBKe QYHK-
1tug B 06pasyloT pasHooOpasHhie TKaHH W opradsl (Ta6a. 1).

CHapyXH KieTKa NOKPHTA4 KIETOYHOH 0GOJOUKOH HAH KAETOH-
Ho#t cteHkof (pHe. 1), 3a KOTOPOA pacmojaraeTcs HapyXHas MeM-
Gpana, oKpyxaiomas NPoTONia3My. [IPOTONa3Ma COCTOHT H3 HAPA
H IHTOMIA3MH,

Huronnasma. I[TonyXnikoe colepXHMOe KJeTKH, B KoTopoit
PacnojioXeHs Bce Cy5KJIETO'-IHHe OpraseJJiu (ﬂﬂ.pﬂ, NJAaCTHAH, MH-
TOXOHJIPHH, PHGOCOMH, JIH30COMH H DACTBODHMEIE (PEDMEHTH).

1. Pagmepsl # WHCACHHOCTD HEKOTOPHX CyOXACTOYHHIX KOMNOHEHTOB,
BXOARIIMX B COCTABR PACTHTEABHON KXETHH

CyGaerowanft KoMRoHeRs Duaxerp UscaemsocTs
Sapo 5...20 urM 1
TlaacTaps 5...20 MxM 50...200
Muroxouapnn 1...5 MM 500...2000
Prbocom 25 x or § o 50-10%
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7 rara

MMHEPANbHBIE BELILECTBA, BJIATA, KHCAOTHOCTL
3EPHA

§ 1. MuHepansHMe BeLjecTBa 3epHa

3epHo BHICYIIEHHOS, He cOREpiKallee BAAry, COCTOMT H3 9Je-
MeHTOB ABYX rpymim. Ha foJio ‘Tepsofl rpynuH MPHXORUTCA ném-
mepro (%): yraepona — 45, .kucaopoma — 42; Bogopoaa — 6,5;
asora— 1,5, utoro (95...98%). OcTasbHyio HacTh CYXHX BeIlecTs
(2...5%) cocraBasior Apyrde MuHepaJbHEE SJAEMEHTH, 06paayio-
ke moc/de CXHTAHHS 3epHa 3oay. KauecrseHmHA cocras m comep~
JKaHHe 3JIeMEHTOB B 3epHe CHJBHO BADbHPYIOT B 3aBHCHMOCTH OT
PasJHEHHX yCJI'GBHﬁ. HCXOﬂﬁ H3 KOJHYECTBEHHOTO COAEPXKAHHA MH-
Hepa/bHBIX 3J€MEHTOB B TKaHAX 3¢pHa, HX NPHHATO AEJMTh Ha
caexyioEe noaArpynme (% K Macce 804kL) :

l) MAaxpo3JeMeHTh Gﬁ‘bEI[HHﬁIOT 3JIEMEHTH, COAepXKaHHe KOTO-
PHX KOIe6JAeTCs OF AECATKOB A0 COTHX AoJed mpoumenta {10'...
10-%). B Hee mxomsr osiaemewrw: P, K, Mg, Na, Fe, §,

2), MRKPO3/IEMEHTH OGbeAHHAIOT SACMEHTH, COJACPKanHe KOTO-
pHX KoJebJercss OT THCSYHHX J0 CTOTHCAYRHX XOJeli TpOleHTa
(10-%...10-%). K srolt rpynme ormocsitcs Mn, B, Sr, Cu, Zn, Ba,
Ti, Li, 1, Br, Mo, Co n gp;;

8) yabTpaMHKpO3JeMEHTH OOLEAMRAIT NIeMEHTH, CONepXa-
HHe KOTOPHIX HCYHC/ASETCH MHJUIHOHHEIME JZoasmu (10-%) mpouenta
u menbwe: Cs, Se, Cd, Hg, Ag, Au, Ra.

CopmepxaHHe MHHEDaJbHHX BEIECTB ONDENENANT, CKHMras Ha-
BeCKY SepHa HIH MyKH IIPH TéMmepartype 650...850°C. Maccy s0-
JH, BHIpaXeHHYI0 B NpPOIEHTaX K HCXOLHOA Macce 3epHa, HasHBA-
10T 30JBHOCTHIO 3¢pHa. BeJHUHHA SOABHOCTH M KaueCTBEHHEIH coc-
TR 30JH CHIBHO H3MEHAIOTCS B 3ABHCHMOCTH OT BHJa, cOpTa B
TOYBEHHO-KHMATHYECKHX YCJIOBAR BEIpalIABaHus 8epHA. Mume-
palibHEe BENleCTBZ B COCTAB 30JIH 38 PEAKHUM HCKNIOUCHHEM BXO-
JAT B BAJE OKHCJIOB.

B sone nmennns n pxu (Tabn. 49) mpeoGraxarT  dochop,
xanuht ¥ marsnf. Ha docdop upHxommrca OKOJO NMOJOBHHE Beef
30/IH, Ha Xajuh — o0KOMO /s H Ha MarmmA — 12...13%. B maen-
YaTHX KyJAbTYyPax pesko BO3pactaeT A0S KPeMHHs B peay/ibTate
€ro BHCOKONG COREpXKaHus B aysre. B ceMenax GoGOBHX CofiepiKa-
HHe dochopa MeHbllle, YeM B 3MAROBHX, NOJs JKeldeaa BO3pacTaeT
npuMepHO BABGE. XHMHYCCKHE COCTAB 30JH CEMSH MacAHYHHX IO
KYABTYDaM 3aMeTEO pasumuaercs. 3o5a MOACOMNeURMKa GoraTa He
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T6AbKO HOCHOPOM, HO I KAJIRES, HMATHHEN, KANBUHEM: J0id CeMAR
XIOMIATHAKA H OCOSEHHO COH, COJEPXKHT NOBHINEHHOE KOJHIECTBO
KajusA. B so/e 3epHa U CeMAH COAEPIKHTCH TakmKe GOMLUIOE YHCIIO
MHKPOSJIEMenToB. B 3epHe nmennnu ofHapyxenn (Mr% oT cyxoro,
Bemecrsa): mapranen 3...6,9; Hukens 0,3...0,6; mmsk 3,7...
7,9; mens 0,72...0,75; monuGaer 0,035; xobaneT 7,9...8,1 u Ap.;
B 3epHe stumens — Medp 0;3...0,6; koGaasr 0,04...0,07; mounG-
zed 0,02...0,00 n ap.; B ceMeHax ropoxa—Melb 1,41; IHHK
1,66; momubuen 0,08 u ap. 3oma 0Bpasyercs IMIABHBIM 00pasoM H3
PaSHHX OPraHHYeCKHX COEJHHEHHH, B COCTAaB KOTOPHX BXOAST Te
WIH WHHe 3/€MEHTH, MPEBpamlalouIHecs] NPH CHKHTAHHE B 30JY.
Huxe manaraercsi. sHAUEHHE OTHENBLHEIX JEMEHTOB JJIA PAaCTeHHS.

Maxpoanementsl. ¢ oc¢ ¢ o p. PasHooGpasHue ¢ocdopopranu-
YECKAE COEJIHHEHHA, BCTPEUAIONIHeCH B PACTHTENLHON TKaHH, Xda-
paxTepuaylotcs ofHolt obmeli uepTolt — Bce OHE cogepxat docdop
TOJLKO B OKHCJAeHHOH ¢(opme. B pacremun dochopHas xueaoTa:
pacnipeseneHa Kpafise HepaBroMepHo. HamGosiee foratu ero pen-
PONYKTHRHHE Opranel (& ceMesax B 5...10 pas Bhllle, uweM B Be-
TETaTHBHHIX Opranax). Poms docdopa B o6MeHe BelnecTB pacTeHHs
OnpefieifeTCH B MEPBYIO 0Yepefp TeM, YTo OH BXOAMT B COCTAB Hy-
KJEONPOTEHAOB, KOTOPHMH B OCOGEHHOCTH GOraTH KJeToumble siji-
Pa, 3apONHININ CEMsH H APYTHe BaXKHHWeE OPTaHE H 9ACTH DACTEHHSA.
Baxuefimylo pons urpaer docdopHas KHcJoTa B Mpollecce ABIXa-
HHS ¥ (OTOCHHTE3a, TNOCKOILKY OHA YYacTBYeT B NOCTPOEHHH 06-
DasyIOIlerocss MpR AHXaHHH B (OTOCHHTE3e afeHOBHHTpH(ochara:
(ATP), apasiouerocst MCTOUHHKOM SHEPrHH JJIs PasJHYHBIX WPO-
neccoB o6MeHa BENIECTR.

Cepa. Bxomur B coctap GeKOB B BHAE METHOWWHA, LHCTEHHa
H SBJSETCSl COCTABHOM HAaCThiO IVIIOTATHOHA. ACCHMH/SLMA CEpEr
pacTennen BHPaXaercs B BOCCTAHOBJIEHHH IOTJIONIEHHBX cy/ibda-
TOB H CHHTe3€ aMHHOKHMCAOT H GeJKoB. STOT mpomecc ocofeHHo
BLIPAXEH B CO3PEBAIONIMX CeMeHaX. MICKMIOUHTENbHO BHICOKAS aK-
THBHOCTb M BaXHaa posib Kodepmenta A (KoA) B ofMeHe Be-
mecTs 06yciostensl ero SH-rpynnos.

Kanut nnatpuit. Tpy GoAblioM CXONCTBE HX XHMHUYECKHX
CBOHCTB B (PH3MOMOTHUECKOM OTHOIICHHH 5TH 3/€MEHTHE PAaNHRUHBL
Ecam Gospluoe sHavenwe Kajus LAs HOPMAJLHOTO CYUIECTBOBAHHS
B DPa3BHTHS PAcTeHHil OYERHARO, TO O 3HAYEHHH HATPHA A0 TOCHEN-
HEro BPeMEHH ONpPe/eJEeHHON TOYKH 3penns Her. Harpuii ofumuno
He OTHOCAT K uHC/]y HeoGXOMMMHX 3/eMeHTOB. KaJmii nosbmaer
THAPOHILHOCTL NPOTONIAZMBL 1 YBEJHUHBAET €e BONOYAEPKHEA-
0Iyle cnoco6nocTs. IloBHIICHHASs OBOAHEHHOCTh KOJMJIOHAOB Gra-
TORPHATCTBYET COXPAHEHHIO HOPMAJIBLHOTO COCTOSHHS TPOTOILIA3-
MEHHHX CTDYKTYD, HOPMaJbHO# NPOHHIIAEMOCTH MeMOpaH, ofecre-
ynBaet GJArONpHATHHE YCJAOBMA AJNs DAasBePTHBAHHA. B  KJIeTKE
CHHTETHYECKHX TIPOLECCOB..
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B97 J0XsH0CTE BALTUNNRCCENK ‘WACTel sepHR TURGERUM, PN FEYRIFYSR, %

—_—

Tlhweauna Poxs Kyxypysa

prememey oo somers
o . .

g los. | 2 |8 fess | 2 18 |os 4
Homeowmeo } 5 (S22 oB | B [0ED (s5.| B [2EE |5i.
E% |ficmggh| BE [sBcz 9ub| B |ikcz( 9
I3 il " S © a @
8% |a838|137) 57 |IfBE|i3%) g8 |DsRE| sl
SunocnepM 81,60 0,45 16,56 77,69 0,42 19,66 80,2 0,30 15,22
3apogsm 3,24 6,32 9,3 3,71 5,30 11,84 13,0 9,24 76,03
60n0UKE 15,48 10,51 74,08 18,60 6,11 68,50 5,2 1,78 5,87
YexankuH — — — — — — 1,6 2,84 2,8

BepHo 100 2,18 100 100 1, 1 100 1,58

Kanbuni. EMy NpHHAANEXHT BaXHasg H  DasHOCTOPOHHAH
pombs B OOMeHe Belllecrs pacterus. Kaabuufi — HeoGX0AHMAR €O-
CTaBHAs YacTh MPOTOIVIa3MeHHHX crpyKryp. Hapsay ¢ marmmem
OH BXOAHT B COCTAB PaSIHIHHX CYGKACTOTHHX cTpyktyp. Coexume-
HHS KaJbl(HA ¢ NeKTHHOBLIMH BemecTBamu (Ca-NeXTATH) cOCTaB-
JSI0T OCHOBY TaK HasbIBaeMBIX Cp_eﬂHHHHX TJIaCTHHOEK, CKJIEHBA0-
MR CTEHKH OTAENABHHEIX KiaeTok. Kanbumft cTaGHIH3HpYeT BTOPHY-
HYI0 H TDETHUHYIO CTPYKTYPY MOJeKyNH &-2MHIasH, obecneansas
TAKAM 06Da3soM ee KaTaJHTHUECKYK) aKTHBHOCTH M OJHOBPEMEHHO
fpeRoxpaHss QepMeHt OT JefcTBHSL NPOTECJHTHIECKHX (pepMeH-
TOB.

Maruuwii. Yyactsyer B MOCTPOSHHH MOJERYJIH XA0podHLIA.
EMy NPHHAAJIEKHT TaKXKe CYIICCTBEHHAs PO B 06M9Hﬂ BeIeCTB
KJAETKH, NOCKOJIBKY OH ABJAETCH KDq)ﬂKTDpOM, HEOGXOI_LHMHM Raa
AeficrBuA MHOTHX (epMentoB. CTPYKTYpHas OpraHHsalis pu6ocoM
3aBHCHT OT KOHUEHTPAUMHA B HHX MarHHd. Pubocomur cojepxar 3a-
METHOE KOJUMECTBO MarHuA. B

JKemeso. Bes xesesa He NPOMCXOZHT 06PasoOBAHHS XJOPO-
$uana, XoTs OHO ¥ OTCYTCTBYeT B ero Mosgekyie. JKeneso BXOMHT
B COCTAB PAfa ALIXaTeJbHHX d!epMeHTOB — IHTOXPOMOKCHAA3EI,
Karajasu H NMEePOKCHAA3H. Omo, BXOIHT B COCTaB Tak Ha3HBaeMhIX
HEreMHHOBHIX KeJIe30NpOoTeHHOB, YHacTBYIOIHX B nponecce Anixa-
Husi, HOTOCHHTE3a H (HKCALHE MOJEKYIAPHOTO a30Ta.

AsoThrKcHpYIOIHe GaKTepHH, XKHBYIIEE B KAyGeHbKAX Ha KOp-
HAX GOOOBHIX DacTeHHi, He MOIYT CYHIECTBOBaTh Oes xedesa. OHO
BXOZHT B COCTaB 0coforo GeJu{a, aHaJIOTHTHOTI O PSMOFJIDGHHY Kpo-
BH H Ha3HBAEMOTO JIETOMIOGHHOM. B iIyGennkax 6060EHIX cofep-
KATCA OKOJIO 4% JeroryobuHa, BKMOvalomero 0,34% xesesa.

‘Mukposnementr, Jloka3aHo, 9T0 HOPMAJbHAS I KH3HeJEATeb-
HOCTL PacTHTEALHOI'O OpPraHH3Ma BO3MOXHa JHIIL ﬂpﬂ YCIOBHH
noaHoft ero D5eCﬂBqEHHOCTH MHKpO3JieMeHTaMH. HPH HEROCTATKE

180




image180.png
B TIDRBR TOrO TR MEGTO MHKDCBAGMERTE
¥ PACTeHNs BOSHHRAIOT CeDLE3AWe HAPY-
LIeHHH ofiMeHa BeIIeCTB, K OHO MOMeT “
noru6HyTb. PSiA- MEKPO3JIEMEHTOB ~— KO- Aj@

depMeATH MHOrMX (EPMEHTOB: KeJIeso,
MeJlb, MOMHONCH, Maprasel, HHMHK, Mar-
AEH H K06aabT.

3epHo M NpPOAYKTH ero nepepaor-
KM — OZHH ¥3 BaXHHIX HCTOYHHKOB IO-
CTYIJIEHHS MHHEDANLHEIX  3JICMEHTOB C
MHIEA B OPraHE3M ‘UeJOBeKa, Npexie
Bcero (ocdopa, KalHs, MAarHus, Kagb-
UHA, CepHl H Kenesa. MunepanpHbie
BellecTBA MO 3EPHY DACHpefie/ieHH He-
pasnoMepro (taGx. 50). 3onbHOCTD 9H-
ZOCTepMa KYKYpysH HHXE 30JIbHOCTH
3HAOLTIEPMA MINEHHUH H DXH MPHMEPHO -
Ha opHy Tpeth. HanBosplmee pacxoxpae- Pre. 34. Pacnpefieaenue co-
HHE OTMeTaeTcs B SOMBHOCTH 3apOAMNa Vel Kauusa B sephe MUICHALE!:
i o6otovex. ECM B SepHE KYRYpYabl 1o Zi%5 ofonouds £ seipo-
CBHIIe /3 MHHEDAJBHHX BEIECTB CO-

CPEJOTOYEHO B 3apOALINIE, TO B  3epHE

TUEHHIE ¥ PXKH CBHIlle 23 30J1006pasyIONIAX 3JACMEHTOB NPHXO-
AETCS Ha gomo oGoiouex. TaKoe COOTHOMIEHHE 30JBHOCTH 3epHA
STHX TPeX KyJAbTYD — PeayJbTaT TOro, 4TO 3apOAKIUI KYKYPyshl NpH-
MepHO B 1,5 pasa Gouibille 3apOHINa NUIEHHIH H PXH U ero Aojs
B ofuleli Macce 3epHOBKM B 4 pasa Gojpuie, 4eM y WIIEHHIH
H PHKH.

Cocrap 30JH M0 OTANbLHBIM YacTAM 3epHA TaKke HEOXHOPOLeH
{puc. 34). B kueliKoBHHE COAEPKAHHE MHHEPAJBHEIX BelleCTB
HHOE, UeM B 3¢pHe, H3 KOTOPOTO OHa oTMBTa (Tabm. 51).

TIpu oTMHBaHHH KJICHKOBHHE HEKOTODHE MHHepaJbHHe Belle-
crBa B Hejft koHnentpupyiores (P, Mg, S). Oco6oe MecTo 3aHHMa-
er kammit. OH OTIHUAeTcd NOBHINEHHOH MPOYHOCTBIO CBHA3K C He-
KNefiKOBHHHBIMH BEIeCTBAMH 3€PHA H NPH OTMHBAHHH IOUTH BECh
OCTaeTCH B 3€PHOBHX OcTaTKaX. O6ulasi 30JbHOCTH KJNEAKOBHHE! 10
CPaBHEHHIO ¢ 3eDHOM YBEJNHUHBAETCS. B KiefKOBMHE 3HAUHTENLHO
Gosplite, weM B 3epHe, XeJjesa, HHHKa ¥ Mean. Eciu B 3one sepHa
nmueHHIH Kenesa 0,26%, To B some ksefikoBuHE 1,90%.

CojtepXanne H COCTaB 30JB KIEAROBHHB B  SaBHCHMOCTH OT
€OpTa, MOYBE H YHOGDEHHH CHABHO H3MeHmIOTCS. MAoro kamua B
30J1¢ BOIOPACTBOPHMBIX BEHIECTS — MIOYTH B TPH pasa 6oJblle, ueM
B 30Jie KpaxMana, i B llects pa3 Goublile, yeM B 30J1€ KACHKOBHHEL.
Munepasbisie BellecTBA B ceMeHaX GOGOBHX KyabTyp pacupenese-
Hbl pagimuHo (Taba. 52).
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51. MENEPIALHHE HEMECTEA B SepHE M EAREOBNNC NUIGHHEE ,
(2neMenTsl — Mr{100 T CYXOTO BelllecTBa, QRHCAM — %, OT MACCH SoxH)}

vl I [— ,’M:g;m;:on Bepro | Kachwomma
K 293,0 39,0 S50, 9,6 12,0
R0 214 2.1 Ca 58,0 52,0
P 25,0 456,0 Ca0 3,7 3.3
P05 36,9 49.8 Na 18,0 11,0
Mg 144,0 258,0 Na,0 1,1 0,7
MgO 14,6 18,6 St 14,0 11,0
S 80,0 141,0 SiO; 1,9 1,1
52. 3oapHOCTH CeMaH GoGOBHX 53. 30MBHOCTL CEMAH MAaCAHTHBIX
R HX uacTed, % H ux uacTef, %
(MavAHe PA3HEX 2BTOPOB)
YacTH ceMenH —
enve | mammmeee—e H -
Xymaeype | o | socren e | Cemena | Otonomen | STnpo
TMoxconrewsnx 2,88 1,94 3,36
Toox 230 24 4o Knemeomwa 107 304 285
3 ' ’ 081 O g -
Hesepmta 2.8 3,04 23l Yoonemm 84 25 65

VY ceMsH Topoxa 30JBHOCTb DPOCTKOB SHAUMTENBHO  NPERH-
maeT 30MbHOCTL oGoJouek. VY acoNm MHUHepaibHEE Belle-
CTBA pacupefieseHH No YACTAM ceMeHH GoJee HJH MeHee pap-
HoMepHo. Pacnpeneiichue MHHeDAMBHEIX REIIECTB B CEMERH deue-
BHIE MPSMO HPOTHBONOJMOMHO TOMY, 9TO HAGMIONAETCA B CEMEHH
TOPOXAa: 30AbHOCTh OGOJIOYEK BEINIE 30JBHOCTH POCTKOB H CEMEHH
B HeA0M.

CeMeHa MACHMUHEIX KYJbTYp COAEPIKAT 3HATHTCNDHBIE KOJHYTE-
CTBa MMHepaJbHEIX BeINEeCTB ¢ HEePABHOMEDHMM paclpeacieHHeM
HX 70 uacTaM cemenu (Taba. 53). B oTauuHe OT SNAKOBHX B ce-
MeHax MACAMUHHX KyJNbTYp B GOMbLUIMHCTBE C/IyQaeB B SApe COXEp-
JKuTCA GOJblie MHHEPAJIbHHX BEINECTB, 4eM B 06oI0uKax.

Bospltse pasaHuHg B 30JbHOCTH OTHEALHBHIX YacTell 3epHa wc-
MOJIB3YIOT AJI KOHTPOJA BHIXOAa MO COPTAM M KAauecTsa NIIEHHY-
HOA MykKH. ITOoCKOMBKY 30JbpHOCTH 060MOYEK 3epHa mueHHHs B 20 ¢
VIHITHEM pa3 GoJbllle 30ABHOCTH SHAOCHEPMa, TO 10  30MBHOCTH
MIIEHHYHON MYKH MOXHO CYAHTE O KOJHYeCTBe TephdepHiHBX dac-
THIL M 3apofiHIlia, MepelleAUIHX B MyKy (pHc. 35).

B o6osnogkax 3epha MIeHHIG! COCPEAOTOYEHA OCHOBHAsg Macca
K/IeTIAaTKH M TeMHIe/IN03, a B 3apojsime — xup. Haunune
STHX BEIIECTB B COPTOBOH MYKe HEXENATEJbHO, TAK KakK OAHH M3
HHX He YCBaHBAlOTCS eJOBCIECKHM OPraHW3MOM (K/Ieruatka, re-
MHIeJJIONO03H), XPYrHEe — XHMHYCCKH HecTOBKMe (HHDHI), yCcKo-
PSIOT MOPUY .MYKH NPH XPaHEHHH.
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CraupapTaMd  yOTEHOBJCHM . HOPMH
SO/BHOCTY  AJs  KaXJOrO COPTa MYRH
(ra6a. 54): eciin 30MBLHOCTb BHINE HODMEL
ayka CUBTa€TCSl HeCTaHRapTHOX. B TaGau-
e 55 MpuBEACHB! CpeAHHE JaHHBE O 30Jb-
HOCTH COCTaBHWX gacTefi 3epHA MIIEHHHK
M PKH.

Ecly B 30/IBHOCTH HEJOFO SepHa Mile-
HUDB M PKH  CYIIECTBEHHBIX DpasIHUHA
HeT, TO 30MbHOCTH 3HIOCIEpMa H 3apOAH-
ila sepHa DXH B CPERHEM BhIE, UeM Y
TIIeHKIE, 30JBHOCTE CeMEHHBIX 000/10uex,
a TakXe CyMMapHO 0G0J0YeK ¢ aJelipoHO-
BEIM CJI0€M, Hao60OpOT, B 3epHe NUIEHHLH
Gosee BEICOKAHA, ¥€M B 3eDHE DKH. 30.b-
HOCTh SHAOCTEpPMa H 3apOABINA 3ePHA
TILEHHIH # PXKH H3MeHseTcH B Gosee Liu-
POKHX Npefiesiax, U4eM SOABHOCTh OCTaNb-
HbIX ero uacrelf, npH HauGoibineM Auana-
30He KOMeGaHHM Y 3epHA MUICHHIH, Puc.’ 35. Pacnipenercnne

B 1menoM 30JBHOCTh 3¢pHA PIKH M ero SOZRHOCTR IO AHATOMH4E-
coCTaBHRIX uacreli HsMensiercn B Gomee Sen SACTRM depna ame-
Y3KHXY rpaHANax MO CPABHEHHIO C IINCHH-
well (cm. Taba. 55). Habmonatorca koneGa- .
HUA B 30JIBHOCTH 3¢pHA MIIGHHIE! TBEPJOX H MArKOi. 30JbHOCTH
SHAOCHEpMa MsTKofl MmeHHIn naMensierex or 0,26 o 0,50%, co-
craBiaA B cpenHeM 0,42%, a 30MBHOCTL 06OJIOYEK BMECTe C ajel-
POHOBHM cJioeM — ot 7,74 o 11,65% (8 cpenmem 9,65%). 3oib-
HOCTH SHAOCHEPMa Y TBEpAOH MUEHHALB 9acTO BHINE, YeM Y MATKOH
numenuns, — o1 0,30 no 0,60% . (8 cpeamem 0,46%), a soapHOCTD
0B0JI0ueK ¢ aneHpPOHOBHM CJoeM OSHYHO MEHble, 4eM y TBeploll
Tennuy, — ot 6,34 a0 10,256% (8 cpennem 8,72%). .

AHanns 3epHa u3 19 cTpaH mOKa3aJ, 4TO 30JBHOCTb 3epHa Mlle-
“uub usMensiercss ot 1,44 no 1,91% u sHpocuepMa —or 0,26 o
0,47%. Pasnnuus B 30JBHOCTH BHABJEHH B NpeAeNax caMoro 3H-
zocnepma (raba. 56). Ms ofmero koamuecTsa MHHEPaNbHHX Be-
wecTp OX0J0 !/; HaXOAMTCH B SHIOCIEPME, OKOJIO '/jo— B 3aponb-
e co MHTKOM H Goiee %3 — B 060sI0UKAX ¢ aAeHPOHOBHIM C/OEM.

30m006pasyionlHe SMEMEHTH N0 9SHAOCHEPMY PaCHPeAeSIOT-
sl TaKXKe BecbMa HepaBHOMepHo. Eciu ero BHYTpeHHHe CIOH HMe-
0T caMylo HH3KYIO 30abHOCTE (0,37...0,38%), To mo Mepe mpH-
OanmeHus K nepudepuiiHBIM CHOAM 30MbHOCTD HapacraeT H B
«cJioe, IPEACTAOUEM K aJelipoROBOMY, yBennanBaerca B 3...5 pas,
zocrhras 1,01...1,87%. CocpemoroueHHe HaHGONBIIETO KOJMHYECT-
Ba MHHEDAJbHHIX BEIIECTB B aJefpOHOBOM CJIO€ CBHAETENLCTRYET
© TOM, 9TO 30JLHOCTh MYKH B PeIIalonied CTENleHH 3aBHCHT OT €ro
KONHYECTBA, NEPRIICIIEro B FOTOBYIO HPOAYKLHIO.

Aselsporabuil
o
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54. Hopyi 30MEHOCTH CODTOBOR MyXH 3 ‘SepHa RUICANHN B DA
(10 CymecTBYIOHAM CTAHAAPTAM)

3onss coro
Hauuerosanue R OmHOCT T, ST
Myga:
mIeRBIAAs
Kpymiatka 10 0,60
BHCTHE COPT 15 0,55
MepBr cOPT 72 0,75
BTOpOfi COpT 85 1,25 .
ofofinan 96 Ha 0,07% HEXe SOMbHO-
€Ta 8epHA A0 OUHCTKH
Myga pxanas:
cesnag 63 0,75
obuuprad 87 1,45
ofofinan 95 Ha 0,07% nmxe somsmo-

CTE $epHA A0 OVHCTKA

55. KoaeGanus So/bHOCTR 3cpHA MIIEHHNB H PXE, % X Macte
coorpeTcTByomeft HACTH 3¢pHa

Mmenzna Poxb
Haucsossune ocons | 5 | o | R

3epro menoe 1,86
Tlaoposre 0GoJI0TKH 3,55
CeueHRHE 060M0UKH 3,28
AneAporoBHl ol 7,06
O6o0uKE ¢ anefPoHOBEM

cnoem 6,11
Bupocnepm 0,54
Sapoasm 6,32

30ALHOCTE COpTOBOiI MYKH BO MHOTOM 3aBHCHT TaKX€ OT KO-
JIHYECTB2 BXONSIIUX B Hee mepucepHAHLIX wacTedl sHIOCHmEpMa,
TPHMBIKAIOWIAX K anefpOHOBOMY CJI0I0.

3oapHOCTH 3€pHA omnpeaensieTcs KOJHYCCTBEHHHM COOTHOLIeHH-
©M OCHOBHHIX uacTel 3epHa (0GosoYek ¢ aJeHPOHOBEIM CJIOEM, SH-
JocnepMma, 3apoana co LllHTKOM) H HX 30JBHOCTH, KOTOpEHE MoA-
BeprawTca K0/Ie6aHAAM B 3HAYHTENHHHX npexenax. l'lpax'mqecxu
3TO UPHBORHT K TOMY, 9TO NpPOAYKTH NepepaboTKH sepHa (Myka
1 OTPYOGH) NpH Pa3/IHYHOM CONEPIKAHWH OBONOUEK MOTYT HMETb
OINMHAKOBYIO SOJLHOCTL H, HaoGOPOT, MPH Da3HOA 30/BHOCTH BO3-
MOXKHO OJANHAKOBOE COAepXaHHe 000J09eK. BhICOKasw 30IbHOCTH
3epHa He MOXeT CHYXHTh MOKa3aTe/IeM NOHHXKEHHOTO cOmepxa-
HHS 3HAOCIEPMa, a HH3Kafl 30JbHOCTH 8€pHa elle¢ He TapaHTHPyeT
BBICOKOTO COAEPKAHHA B HEM 3HACCHepMa.
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6, 30X5HOCTL ARRTOMNIECKEX YACTER Seppa MiCHRWH

Sommoere
CoorROmenEe | COOTAETCT- Hoaa ofmes
Qacvel, % | syomeh wa- | ~sommocta
Hamuenozanse ovts sepna, %
[E r | [
8 95 1,9 1,9 86 98
Hﬁfgg&i:ﬁczﬁgme oforoRka 7 6,4 14,72 17,03 56,4 58,7
#t BMe-
?Tdeomm B anchpoHOBH cnoff BMe 5 5.0 7.93 80 650 685
.o,
Snaopmepk™: uo45 100 187
2 10,4 4,4 0,71 0,89
3 14,9 26,6 0,44 0,45
4 17,89 24,6 0,44 0,38
5 11,9 21,3 0,87 0,40
8 10,0 — 0,42 -
7 2,6 — 0,77 —
Y @ ma 0 T g
Beco sHpoCTEPM B B g
Bapoasm P 1,0 1,83 53 4,8 29
arox 1,5 1,4 7,59 8,20 6,2
3aposHI B UATOK BMECTE 2,5 27 6,71 658 9,1
3epHo B meJOM 100 100 1,83 1,86 100
* 1— copr nmenmus aEruEfckoR Buasuopen 27; 11 — nmenuna aprenscka
»% | — caohl, mpAeraWAR K aneAPOHOBOMY CI0K TONMEKOR 70..100 M

cneRylomue CAOH, CXOLAMIFECK § GOPORXKH; 6 — CAIOR, NPHMMKAIOLER ¥ aXeAPOROB
= GoposKe; 7 — MpUMHKANME K aeAPOROSOMY EIOK b WLEHTPAXLEOR BHFTPeRnell ACTH;
8 — npnaerdioinu® & anekpOROBOMY CIOI B OGAACTH GOUKOB.

Me)l(ny 30JIbHOCTBI0 LENOro 3epHa MNIUEHANB H B30JBHOCTBIO
UEHTpaNbHON WaCTH, a TaKXKe BCEro IHAOCTepMa Ges aefipoHOBOrO
€J1051 HEeT CBSI3H, YTO BHITCKACT H3 BCETO CKA3aHHOTO BHIIIE. C oco-
601 yGeANTENBHOCTHIO 5TO NOATBEPXHACTCH DAITHIREIM YPOBHEM
H TpaHHUel TpajMeHTa 30JbHOCTH y pasHHX Haptuil sepma, [lpm
BHWICHEHHH 4YaCTH SHAOCHepMa ee 30JbHOCTh, CACA0BATENLHO, HH-
Korjla He OyAer OTpaxaTb SOJLHOCTH 3HAocmepMa B leqoM. [ITo
BEJIHYAHE _30JIBHOCTH YACTH SHIOCTEPMA HEBO3MOXKHO DacCIHTATH
BHIXOIH COPTOBOA MYKH.

Benox B sHjaocmepMe pacrnpemeisieTcss ¢ TOH Xe 3aKOMepPHO-
©ThI0, KAK H 30JbHOCTb: NepuepuiiHbie CJOH COxepKaT Gosblre
Ge/lka H HMeIOT 30/bHOCT BHIII€, YeM BHYTPEHHHE c/OH. BeuIH mo-
NETKH YCTAHOBHTB 3aBHCHMOCTb MEXKAY COAepXKaHHEM Gesaka H
B0JIBHOCTBIO 3HAOCHEPMA. d)paxmm ¢ GOMBINEM conxepxanneM Gesxa
BeErJa HMEOT GOABIIYIO 30JBHOCTB, YeM HcXoiHad Myka. Ecuam
PASHETHTs MYKY BOSAYIWIHOR cTpyeH Ha xpe (pakumu, To jas
Kaxpgofi Gpakund MOXHO HafiTH JHHEHHYI0 3aBHCHMOCTD MEXIY
S0JIBHOCTLIO H COAepanHeM Oenxa. OIHaKO Helb3si yTREPXKAATh,
uro mmeHuna, GefHas GeJKOM, BCerfia AAeT MYKY C HOHHXEHHOR
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30/IbHOCTEIO, TAaK Kak -0GIiHE YPOBEHbL 3OJIBHOCTH, ¥ COLSPKAHHR
Belka B SHAOCTEpMe BaPLHDYETCH He3ABHCHMO ADYT OT Apyra.

HekoTopasi 3aBHCHMOCTh MeM(Iy COAepaHHeM Geika H 30Jb-
HOCTBIO 3epHa CYHIECTBYeT TOJNBKO AJs WINEHHMIH NaHHOro pafoHa,
BHPAIEHHOH TpPH ONpeleNeHHHX HOYBEHHO-KIHMATHHeCKHX YCJO-
BHAX. Ji/isl MUEHHUN pasAHYHBIX PAafOHOB NPOHIPACTAHUS —TaKOR
3aBHCHMOCTH He CYHIecTByeT. M3yueHBe B0JIBHOCTH 3epHa TNITEHH-
LBl ¥ €ro yacTell MOKasWBaeT, 4TO ONpejeleRHe BHXOLOB H KauecT-
Ba COPTOBOK NIIGHHYHOM MYKH 1O 30JbHOCTH He jaeT HeoGxoiH-
MOl TOYHOCTH H MOXET MPHBECTH K OMHGOUHON OlleHKe TOFO H
Apyroro. Heyno6cTB0 HCNOMb30BAKHS NOKa3aTedsl 30MBHOCTH IR
OLEHKY KauecTBa MyKH (4em Bhllie 30JbHOCT, TeM HIIKE KauecT-
BO) 3aKMIOYAETCS H B TOM, 4TO MHHepaJbHHE BCIIECTBA 3¢DHA
HNIXEHHIB CaMH 1o cefe IeHHHE NUTaTeNbHHE BeLlecTBa, Heobxo-
JEMEe 17151 YEJOBEUECKOrO OPTAHH3Ma.

TIpeAnpuHHMAIOT NOTMHITKH 3aMEHHTh TOKA3aTeNb 30JIbHOCTH Ha
Apyrok, Golee MOJHO OTPaXaloOU(Ki COOTHOMIEHHe B MyKe OTpYOs-
HHCTHX Y4CTHL M SHIocHepMa. OJMO H3 TaKHX HalpasjyeHud —
onpefeseHHe UBETHOCTH C HCIIOJIB30BAHHEM DasHHIE B TPHPOAEOR
OKpacke OGONOYEUHBIX H BHYTPEHHHX CJI0€B 8epHa IMICHHIE.

ToKcuuHble 9/ieMeHTH, Hayano-TeXHHUECKAS PEBOJNIONHSA HAPALY
¢ TIONOXMTENBHEIMH H XHU3HEHHO HEOOXOAHMEIMH pesyJIbTaTaMK
BJeuer 3a CO6OH W OTPHUATe]BHEIE HOCACACTBHA, CBA3aHHHE B
HepEylo oyepelb C 3arpA3HEHHEM OKDYXAKIEH Cpems, mpexse
BCEro TAXENHMH MeTalnaMd, B OCHOBHOM OHH DOCTYNZIOT B Op-
raHMsM ueloBeka (1o 70%) ¢ MHIEBHIMH MPOAYKTAMH, B TOM dHC-
Je ¢ 3epHONPORyKTaMi. MICTOUHHKAMH SarpasseHus aTMOChEpEI,
MOYBH H PACTHTENBHOCTH TAXKEIHMH MeTalAaMH U JAPYrHMH TOKCH-
YecKHMH 3JeMEHTAMH CIYXaT BHOPOCH METAJLIYPIUYEcKHX, TOPHO-
AO6HBAIOIHX H XAMHYCCKHX NPEXNPHATHH, HPOLYKTH CrOpaHHH
TOIJIHRA, SAOXHMHKATH, MHHEDaJbHbE YIOGDEHHS U CTOUHHE BOAM.

Ha HHTEHCHBHHX ABTOMAUHCTPafsiX CTPAHE BEIXJNONHEE TasHl,
cozepxKaliie 3HATHTENbHOE KOJNMYSCTBO CBUHUA, YBEIHUMBA-
10T COXEpXaHHe 3TOTO 3JEMEHTa B 3ePHe HA paccTodHHH a0 200 M
OT ZOPOTE jaxe NPH HATHYHH JeCO3aMUTHOR NOAOcH. Hakomdenwe
TANENEX METAalJoB M APYrHX TOKCHYHHX 3JEMCHTOB B HOYBE IPH-
BOJHT K NOBLIUEHHIO HX KOHIGHTPAIMH B PACTEHHSX, B TOM GHCJIE
‘B 3epHe.

O6vennnennas komnccuss PAO u BO3 no ITnmesomy komekcy
BRJIIOUH/JIA B UHCIO 00f3aTEJBHBIX KOMIOHEHTOB MHIIEBBIX NPOAYK-
TOB, MOBEPraeMHX KOHTDOMIO NPH MEXIYHAPOAHOR TOProBAe,
8 HanGosee OMACHHIX TOKCHUHHIX 3JIEMEHTOB: DTYTh, KamMuf, CBH-
Hell, MbILIbAK, Mefib, OJIOBO, LHHK H Xe/e30. JTO He 3HAUHT, UTO
JpYrue sMEeMeHTH SBAAIOTCH GesmpefHwMH. MHOrHe HS HHX B On-
pellefleRHHX KOHIUEHTPAlMAX MOTYT NPEeACTABJATH ONACHOCTb s
3M0POBbA 4eJoBeKa. B Hameft crpaHe, re 3a60Ta 0 310poBhe we-
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Pue. 1 Cxema cTpoemns pacts-
TeALHOR KACTRH:

{.— 21p0; 2 — AAPHIIKD; 3 = SAEpEAS
063n09Ka, 4 — ALEPEAN TAPS;  — Ba«
Kyonb; & — x0pordact; 7 e Mirro-
XOmApHES; § — anmapar ToAsNEE; 9 —
SHAOMMASKATHYECKER CeTh; [0 ~— Di~
Gocomn; 11 — Kietounas’ cremxa;
12— HODH EXCTOWHOR CTEEKH; 13~
nasMonecki

Siapo. Heobxoaumasn co-
CTaBHAs YacTh BCeX Khe-
TOK, ydacTByomlas BO
BCEX IKHBHEHHHX NpomNec-
caX, MPOTEKAIOWHX B KJe-
TKe. JlJ Hero ‘XapaktepHa
Gonee MAOTHAS KOHCHCTEH-
¥ 0O CPaBHEHHIO ¢ NH-
TONNa3Moi. SIAPO coCTOHT
H3 OGOJOYKH, HapyKHOHK
MeMODaHEl, SADHUIKA ¥
xpomocom. UHCIO XpOMO-
COM CTPOTO  ONpeXedeHO
A5 KaxAOTO BHAA pacTe-
l-mﬁ Yy TeepAOl NueHnnn — 28, Mﬂrxoﬁ~42 pxu—14 B T. 1

XpoMocOMH HecyT BHEOBYIO H MHAHBHAYAMBHYI HHGOPMAIHIO,
O6ecreuHBAIONLYIO TepeAauy HACHeACTBEHHBIX NPH3HAKOB OPraHM3-
Ma. OcHoBHAs (YHKIHS SAPA — XpaHeHHe M PeaH3alus HACJeXCT-
BeHHOA HH(OPMaLuy.

Maacrupsl. Ocofrie OpraHeNJiEl B UHTONN43ME PACTHTRNbHHX

KJIETOK, COCTOfIIHE HS JHMHAOB, GEJKOB, HHIMEHTOB H MHHAEDaJb-
HEIX BemecTB, Oy cofiepKar TaKXKe Pas/iHuHbe (EPMEHTH, BHTa-
MHEH B Ap. Cpefid niacTui HanGoJblce 3HAUCHHE HMEIOT XJIOpPO-
TIACTH, cOAEPXAllMe 3eJMeHBl¥ NHrMeHT xiaopodmiad, OGiarogaps
KOTOPOMY SeJ€HEle PACTEHHS HCINOJB3YIOT CBETOBYIO SHEPLHIO COJNH-~
a2 H 3a ee cyeT 06Pa3yloT OPraHHUecKHe BeIECTBA H3 HEOPFaHH-
geckHX ((oTocuHTe3).
*  MHATOXOHAPHE. B HHX NPOHCXOAST OCHOBHHE OKHCTHTENbHO~
BOCCTAHOBHTE/bHEIE Tpollecch kaAeTkH. HasHauenne MuTOXOHA-
pHii — H3BJIcYeHHE SHEPIHH H3 NMOCTYNAIOHIMX B KJIETKy HHTATENb-
HEIX BellecTs B Npoilecce Amxamus (pHc. 2). OcsoboxneHnas
9HEPTHs HAKANIHBACTCH B BHAe BHICOKOSHepreTHueckux Qochar-
"HHIX cBsideft asenosuHTpHpochoprofi kHcaote (ATP). Tlostomy
MHTOXOHADHH HASHIBAIOT CHJIOBLIMH, W/ 3HEPreTHIECKHMH CTaH~-
OHAMH KNIETKH.

Prbocomsl, B HEX TPOHCXOAHT Ipomece cHiTesa Genkop. Oum
PacloNOXeHH BO BCeX ydaCTKax KJeTKH. DyHKHHA pubocoM —
CRHTE3 GeJIKOB M3 aMHHOKHCIOT; BHPaGOTAaHHBIX HJIH HOFJOUIEHHEIX
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7y H ApYTHE NPONYKTH — OPraHH3YIOT C YYETOM CONEepXKaHus BJa-
TH B sepre. PasBHTHe MHKPOOPTraHH3MOB, a TAKXKE Kiemled, Hace-
KOMHX W APYTHX BpefnTeNefl, JKH3HeleATellbHOCTh KOTOPHX NPHBO-
ABT K GOMbIIAM NOTEPAM 3epHa, CBA3AHO ¢ COAEPIKAHHEM BJATH
B 3epHe.

VanaxHeHHe BH3HBAET HIH YCKOPSIET MHOTHE (PHIHKO-XHMUuec-
KHe H OHOJIOTHYeCKHe ~ Hpoumecch (Halyxamue, TIHIPOTHTHIECKO®
pacien/ieHde BEHCOKOMOJEKYAAPHHX BEHIECTB, AHXAHHE), YCIOK-
EfIOUHe XpaHeHHe H NepepaboTKy sepHa, Ecau He WPHHATL He-
OOGXORHMEIX Mep, STH MPOHECCH NMPHBOAAT K YXYAUIEHHIO KayecTBa
3epH3 M JMaXe K MOJHOH ero mopue. Biara Ha pasHMx sTamax
GHOXHMHYECKHX TpeBpallenuii B 3epHe ofNamaeT HeONMHAKOBOK
peaxnuoHHoli cnocobHocThio. PasinaHas creNeHb rOTOBHOCTH BJd-
TH BCTYNATh B T¢ HJIH HHHe GHOXHMHUECKHE PEaKNHH — CJe/CTBHE
PasHOM BeJIHYMHH WPOYHOCTH €e CBASH C TKAHAME sepHa, Baara
BLICTYNIaeT B POJIH AKTHBATOPA GHOXHMHUYECKHX HPOIECCOB B 3ep-
He. Eciu B cyXoM 3epHe 3TH NPOLECCH BHPaXKEHH HACTOMBKO CJa-
60, uTO MPAKTHIECKH C HHMH TPH XDaHEHWH H NepepaGoTKe MOKHO
He CYMTaThCd, TO NPH YBJIAXKHEHHH OHH CTAHOBATCH peiliaiomUuMH
JAis TeXHOJIOTHYECKOro JOCTOHHCTBA H KA4ecTBa 3epHA.

MexIly BIaXHOCTbIO 3¢pHA H AKTHBHOCTbIO (EPMEHTOR CYIe-
CTBYET TecHas CB3b. Biara — 06:3aTeNbHBIH YUYaCTHHK (hepMeH-
TaTHBHHX NponeccoB. C MOBBINEHHEM BAAKHOCTH 3epHA AKTHB-
HOCTh (hepMeHTOB BO3pacTaer. YeM GoJbile BJIard, TeM MeHee
NpOUHO OHA CBA3AHA C CYyXHMH BRIIECTBAMH 3epHA ¥ TeM Jerde
npoTeKaloT depMeHTaTHBHHE peakmHH. Baara B 3epHe — MOryund
akTop Bcex GHOMOIHUECKHX B (PHBHKO-XHMHUECKHX NPONECCOB, a
TaK)Ke TeXHOJOTHUECKOTO AOCTOHHCTBA 3€pHA.

@opMa H BHAL CBASH BNArH ¢ CYXHMH BELIECTBAMH SePHOBKH,
pacrpenenieHde MO OTHGNbHLM €€ TKaHSIM H YacTaM OKasHBaoT
pelllajolmiee BIMSHME Ha COCTOSHHE 3ePHA, BECh KOMINIEKC Mpouec-
COB, TPOHCXOAAUIHX B HEM, COXPAHHOCTD, MepepaboTKy W IHIIEBOS
JOCTOHHCTBO. B OCHOBE COBpeMEHHHIX NpeicTasieHult o GopMax H
BHAX CBA3M BJATH CMaTepHAJOM JexHT npeyioxenui I1. A. Pe-
OUHZEPOM TePMOAHHAMHICCKHH NPHHIHI — BEHYHHA SHEPTUH STOH
cBAzH, pasButii E. JI. Ka3akoBeIM IPUMEHHTENBHO K JKHBHM pac-
THTEJIBHNM TKHAM C Y9eTOM DOJH BOAH B IKH3HCAGATENBHOCTR
kaerku. Tpu paGote ¢ sephoM OGHUHO YYHTHIBAIOT DABHOBECHYIO,
THTPOCKOMHYECKYI0 M KPHTHUECKYIO BaXKHOCTh. PasiHuaior Takke
BJATY CBOGOAHYIO H CBA3AHBEYIO.

Toa cBoGoAHON NOHHMAIOT BJAry, OTIHHAIMYIOCH HEBBICOKOR
SHeprHeli CBASH C TKAHAMH 3epHa, JETKO M3 Hero yXadsemyio. .Ha-
JHune cBOGORHON BaaTH O6YCNOBJHBACT 3HAUHTENLHYIO HHTCHCHUB~
HOCTb JHXaHHS H JAPYrHX GHOXHMHYECKHX NMPOLECCOB, NPHBOASLIUX
K GHCTpOit NOpue 3epHa IpH XpaHeHHH H YXYAWAIOWHEX ero (u-
3HKO-MeXaHHYeCKHe CBOHACTBA.
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87. PanBoBeCHAY BAARHOCTE 3€PHR PASANTHHX KYALTYD
npy remnepatype 12...25°C

BiaxHocTs 3epra, % Wa CHPYI MAC
HaxueRosa- BEAXHOCTH BOBKYX
EBE

g ommocHTerBROR

To[eo][o] ol wlao]n[n]so]s]| o]

Ihueruna* 6,6 8,4 9,5 10,9 12,2 13,4 14,8 15,3 16,7 18,6 20,4 —

Poxp 6,982 9,610912,2 13,5 15,1 16,2 17,5 19,321,6 2.5

Osec 5,57,2 88102 11,4 12,5 14,0 152 17,0 19,5 22,6 —

Kyxkypyaa 6,279 9,310,711,9 13,1 14,6 155 16,5 18,1 20,7 25,0

QPoX 5,37,0 8,610,311,9 13,5 15,0 15,9 17,1 19,0 22,0 26,0

Bobr 4,7 6,8 8,510,1 11,6 13,1 14,8 15,9 17,2 19,5 22,6 27,2
+ Pasmoeciias BYEXHOCTS OUPSACTedB NPH TEMTepaType 20°C.

Tox cea3aHHOR NOKMMAIOT BJAry, XapaKTEePHSYIOUIYIOCS BHCO-
Kol SHepruefl cBA3H ¢ TKaHAMH 3epHa, IPH KOTOPOH Bce IpONEcCE:
B 3epHE 3aTYX4IOT W OHO CTAHOBHTCS CTOHKHM NpPH xpaHeHHH. Cpfi-
3aHHan BJjara uMeeT paj 0coGeHHOCTeH: 1O CPaBHEHHIO C Xanefib-
HO-KHAKOR Bomof y Hee GoMee HHIKAas TEMNepPATYpa 3AMEP3aHHSA
{a0 —20°C ® HMXKe); TelIOEMKOCTh MeHblle  [AocTHraeT
0,3 kxan/kr-rpaf, mim 1256 m2.c-%frpaa]; nowmkemHas ynpy-
rocts mapa; Gobluast TEMAOTA HCHAPEHHH; DE3KO yMeHbilleHHas
CcHocoBGHOCTh PacTBOPATL TBEPAHE BEILECTBA. Yna.rm’n, BCIO CBSI3aH-
HYI0 BJary HeBO3MOXHO, Tak Kak 3TO CONpSIXKEHO C paspylleHHeM
TKaHel 3epHa.

BaaxHocTp 3epHa, onpefensieMas NMPHBOPaMH, KOTOPas BXOZHT
B CTaHRAPTH, NpeAcraBisfeT cofof comepxanne QHIHYCCKH CBA3AH-
HOM ¢ TKAHAMY 3epHa BJ4TH, yﬂ.aJIﬁeMOﬁ B KOHKPETHRIX YCJIOBHAX ee
ONpEAENCHHA, B nee BXOAHT BCA CBOGQI{HEH BJIarTa H 9acTh CBA3aH-
nolt. BiaxHocT, HHXe KOTOpOR GHOXHMHUeCKHe Mpolecchl B 3ep-
He Pe3KO ocxabasioTes, a BHIIE KOTOPOH HauHHAlOT GYpHO Hapac-
TaTb, Ha3HBaIOT KpﬂTH'—leCKOﬁ. 3ro cocTofHHE 3epHa, TPH KOTOPOM
NoABAACTCS CBOGO}J(H&S{ BOJa, T. €. BoAa ¢ NOHHKeHHON sﬂepmeﬁ
cBsi3E, ofecrneqnBajolefi MHTCHCHQHKALAIO (epMEHTaTHBHHX NPO-
meccos, A 3epHa OCHOBHEIX 3/1aKOBBIX KYJALTYD KPHTHUeCKas
BJIAXKHOCTh HAXOAWUTCs B mpemenax 14,5...15,5%. llaa ceman mac-
JIHYHBX KyJAbTYp OHa 3HAYMUTEJbHO MEHBUIE B CBA3H C BonBILIM
COAEPMAHHEM JHIHIOB,

Turpockonudeckas BJara — 310 Bjara, NOTIOMEHAAs (cop6u-
poBaHHas) 3epHOM H3 Bo3Ayxa. PapHoBecHas BJiara-—3To BJjara,
cojepxamasncs B 3¢pHe B TAKOM KOJHYECTBE, KOTOpPO€ COOTBETCT~-
BYeT HAHHOMY COYeTaHHIO OTHOCHTE/BHOR BJAXKHOCTH H TeMIeparty-
pu Boagyxa (raba. 57).

Ecan momecTHTs 3€pHO B 3aMKHYTOE TPOCTPAHCTBO, B KOTOPOM
€O3AaHa OlpeNeJieHHas OTHOCHTENBHAS BAAKHOCTL BOSAYXa (Ha-
npumep, 85%), 1o cyxoe sepHo GyReT MOTNOMaTh BOASHHE Maph
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W yBaaxmstees. HacTymaer cOCTOSHHE, KOTAZ SEPHO IMEPECTaeT
COpPGHPOBATE BAATY H €0 BJAAXHOCTh GyIeT DPaBHOBECHA BJlaX-
HOCTH OKpYy¥aioliero Bosfyxa. EC/TH MOMECTHTh BJAXHOE 3€PHO B
cyxolt BO3AYX, OHO GyZeT MOACHXaTh 1O Tex NMOP, NOKA BIAKHOCTH
3epHa He NPHAET B PABHOBECHE C BJIaXHOCThIO Bosfyxa. Buax-
HOCTE 3epHa, COOTBETCTBYIOUIAs COCTOSHHIO PaBHOBECHS, Ha3HIBAKT
‘PaBHOBECHOR.

Ilpu paBHOBECHOM BJArOCOJEPKaHHH YIDPYrocTh MapoB B Ka-
mWLIApaX 3epHA paBHa YNPYrocTH B OKpyXkawoimem Bosxyxe. Ko-
JIHYECTBO FHTPOCKONHYECKOH M DAaBHOBECHOH BJIATH 3aBUCHMT OT psi-
Ja YCIOBMM, M3 KOTOPHX OCHOBHHE: XHMHYECKEA cocTas H (HSH-
wecKas CTPYyKTypa 3epHa; CHOCOS NOCTHXEHHs paBHOBecHs (yB-
JlaXHeHHe WIN BEICYINMBAKNE); BETMYHHA HCXOLHON BJI2XKHOCTH H
XapakTep NpexBapHTENbHEIX BO3MeHCTBHH Ha 3epHO  (MHOTOKpAT-
HOCTh YBJZKHEHHS H BHCYWHMBAHUS, MeXaHWUeCKHe NOBpeXie-
HH5); CTENEHb 3PENOCTH 3epHa H T. A.

Ha pennmumHy paBHOBecHOH BJAXHOCTH OKa3HBAeT BANAHHE
TeMpepatypa: UpH OJHOR H TOli e OTHOCHTENBHOH BIaXHOCTH
BO3fyXa GoJee BHICOKON TeMmepaType OTBeyaeT Gosee HH3KAas pas-
HOBeCHasl BJIAXKHOCTb SepHa, H, HA0GOPOT, CHHXeHHAS TeMnepaTypa
NPEBOANT K NOBHINCHHI DABHOBECHON BAAKHOCTH 3epna. Merxoe
3€pHO [IpH DaBHEIX YCIOBHsX GHCTpee W GOJBbIUIE NOMMOUIZET PHr-
POCKONHYECKO! BJary, %€M KpymHoe. D10 OOBACHAETCH TeM, 4T0
Menkoe 3epHO HMeeT GOMBIIYI0 MOBEPXHOCTb, YeM KPYIHOE.

3epHo ¢ GOABIIKM cOAepxanneM Gelka MOTJOLLaeT GoJbIE BO-
ASHEIX TIaPOB, XOTA M HEHaMHOro. Pesko pasmHuaioniuecs 0poGhl
Mo cofepXkaHHMIO Geilka 3epHA NIIEHHIb HMEJH DASHUNY MO BJAX-
HoctH He Gonee 0,7%. BosgeltcTRHe TeMmepaTypsl HapyXHOrO BO3-
RyXa Ha 3ePHOBYIO HACHIb MPOARJIAETCS NOCTENMEHHO H CONPOBOX-
Jaercs oclableHHeM — «3aTyXaHHeM» N0 Mepe NPOHHKHOBEHHS B
ray6s 3epHOBON HacHTA. KoieGanus TeMIeparypsl Bosgyxa ofpa-
3YIOT TeMIepaTypHhie BOJIHH: CYTOUHBIE — OT GoJiee HH3KOR TeMTe-
paTypsl (MHHEMYM) HOUbI0 K GoJee BEICOKOR TeMmmepaType (Mak-
CHMyM) KHEM H TOLOBHE — OT 3HMHETO MHHHMYMAa K JIETHEMY MaK-
CHMYMY C COOTBETCTBYIONMM H3MEHEHHEM OTHOCHTeNBHON BJlaX-
HOCTH BO3AyXa H €ro BJHSHHEM HA DPAaBHOBECHYI BJIAKHOCTE
3epHa.

OTHOCHTe/bHaR BAAXKHOCTE BOSAYXa H €10 TEMIepaTypa BJHA-
10T Ha PARBHOBECHYIO BIAXHOCTh 3epHa H B Toae. B yTpewnne wachl
y6OPKH ypoast sepho 6ojiee BIAXKHOE, YeM COBpaRHOE B JHEBHbIE
wacel. TIpn y6opke murenunnt KomGafiHoM ¢ 6 mo 7 u yTpa 3epHa
¢ BaaxHocTio ao 14% 6vo 47%, ¢ 9 mo 10 v—76, ¢ 12 10
13 —99%.

B npoH3BONCTBEHHEIX YCHOBHSAX XpaHeHHsd 3epHa Habuaomaercs
fBJIEHHEe TePMOBJIATONPOBOLHOCTE — MEPEMEINEHHs BJArK, BH3BAH-
HOrO rPajHeHTOM TeMIeparypel. B 9THX YCIOBHAX BJiara mepeme-
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58. Vaenauenwe BAAKHOCTM NPA TOTPYSENHH 3epHa PKE B BoLy
npx Temnepatype 25°C, % oOT cyXoro Bemecrsa

B TevenHe Bpement, T

Hanemosamne T B 5
Sepua:
? uenHe 11,8 25 35,3

© OTPe3aHHHMA 3apOANLIAMM (MecTa 0Tpe3a

Sanparny ¢ 13,8 30,7 39,7

¢ OTONEHHHIMR 3APONHIIAMM (C SapoRmiled

CHATH IIOZOBAR H CeMeHRaf 0GONIOTKM) 19,7 36,8 5,3

C OTpESaHFHMH 3aPONHUIAMH H GOPO3AKAME

MecTa OTPesoB E20MPOBAHH) 1.2 7.4 10,9

6e3s MAONOBHX 060Z0UEK: 3apOBINIEBLE Yac-

TR OTpE3ANM (MECTA OTPE3A HAOAMDIDAHH) 2,7 9,1 16,5

Ges MJIOLOBHX H CEMEHHHIX 060J07eK:

3apOAbIIeBHe YACTH OTPeSaHH (Mecra oTpe-

28 HIOAEPOBANH) 16,4 51,6 59,4
3apozsmt 150,4 171,8 183,4
Bupocnepm 63,5 98,5 129,3

H2eTCss W3 MecT §OoJlee HATPETHIX NO HANPAaBJEHHIO K CIOAM  HIH"
YYaCcTKAM 3ePHOBOH MaccH Gonee X0JOZHHIM. ONHOBpEMEHHO BIAX-
HOCTB OTACIBHBEIX YUACTKOR 3epHA B TOM JKe HANPABIEHHH H3MeHs-
€rcsl WOJ BJKSHAEM KOHBEKTHBHLIX NOTOKOB BO3AYXa, HECYHHX C
coGoft mapw Biard.

Ipu xpanennn H nepepaGoTKe 3epHa €T0HACTO BJIAKHAIOT Ka-
NeNbHO-XKUAKOH BJAArof, UTO MPRBOAHT K BECbMa BAMKHBIM HIMEHE-
HUsM (Hanpumep, IpH THAPOTepMMuecKok 06paboTke HpPH NOATO-
TOBKE 3e¢pHa K momoay). IlorJommenwe 3epHOM KanesabHO-XKEAKON
BJIAFH M3Y4aJOCh MHOFHMH HCCNEOBATENSIMH. B NOIVIOIEHHH BAATH:
yuacTByer BCA NOBEPXHOCTh 3€PHA, UTO NPOHCXOAHT ¢ HEONUHAKO-
BOIl HHTEHCHBHOCTbIO. B HanGo/blleM KOJIHGECTBE BJara MNOTJOWIA-
eTcsl 3apojibllieM H B HauMeHbIeM — Goposzkofi (Taba. 58).

AnaoruyHas KapTHHa HaGIOAZeTCA M NPH NOTJOUICHHH BOAEL
sepuoM muenuusl. Obmee KOJNWeCTBO BOAB, NOIVIONMIGHHOE Mitle-
HHUHHEM 3epHOM, pacmpefensiercs (%):

BEPXHsAS 4acTh SepHa ¢ Gopoakoft 4
CPeAHAA WacTh 3epHA Oiuxe K GOpoake 19

cpeRpsis MacTh SepHA GMEXE K 3aPONHIIY 20
HHKHAA 9aCTh 3EPHZ C 3aPONHIMIEM 57

Ecan 3a 100 B3fTb cKOPOCTH ABHIKEHHs BOZH 9€pe3 SHAOCHEPM
(23,8 mafcu?-u), B cpejiHeM OHZ COCTABHT: uepe3 NHIMEHTHHl
c0k — 3, rHaMHHOBLIK — 69 1 anefiponosnlit — 103.

SHIOCTepM WOTMOMAST BOLY HepABHOMEPHO: HauGOJee SHep-
THYHO CHHHHAS 9ACTh ¥ B HaHMeHbIIeH CTENeHH CO CTOPOHH XOXOJ-
KOBOH wacTk (tabx. 59). Ha cKOpOCTh NOIVIOWEHHS BOABI 3€pHOM
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69. Ilornowmenne BONM SHAUCHEHMON Yio OTHOWEHND K Mtte CYXNX HemieTs
03uModl mumenuus Peppyrameym 1239 npu Temneparype 17...18°C, %

Yepes ‘epes
Hacrs snnocnepua T Gacrs smnocnepua [~ (D
Ilpasas 37,1 43,9 Xoxzomkopas 87,7 40,6
Jlesas 87,2 43,3 Bpomnas 45,9 48,8
Tlpusapoanmiesan 41,1 46,8 Cnmunas 51,9 52,8

GoMBIIOe BJAMSHHE OKAa3WBAET TeMneparypa. HIHTeHCHBHOCTH NOIVIO~
IeHHs] BOAH 3epHOM NpH €ro yBaXXHEHWH YReJIMUHBAETCH C MOBH-
WEHHEM TeMIePaTYPH, B 0coGeHHOCTH cBHme 40 °C.

Bosiblast wacTh BEHECTB, BXOASUIHX B COCTAB 3epHa, CIOCOG-
Ha K orpannyeHHoMy HaGyXaHHi B Bofe. K HHM OTHOCAT: 60Jb-
IIHHCTBO GeMKOBHX BEIHECTB, KpaxXMaJ, KHeTYaTKy, NCHTO3aHH,
CJIM3H M Rpyrie BHCOKOMOJICKYJApHHle yriaesoin, He Habyxaior B
BOZe H He PAacTBOPRIOTCA B Hell MMEpPo¢oGHEE BellecTBa — KHPH
# JpyrHE JHNHA, FACTBOPHMH B XHPAX MHTMEHTH, KaPOTHHOMAM,
XA0POQHAN, KHPOPACTBODHMBE BHTAMHHN H AP. YacTh BelHecTB
3epHa pacTeopsioTcd B Boge (caxapa, cBOGOXHEIE aMHHOKHCJIOTHI,
<pocaTh, GOMLUIMACTBO JEBYNE3aHOB H Ap.). DeakoBHe Bemecrsa,
HaGyxad, MOryT BOIMIOTHTL BOAH no 250% u Gomee, Kpaxmam-——
30...35, canan— no 800%.

BELI(SCTB&, cnocoBHEe K HﬂGyXaHPHO B BOAE, COCTABJAANIT B 3ep-
#e muernue 80...85%, pxu —72...75%.

-§ 3. KuenorHocrs 3epna

B cocras 3épHa BXOJAT BELIECTBa, KOTOPHE B BOAHKIX pacTBo-
Pax AHCCOUMHPYIOT .¢ 06pasoBAHHEM HOHOB BOXOPOAA H FHADOKCH-
JAa. TakuM 00pasoM, SeDHO CLIOCOGHO CBA3HBATh KHCIOTY H Ife-
JA0YD.

CIocoGHOCTL ¢BASHEBATH LIENOYb 3aBHCHT: OT GeKOB, KOTOpHE
COD.EP}KHT Kapﬁol{clﬂlbﬂﬂe TPYNOH, CBA3HBAMOIHE ILEAOYR; oT
XKHPHHX KHCJOT, KOTOpBE 00’5060)K}.la]0’1‘cﬁ B pesyJibTaTe pachien-
JIEHHS JKUPOB TOJ AeHCTRHEM TPHALMINTALEPOJ-IKNASH; OT hoc-
{OpHOR KHCJIOTH, KOTODPaf B BHAE PASIHUHHX COSAHHEHHA cOllep-
JKHTCS B 3epHe B 3HAYHTEJLHOM KOJHYECTRE; OT YKCYCHOH, MOJIOY-
HOH, AGNOUHOW W APYPHX OPraHHYECKHX KHCJIOT; OGHUHO cOZepKa-
IMHXCS B 3ePHE H MYKE B He3HAUHTE/NLHOM KOJIHUECTBE,

Hau6oabiiee KOJIRYeCTBO INEJIOUE CBSI3HIBAIOT Genkn H Heopra-
andeckre ocparh. KueaoTy cBsanBaoTr 8 0CHOBHOM GeNKOBEIE Be-
HiecTBa H Qm(:garu @ocaTsl HrpalOT 3aMETHYI0 POJb B KHCIOT-
HOCTH 3epHa. OCAHHEHHsI KHCJAOrO XapakTepa HeCcKOJILKO IIPEO5-
JIalaloT, MOSTOMY BOAHHE BHTSKKH (HaOpHMEp, H3 3epHa NIUeHH-
LE # TIIEHHYHOR Myku) wumesoT crabokucayio peakmmio (pH 6).
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- Jias OUEHEE KACHOTHOCTE 3epHa OGHYHO HE NPHMEHSIOT Ompe-
Jle/leHHe aKTHBHOK KHCJIOTHOCTH BCJefcTBHe Goawmiofi Gydepuolt
CNOCOBHOCTH BRLIECTB, BXOSUIHX B COCTAB 3€pHA, B CBS3H ¢ YeM
KOHUEHTPANHH BOJOPOAHHX HOHOB CYCHEH3HA WM BOAHHIX BHTA-
JKeK B3MEHAIOTCA B Y3KEX TPaHHLAX B HE OTPAXKAIOT HCTHHHOTO Ka-
HecTBa 3epHa. .

KauecTso sepHa GoJee NOMHO XapakTepHayeTcsi NOKasaTesi-
MH TaK Ha3bBa€MOH THTPyeMO# XHCjaoTHoCTH, OHa EB3Mepsercs
rPafycaMH KHCJOTHOCTH.

Tpagyc KHCJOTHOCTH PaBeH OQHOMY MHJIHJIBTDY HOPMalbHOK
1weao4yn, mollexuleli Ha Hefirpanusauuio 100 r paamonororo sepHa
{mykH).

Jasi onpedenenns KHCJOTHOCTH 3€PHA UPHMEHSIOT —BOLHYIO
B6oJTYyWIRY (CYCHEH3HIO) pasMOOTOr0 3epHa, a TaKXKe BOAHYIO,
CTIHPTOBYIO ¥ 3GHPHYIO BEITHNKKH.

Ecn Bogmasi 60ATyHIKA MO3BOMSET ONPEAENATh CYMMapHYIO
KACJHOTHOCTb C Y4YeTOM BCeX CBSI3BIBAIOIIHX IIEJOUbL BEIIECTB, TO
THTPOBAHHEM BHTAXKEK YCTAHABIMBAETCH TOABKQ. Ta YacTh 3THX
BEIIECTB, KOTOPas CMocoGHa NepedTH B TOT WAH HHOH DACTBODH-
TeJb.

HecMoTpst Ha HEKOTOPHE HEAOCTATKH (TPYAHOCTh YCTAHOB-
JIeHHs OKOHYaHHA THTPOBAHHS, YACTHUHOE aACOPGHpOBAHHE IMENOYH
MOBEPXHOCTEI0O TBEPABIX WACTHI{ CYCTEH3HH), AJA NPOH3BOACTBEH-
HOTO KOHTDOJ KAuecTBa 3€pHA H TOTOBOH MpPOAYKIMH HauGoaee
TIpHeMJIEMBM OKa3aJock THTPOBAHHE BOAHON Gonrymikd. Hopmans-
HOE, CO3PEBLICE 3JOPOBOE 3EPHO IMIEHKUH MMEET KHCJIOTHOCTH
no GoaTyluKe He GoJee 3°.

BosbwuneTBo 6HOXHMUYECKHX MPONECCOB B 3ePHE, MyKe H KPy-
Me NPH XpaHeHHH COMPOBONKAAETCA HAKOIJICHHeM KHCIHX NPOAYK-
TOB. .

B pesyJabTaTe CaMOCOrpEBaHHs HJM NPOKHCAHHS 3ePHA, MYKH K
KpPyIs 3HAUHTEJLHO YBEJWYHBAGTCH COAEPHAHHE YKCYCHOH H MO-
JIOUHON KMCJOT.

Tlocsie pasmoia HJIE HPH MOpYe 3epHa HAYHHACTCH THAPOJH3
upa NON BAMSHHEM TPHALHITAHIEPOJ-IHNask. B pesyibrare
HAKaNJIHBAIOTCA CBOGOXHNE MKHPHHE KHCAOTH. OHH UYaCTHIHO
PACTBOPAIOTCA B BOJE, BCTYNAKT B DEAKIHIO CO LIENOYHHMH (oc-
daraMu U IepeBONAT HX B kHcasle ocdare. CBoGoAHHE XKHPHEE
KHCJOTH H TIOABHBIIHECS KHCJbe $ochaTs NOBHINAIT KOHUEHT-
panmio BOAOPOAHLIX HOHOB — Pa3MOJNOTOE 3€pHO (MyKa) CTaHO-
BUTCS 60J1€e KHC/BIM.

QOueHb 9yBCTBUTENBHEIM IOKA3aTENeM CBEXECTH MYKH H KDYIB
SBJAETCH KHCJIOTHOCTh CNHPTOBOH H (HPHOK BHTAMKEK, TaK Kax
B HHX NEDEXOMNST XHPHbIC KHC/IOTH, OTHICHJANIONIMECS MPH THAPO-
EVELS VIER

3HAYHTEbHEIM HCTOUHHKOM KHCJIOTHOCTH 3€pH2 M NPOLYKTOB
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ero nepepaboTKH ABALIOTCA (ochaTuiH H (HTHH, BHJAENSOULHE
moA_posfiefictereM (depMenTOB (ochopHYIO KHCJAOTY.

Ilo BexuuuHe KHCJIOTHOCTA MOXXHO CYAHMTL O CTEICHH CBEXECTR
3epHA H MYKH.

-‘.]CTaHOBJlHO, uro mocae 11 qer XpaHeHHd 3epHa IIUeHHOBE
HMeny KHcaoTHocTh 4,1°, a 3epHa pxu nocsne 14 et XpaHeHma —
5,7°. Vs ofenx mapTHil 3epHa H3rOTOBJEH XJeG YNOBIETBOPHTEND-
HOTO KauecTBa. HﬂﬂO OTMETHTh, 4YTO OJHH NOKasaTedb KHCAOTHO-
CTH HEeJOCTaTOueH AJf QUEeHKH KayecTBa 3epHa.

Konrpoavuoie sonpocs.. 1. Kaxosa rraccHdnkallufi MHHEPANbHHIX BELIECTB,
BXOLSIUX B COCTAB 3ePHA, H HX 3HaveHue [N MPOHECcOB, MPOHCXOAAMMX B 3ep-
He? 2. UTo Takoe 30MBHOCTb 3ePHA, ee BEJIHUMHAR, COCTAB, NPOMIBONICTBEHHOE 3HA-
wenne? 3. KakoBH ocoGeHHOCTH paclipefie/ieHHs SO/ABHOCTH N0 AHATOMHYECKHM
9aCTAM 3epHa,-KaKoe 9TO HMeeT 3HadeHne? 4. B ueM 3amuoyarorcR HelOCTATKH
30ALHOCTH KaK OKA33TeJIA BHXOAA COPTORON MYKM W ee Kauecta? 5, Uem o6yc-
JNOBJIEEO HAKOIVIHHE B 3epHe TOKCHUHHX Bemect? 6, UTo TAKOe BA2XKHOCT: 3€p-
Ha, KaKOBO e SHaueHHe LA €r0 XpaHeHWs u Mepepabork? 7. UeM pasHamtcs
B KAKOE MMEIOT SHAUEHHE DA3HBE BHAM BOJH B 3epHE — CBAIANHAR, THTPOCKOIN-
neckasl, paBHOBecHaA? 8. OT UeT0 3aBACHT KHCAOTHOCTb 3epHA, KaK OHA HAMEHSETCH
IpU €T0 XPaHEHMH, KaKOe WMEET 3HATeHHe, KAKHMH METOJIaMH €e ONpexelsioT®
9. Kakas pasuiua B KHCAOTHOCTH, OnpellelieHRo#l N0 BOJHOA, CHAPTEBON 1 3dmup~
#Ofl BHITAXKKE?
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BNMSAHHME COPTA, KIIMMATA, MOYBLI
M ATPOTEXHUUECKMX MEPONPUSITUA HA COCTAB
¥ KAYECTBO 3EPHA

§ 1. TeHOTHR M Ka4eCTRO 3epHA

Hakonaen orpoMHmifi (akTeueckuii MarepHal O XHMHUECKOM
COCTABe 3epHA PASHHX KyJbTYp, BHPAIIMBAEMHX B DasHHYHBIX
TIPUPOAHO-KNHMATHYECKHX YCOBHAX. BBIABAGHH OueHb UIKPOKHE
TPAHHUBl M3MEHeHHs COZCPXAHHMS OTACbHBIX BELIECTE B 3€pHe.
Tak, KONAYECTBO GE/NKOB B 3¢pHE NIICHHIH MOXKET HSMEHATHCA OT
9 10 25%, conepxaHue Macia B CeMAHKe MNOACONHEUHHKA — OT
ot 28,0 a0 60%.

Bosngkaer BONpPOC: 0T 4Yero 3aBHCHT COJepKaHKe TOro HIH
HHOTO BEINeCTRA B 3epHe? YpoXall M er0 KauecTso Openejsiorcs
COOTHOLIEHHEM H COBOKYTMHOCTHH) NEACTBUA BHENIHHX ¥ BHYTDEHHHX
¢pakropos., K BHemnEM (akToOpaM OTHOCST KABMAT, COCTAB NOUBEL
4 COBOKYNHOCTh ArPOTEXHHUECKHX MEPONPHsTHH, K BHYTPEHHHM —
TIPUPOAHbE OCOGCHHOCTH 3/MAKOBHX PACTeHHH, TO, 4TO COCTaBAseT
®X OHOJOTHUECKYIO CYIIHOCTb, HX HACHENCTBEHHbE MPHSHAKH.

CoBOKYNHOCT BHYTPeHHHX (aKTOpOB, 0GYC/0BJHMBAIOIEX Ha-
cllejcTBeHHEle NPHSHAKA OPraHH3MOB, HA3WBAIOT TEHOTHIOM, HHa-
4e reHOTHIl — 5TO COBOKYHHOCTH BCEX TEHOB, ONPEIENSIOIHX Pas-
BHTHE NPH3HAKOB H CBOICTE pacTenuil.

CoBOKYNHOCTb BCEX TPH3HAKOB H CBOMCTR pacTerHs, chopmu-
POBABIUKXCS Ha OCHOBE IEHOTHIA B NMPOLECCe PA3BHTHS BO B3aHMO-
JeACTBEN C YCAOBHAMH BHeIUHEH CpeiH, Ha3WBaloT (HEHOTHIOM.

TeHOTER u (EeHOTHN NPOABIAIT cebf B GOTAHHYECKHX OTJHYH-
§IX BHJOB H CODTOB 3eDHOBHIX KyJbTYD, OKa3HBAalOUHX Goapiioe
BJABSHHE KA XUMHUECKH cOcTap H GHOXMMHUYEcKHe CBOFCTBA 3epHa.
Bun mpexcrapssier cofofi OCHOBHYIO KJacCHGHKANMOHHYIO eXHHH-
1y, BBeleHHYI0 (IRACKHM eCTeCTBOHCHHTaTeJeM JIdHHeeM.
Bro rpymnna ocobefi, ofaanaoumux oGMHUMH MOPGHODGUIHONOTE-
YeCKHMH CBOMCTBAME, 3aHHMAIONIEX ONpEJeJNeHHOe HPOCTPAHCTBO
(apeas), cmOCOGHEIX K CKPeNIHBAHHIO APYF C APYroM H OHOJIOTHYe-
CKH (penpoAyKTHBHO) H3OMHPOBAHHWX OT APYTHX TaKHX e Fpymn
ocobeli. Tak, BHIs MArKOH H TBepAOf NIICHHIE CHALHO PasjHya-
10TCS O CBOMM GHOXMMHYECKEM H TEXHOJOTHYECKEM CBONCTRAM.

§ 2. CopT w ero 3vaueHxe

B cexbcKOX03gHCTBERHOK NpaKTHKe H P NPOMBILIJIEHHOCTH, Ie-
pepabaruiBalomeli 3epHo, MHPOKO PaclpOCTPaHeHO MOHATHE COPTA.
Copropre ocofesHOCTH — OLUH H3 PaXHHX (PaKTOPOB, Onperens-
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TOMEHX CEMEHHHE, TeXHOJIOTHHECKRE H NUIUIEBHIC AOCTOHHCTBA' 3ephbl
® TONYYAEMBIX M3 HETo H3jenuli. 3epHG KaK CHpbe NI NPOMBILI-
JIEHHOCTH, NepepabaTHBaiOmel ero, H AJA TPOMBIUIICHHOCTH, HO-
TpeGasiiouell NPOXYKTH MepepaBOTKH, HeOGXOIHMO H3yuatb ¢ 06d-
3aTeJbHHM YUETOM €ro CopTa.

Copr  CesBCKOXO3NNCTBEHHON KYJLTYPH — 5T0  COBOKYIHOCTB
Ky/JbTYPHHX PacTeHHfi, cO3JLaHHas MyTeM CceseKLHH, o6/ajaomas
ONpRACTCHHEMHE HAC/E]CTREHHEIMA MOP(OJOrHYeCKHME, GHOROTH-
UeCKEMH B Xo3sfiCTBeHHHMM NpH3HAaRAME H cBolicthamMi. B pam-
Kax ofLIEro MOHATHA COPTA DAINHYAIOT MECTHHH M CeNeKIHOHHHIE
copTa.

MecTHEAl COPT, COPT HAPOLHOH CENeKIHH, TPOAOMKHTEABHOS
BpeMsi BO3MEHIBAeMHA B JAaHHOM MecTHOCTH. CeNeKKMOHHEI —
COPT, CO3LAHHBIH OTPENENEHHHMH METONAMH CENeKNUH, PaiOHUPO-
BaHHHH WM NPOIIENNIHH CTAHIHOHHO® COPTOHCNMTAHEE.

Jas copra xapakTepeH XOMIVIEKC MOD(HOMOrHuecKHX, GHONOIH-
HECKHX W XO3HCTBEHHWX NPHSHAKOB M CBONCTB, MOX KOTOPHIM MO~
HEMAOT YPOXKAfHOCTb, BHHOCHHBOCThE K MOPO3aM, YCTOHUHBOCTH
TPOTHB nOpaxeHHs GO/Me3HSMH H BPENHTeIAMH, TPeGOBaHHST K
TMoyEe M ee cOCTapy, TpeGOBaHHs K BJare, CBETy, TEMIEPAaType,
CKOPOCHENOCTh, HEOCHNAEMOCTh, CTORKOCTh K NOJIETaHHIO, BEJHUH-
HY, GOpPMy H OKPacKy s3epHa, XapaKTepHbE OCOGEHHOCTH XHMHYEC-
KOTO cOctaBa, CTORKOCTh NPHM XpaHeHHH, BHIXOAM MyxH H Tpefye-
MYi0 3aTPaTy 3HEPrEH Ha DPasMoJ, XJefomexapHble, MaKapOHHbe M
Apyrue TexHoJorsgeckne ocobennoctd u T. A. Hoseni copr ameer
TeM GOJMBUIYI0 LEHHOCTh, YeM ONTHMAJbHee W Ha GoJiee  BHICOKOM
YPOBHE B HeM COUETAKTCA caMble BaXHHle GHOJOTHYECKHE, XO37f-
CTBEHHbIE H TEXHOMOrHUECKRE CROMCTBA.

Tpucywue copry IedHble cBORCTBa MOTYT TPOSIBHTBCS JIHIUIb
IpU ONpEeleNeHHEX YCROBHAX BHIPAIMBANEA, Ha arpodoHe, ofec-
neynBawileM Hauboslee NIHPOKOE PACKPHITHE MOTEHHHAJIBHBIX BO3-
mosxkHocTeft copra, COOTHONIGHHE MEXY FeRETHYECKHMH H BHELI-
HHMH (aKkTOpaMH CK/IaJHBaeTes TaK, 4TO MPH ONTHMAJbHbIX yC-
JIOBHAX BHPAIUHBAHEA pPellalolllee BJMSAHHE Ha KOHEUHHIY pesysb-
TaT — ypoxa#HOCTE H_KaueCTBO 3epHa — OKashiBaeT reHeTHYec-
kufi daktop (copr). TIpH HeGMArOMPHATHHX YCAOBHAX COPT OTXO-
OHT Ha BTOPOfl WJNAH M NPHMAT OCTA€TCA 3a BHEMHHMH yCJO-
‘BHAMH.

Hspecrnniit copercknil cemexnnonep I Il JIyKesiHeHKO BHBEN
COPT O3uMOl mnenunk BesocTass 1 — mepBEE COPT COBETCKO# ce-
JIEKIMH BHTEHCHBHOrO HampapneHus. COpT ofazaer KOMIMIEKCOM
TONOXATENLHEX CBOUCTE — HPOUHEIM, YCTORUMBHM K  NOJEraBuK:
eTefeM, HMMYHUTETOM K TODAKEHHIO DIXaBUHHOH H BLICOKHM Ka-
YecTBOM 3epHa. ITO CHIbHAA MUEHHLE — YAYYUIATENb, TPeBHIIA-
€T To ypoxKafiHOCTH paHee pafiOHHpOBaHHBHlE copra Ha 6,5...
14,3 ufra. Jaer Beicokue ypoman — Gomee 40,0 n/ra, a Ha muorH:
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yuacTkax — 56 ;. .57 mfra. B nociexEme roibl BHBEIEHB  COPTA
TIIeHHIH, TpeBocxoAsiue copr Besocran 1.

CoseTckde yuenbie JOGHAHCH GONBHIHX YCMRXOB B  CEJNCKIHA
HOACONHeUHHKA. BJarogaps CO3MAHHIO BHCOKOMACTHYHHX COPTOB,
yCTOHUABEX K TNOPaXEHHIO 3apasuxodf, MHPOHSBOACTEO TNOJYIHJIO
coBeplleHHo WHOK THT pacteHuitl. B menom mo crpame 3a 20 Jer
(1952...1972) MaciHuHOCTH TOBAPHBIX CEMAH Bo3pocaa B 1,5 pa-
3a, a cbop macia ¢ | ra—B 4 pasa. Ecau npexne us lj THC. KT
NOJICOJHEUHHX CEMAH Ha 3aBofaX BHpalaThBalM B  CpeAHeM
200 kr Macia, To Teneph — noutH 440 kr. Hanpumep, copr Ilepe-
JIOBHK COAEpXKHT 52% Macia B CyXHX CeMeHaX, B TO BpeMs Kak
JAyylive ACXOfHBe copra uMenn 32%. Hawasau moayuars copra ¢
MacaHYHOCTBIO 53, ..54%. Yike HUMeIOTCH OTAebHble SMHTHEE pac-
TEHHS MOACOJHETHAKZ C MacjmuHocTsio 58...60% B cemenax
uan 72...75% B sAxpe. ITH BEIAAIOLIAECT YCHEXH B CEJCKUHH HOA-
CO/HEYHHKa CBA3aHB IVIaBHMIM 06pasoM ¢ HMEHaMH AKaJeMHKOB
B. C. Iycrosoiita u JI. A. JKnanora.

B ceMeHax MOACO/JHEUHHKA, JHbHA H Parca COOTHOIIEHHE MeXAy
KOJIFYECTBOM 3allACHHX BEMIECTB (GEJIKOB M Macaa) H3MeHFeTcs
NIpH PasTMUHOM a30THOM MuTaHHH. CeMeHa pacTeHuil, MOJY4alOMWHX
AMMHAUHL a30T, XapaKTepusyloTcs OGoablleft MAcTHYHOCTBIO H
MeHbillefl §e/JKOBOCTBIO [0 CDABHEHHIO ¢ PACTEHHMSIMH, NHTAIOUIAMH-
ca HHTpaTHHM asotoM. TakuMm 06pasoM, YpoBeHb MAC/HYHOCTH
ceMsiH B 3HAUHTEJBHOW Mepe CBf3aH ¢ WX GenkosocThio. Bremnne
JCIOBHA, CTHMyJMpYylomHe ofpasoBaHHe Geska, ONHOBDPEMEHHO
CHHXAIOT CKOPOCTb Mac1006pa3oBaTebHOTO Mponecca.

Ce/lekLA W ee TEOPETHUECKAS OCHOBA — rEHETHKA OTKPHBAIOT
IMHPOKHE BO3MOXKHOCTH He TOJbKO AN BHBEAEHHs Gosee coBep-
IEHHHX ¥ NPOAYKTHBHBIX COPTOB, HO B AJS CO3XaHHA HOBHIX pac-
TeHufl, TOMHee OTBEHAIOUIHX NOTpeGHocTsIM ueropexa. [Toayuyena
HOBasi 3€pHOBAA KyJAbTYpa TPHTHKAle — rHOpUA MIIEHHIE W PXH.
HenpuxoTaHBOCTh B BO3AENNBAHMM TPHTHKAAE YHAcAeA0BAka OT
PIKH, a XOpourHe x/eGomeKapHhe ¥ BKYCOBHE KA4€CTBA OT MILEHU-
ubl. B 3epHe TpHTHKale yIauHO COUETAETCS BHCOKOE COREDKAHHE
Belka M He3aMEHHMON aMEBHOKHC/IOTEl — JIH3HHA; GeJKH TPHTHKATE
XOpOIIQ YCBAHBAIOTCA OPTAHHIMOM 4eJOBEKA H CeMbCKOXO03AMCTBEH-
HBIX KUBOTHBX. Haf yayullcHHeM KauecTBa TPHTHKaJe, BBHISCHe-
HHeM YCJIOBHH e¢ BHIDAUWIKBAHAS B HAcTollee BpeMs pa6oTaioT
neetenoaresn B CoBerckoM Col03€ B BO MHOIHX APYFHX CTpaHax.

ToBOps O COBEPUICHCTBOBAHHH 3JIAKOBMX pACTeHHH ¢ UeJbio
TOBHINEHEN MX NDOJYKTHBHOCTH H KauecTBa 3epHA, CREAYeT OTMe-
THETb BHBE/leHHHE HOBHe rubpuabl KyKypysw (Omeik-2), oranuyaio-
muecsl MOBHINEHHEIM COLEPXKAHHEM JH3HHA, MOJyUYeHHHlE NMIEHHY-
Ho-THpefiibie TMHOPHAH, OTAHYAlONyiecs NOBEILICHHOR JKH3HECTO-
COGHOCTBI0 H YPOXKARHOCTHIO,
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Puc, 2. Cxema cTpykTypn Mmuto- Puc. 3. Mosamunas Mofenb CTPYKTYpH
XOHJPHH: MeMGpaRH:
a—oflas cxema CTpoeRES; 6—cxeMa | — HETErpAALAMA GenoK; ?— nepHbepBueckl

IDOAOABEOrG DAGpEsA MECTH MHTOXOMA-  GexoK; 3 — MMIHAHHA GHGTOR
pau

KJIeTKO# K HCTOJb3yeMHX JJIA NOCTPOeHHs! HOBHX Genkos. PuGoco-
MH 06pasyiorT arperaThl (NOTHPHGOCOMB HAH TOJHCOMH).

MemGpann. Bxoasar B KieTouHHe opraHeiast (puc. 3) (sapo,
xj0ponsacTH, MaToXxouApHn). OHH npexcTapisior cobofi GyHKIE-
OHaNbHO AKTHBHHIE MOBEPXHOCTHHE CTPYKTYPH KJETOK, COCTOSIIIHE
#3 HECKONBKHX MOJIEKYJAPHHX CJI0€B, OTTDAHHUKBAIONIHX LHTO-
nra3My B GOJMBIIHHCTBO BHYTPHMKJICTOWHHX CTPYKTYP, 4 TaKKe
©06pasylomHx BHYTPHKJACTQUHYIO CHCTEMY KaHAJNBIEB, CKJIAZOK H
BAMKHYTHX NOJOcTell. MeMODaHM HMeEIOT CHOXKHBE CTPYKTYPH
FomuuHof 6... 10 HM, cOCTORIHE B OCHOBHOM H3 GeKOB H JHIHIOB.
B Hux cojep¥arcs TakXke YryeBOAH, Heopraﬂuﬂecxne COJH, BAara
n Apyrme coenanenns. CTpoeHHe MeMOPaHH JXKHAKOCTHO-MO3aHUHOE,
.OCHOBY MeMOpaH coCTaBAsieT ABOHHON cxtoit Mosexys docdonnna-
2op. TrapodHursuHe ocTaTkE QochonnnHncs OOpalleHE HapyXy,
a ranpopobHHE — BHYTPh, PaccTOfiHe MeXAy MOHOCIOSMH (oc-
¢onaunuios Be npeBumaer 6,5..7,5 HM. MeMm6pana COREpKHT
Geaku: nepudepriinne n BHyTpeHHue {(mHTerpasshble). Ilepudepni-
HHe 6eJxd SJIEKTPOCTATHUCCKAMH CHJAMH NPHKPelJIeHH K HoJsAp-
HEIM KOHLAM q)OCq)O.'lHHB}lOB H NMOKPHIBAIOT JIHMHAK He CHJIOLIHEIM
©loeM, a Mo3aHyHO. Murerpambiie Genkn cBoGOAHO NAaBaloT B
JIMIHAHOM  CJ0€. Y HEKOTOPLIX H3 HEX 6oabuIas dacTb MOJieRy
norpyxeHa B JIHITHAHBIR CJIOﬂ, a ocTajbHas BHCTYIaeT 3a Npedebl
MeMOpaHEL. MoyeKyse APYroro THNA BHYTPeHHHX OesKos Gosee
KpYnHEle, HACKBOSh NPOHH3MBaOmHEe MeMGpany. B  oTAeabHEIX
MecTax MeMOpaHH TPOHH3aHH TOPAaMH AHaMeTpoM oxoxo 0,8 uM
{(uncroM xo 10' ma 1 cm?).

MemOpaHE 06/aRaloT CBOACTBAMHE NONYNPOHHIACMHEX NEPErOPo-
JZoK. Yepes mopH MOTYT MPOHHKATE BOAA H DAacTBOPeHHHe B Helt
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¥ pasHHX COPTOB SEPHOBHX KYJbTyp (HSHUeCKHe H XHMHUCCKHE
CBOMCTBA KpaxMala PasiHUHH. IT0 OCOGEHHO XOPOUIO BHAHO Ha
WpHMEpe MO3roBOrO M KpyMIoro ropoxa. Kpaxman Mosrosoro u
KPYTJIOro ropoxa CYIIECTBEHHO Pa3/HUACTCs [0 COOTHOINEHHIO aMH-
VIOSH H aMHJIONEKTHHA ~ IMABHHX COCTABHHX uacTeft Kpaxmana,
A TaKxe MO aTaKyeMOCTH aMHJIa30#: ¥ MO3rOBHX COPTOB ropoxa
KpaxMaJ aTaKyercsi aMHIasoi ropaspo GucTpee. Pasinuna B pas-
BaDHBAEMOCTH pHca TOXKE 3ABHCHT OT PASAMYHOTO COOTHOIIEHHS
4MUJIO3E B aMHJIONEKTHHA B KpaxMaje. YCTAHOBJEHH DAHUHA B
COJEPIKAHRH AMUWJIASH H ee aKTHBHOCTH Y PasHHX COPTOB 3€PHO-
BEIX KYJBTYP. OCOGEHHO BaXHH PA3/IHYHA B COAEPKAHHH aMHJIa3El
B 3¢pHe PA3HbIX COPTOB AUMEHS, TPHMEHAEMOTO. As H3TOTOBAEHHS
COJIOAA B IHBOBAPEHHON H CHHPTOBOH NPOMEIULIEHHOCTH.

O6pasoBanye M0GOr0 COSAHHEHHS B KJI€TKEe — KOHRWHBIA sran
MHOTO3BEHHOR ey CJA0XHHX B3aHMOCBA3ZHHEIX mpomecco. Kax-
HO€ M3 3BEHbEB MOXKET B ONpeNeNeHHbX YCJAOBHAX JHEMHTHDOBATh
o6uryio sdpexTHBHOCTH BeeH LiemH mpoleccos B HeioM, Takum o6-
Pa3oM, ONAPAACh Ha 3HAHHE NPHPOJBI 3BEHDLEB, OMPENESIMHX X0
TPONECcoB, H HA CPeACTBA HX PEry/JIMPOBAHHA, YMEJIO HCHOJb3Ys
TeHeTHecKHe NPHEMBI, JeJOBEK IPEBpallaeT COPT H €ro HOTEHIH-
aAbHHe BO3MOMHOCTH B MOrywHit (GakTop MOBHIMIEHHS YPOXaKHOC-
TH, H3MeHAET B HYXHOM HalpaBJeHHH XMMHUECKHA COCTAB 3epHa
H ero TeXHOJOTHYECKHe JOCTOHHCTBA.

§ 3. BnusHue reorpathuueckoro hakvopa, Knumara
M nousbl

Bsaaumocssse ¢ oKpyXaioulet cpeofi — ofgsaTennHoe yCI0BHE
CYILIeCTBOBAHHA SJaKOBHX pac'remm, KaK M BCeX IXHBEIX OpPraHH3-
Mos. Tlox oKpyxalollell cpefoil clefyeT HOHHMaTbh coueTaHHe (ak-
TOpPOB, BJAHAOMIMX HAa pacTeHHEe: BOJABI, TéMOeparypll, HOUBH, CBe-
Ta, BeTpa, a TaKKe XHBOTHHX, pacTeHHA u wenroBexa. MHoroser-
HUfi peXHM NOTOAH, Habiiopaioimuiics B AaHHOK MECTHOCTH, T. €.
COBOKYTHOCTE H NOCHAEROBATEJBHOCThH CMEHBI NOroAbl, Ha3HBaeTcd
KJHMaTOM. KJH’IM&T H II0YBa — OCHOBHBI€ NMPHPOAHEIE YCJOBHA, B
KOTOpHIX PacTeT W PasBUBACTCS 3JIAKOBOE pacTeHHe, HaXoAsCh B
TECHOM BBaKMOﬂeﬂCTBHl/I C HHMH. Hmemma MOXXeT NmpopacTaTh HPH
Temneparype 1...2°C. Kykypysa e s mpopacTaiusi tpeGyer
8...10°C, a puc—HeMenee 11...13°C. Orcropa BHAHO, 4TO mIIe-
HAILLA MOXET C YycIeXoM KYJbTHBHDOBATbCH 3HAUUTENBHO CeBepHee
KYKYpysH, a KyKypysa — ceepaee puca, eorpadrueckui pakTop
CKasHIBae€TCH M Ha CPOKax CO3peBaHHA 3€PHa PAasHHX KyJBTYD,
KyJbTHBHDYEMEIX B ONHOH KIBMarHueckofi some. Tak, B HeHTpaib-
HHx pafiorax PCOCP poxp ZocTHraer BOCKOBOH CHEJIOCTH B Cpel-
HeM B TpeTbgﬁ ACKAAEC HIOIA. 3a POXbI0 MOCHEBaeT NIIeHuna, sa-
TeM SIYMeHb, OBEC U B 3aBEpIICHHE — [PETHXA.
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Puc. 36. Tawororpamms T A 5
IBYX COPTOB DIeHAUH, < P

BHIpAIUEHHOR B  pasaBa-
HElX YCIOBRSIX:
A—nmemmna  supamens B
MEDKOM,  CYXOM _KJlHMaTe
ErdnTa IpH ReAOCTATRE 230Ta
B nouse; 5 — Mmesuia Bupe-
mena n Mockae DK YMepeH-
KoM TeMIepaType b AOLTATOU-
BO  yaaammesmofl = mouse,
YRoSperofl asorom; a— copt
MyzTap; 6 — copr Lnsa 144
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Bricoxoe  TexHO-
noruyeckoe  xiae6o-
HeKapHOe AOCTOMHCT-
BO 3€pHA  NIICHHIE!
TaKXe TECHO CBA3aHO
¢ reorpapHaeckuM

pasMelleHHeM ee TI0-
cepos (puc. 36). [lpx HccrepoBaHEM GOJBIIOrO KONHUECTBA NPOG
MupoBo  kojuteknmH BHP  ycranoBieHo, uro HauGOBUIYIO
CHITY, YCTOAYHBOCTh TECTa K 3aMeCy H  BHICOKYIO CMECHTENBHYIO
HEHHOCTh HMEET 3€PHO MIIEHHUB!, PENpPOAYNHPOBAHHOE B YCJOBEAX
Kasaxcrana u Cn6upu. Ha ioré-sanane esponefickoii sactu CCCP
Jaxe B GAaroNpHATHEE rofb MIIEHHUYHOE 3ePHO He yAOBJETBOpSET
TpeGOBAHUAM, UPELLABAACMBIM K CHIABHON MimeHHUe. XHMHUeCKHH
COCTaB 3epHa, ero GHOXHMHUYECKHE H TEXHOJOTHYeCKWe cBolicTsa B
SHAYHTENBHON CTEMeHH 3ABHCAT OT KAWMATHYECKHX H  IOUBEHHBIX
yeroBufi (KOJNHYeCTBA COJHEUHBIX AHEH H OCAAKOB B TEUEHHe Bere-
TalHOHHOTO NepHOAA, COCTaBa YAOODEHHA H T. 4.).

B Macie NOXCONHEUHHKA OTMEJAalOT MeHblllee COAepIKaHHe He-
HACHIIEHHHX JKHPHBIX KHCNOT B IOXKHHX IIHPOTax u Go-
Jlee BHCOKOG — B CEBePHHX XOJOMHHX IIMPOTAX ¥ TOPHHIX MECTHO-
c1s1x. CoOTBETCTBEHHO HaMeHseTcs HONHOE YHCAO Macel: Ha cepe-
pe H Bropax OHO Bile, Halore — Huxe. Comepikanne 6eJKa Hero
$paKUHOHHBEIA cOCTaB B ceMeHaX GOGOBEIX KYJLTYp TakKXKe NOXBEp-
JKEHBl H3MEHEHHIO B CBH3H ¢ H3MEHSIOMMHCH YCJAOBHSIMH BHDALIH-
BaHHs. B ycaoBHsX XapKoro M 3acyllJHMBOrO KIHMaTa B CeMeHax
6060BHX TPOMCXO[HT YBEJHUEHHE CONEDACTBODHUMBIX 6eTKOB H
YMEHbIITeHHe BOXOPACTBOPHMHX. YCTaHOBIGHA ciefyiomas obmas
3AKOHOMEDHOCTb: TIPH KYNbTHBHPOBAHHH B OJHOA H TOK XKe MecT-
HOCTH XHMHUGCKHA COCTAB PacTeHHA H HX INIOZOB B NpeJerax Bu-
Aa KoJdeGrercs B y3kHX npeieiax. ONHAKO OTKJOHEHHs OT Hau60-
Jlee 4acTo MOBTOPAIOUIMXCS NOrOLHBIX YCJOBHF NPHUBONAT K SaMeT-
HEIM H3MEHCHHAM XHMHYCCKOrO COCTAaBa 3epHA: B XOJOLHOE JIETo
XHMHUECKHE COCTAB M3MEHSETCA B CTOPOHY, X8PAKTEPHYIO AN 3ep-
Ha Go/Mee cePEPHHIX LIMDOT, B XapKOe — 3epHA IOKHEIX LIHPOT.

BansiHue KJIBMATHYECKHX M MOUBEHHBIX YCJIOBHit Ha XMMHUYeCKHA
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¢ocraB 3épHa Bhepeue B 1865 r. meeaenosan mpoeccop Mockos-
ckoro yuuBepcuteta H. E. JIsckoBckni. OR yCTaHOBHJ, YTO CO-
nepiaiie Gelka B sepHe yBelHUHBAETCS NPH MepelBHIKEHHH C 3a-
najxa Ha BOCTOK W C ceBepa Ha Ior B paftonax ¢ GOJbIIMM KoJHde-
CTBOM COJIHESHHIX ZHeH. 3a roget COBETCKOA BMACTH NpeXNpPHHEAT
P paboT HO HIYUEHHIO WIMCHEHHs XHMHYECKOr0 COCTaBa 3€PHA
IIEHHIEl H AYMEHS B 3dBHCHMOCTH OT reorpacdmyeckoro $paxkropa.
IosyueHHble XaHHBle NOCAYKEJH OCHOBOH IJf COCTaBJeHHs: Gel-
xoBbx (nporenHoBhix) kKapT CCCP. Buito BHSCHEHO, 4TO 0COGEH-
HO 6oraTo GeJKOM 3epHO MUIEHHIL, NPOH3pacTAlOmel Ha YKpaH-
ne, B [losoimxee (CapatoBcKas u ApyrHe obhacrs), 3anankoli Cu-
6upu (Omckas u Hosocubupckas obnactu), CepepHom Kasaxe-
TaHe. .

Hcenenopanns [OCHeAHHX JeT MNOKasanH, 9T0 OPMYJIHPOBKA
H. E. JlackopcKoro o reorpadHueckoii H3MEHUHBOCTH XHMHYECKOTo
cocTapa 3epHa OTHOCHTCH TOMbKO K Pycckok pasumme. Tak, Ce-
BepHuii Kabkas Haxonutes oxHee Kpacmoro Kyra. Omuako cpei-
Hee COAepKaHHe Gelka B NINEHHUe, BHpamenHod Ha CemepHOM
Kasxkase, cocrapisier okoao 17%, B Kpacuom Kyre — 20%.

Temneparypuklii (GakTOp TakXKe AefCTBYeT B ONPEXCJIEHHEIX
IpaBHIAX, TAK KaK C HEM CBA3aHO CONEpPXaHHe B M0YBE Tymyca,
KOJIHYECTBO KOTODOrO YBEJHUHBAETCHA JIMIIE DIPH TeMmepaType Mod-
Byl He poiie 30°C (onTHMajbHas TeMIEpATYpa ro HakoNJICHHS B
nouse 25°C). Ilpn Gosee BHICOKOH TeMIepaType NOYBH Iepertolt
He TOMbKO He o0pasyeTcs, Ho Jaxe pasjaraercs. Pafionw, Gora-
Thle OCAJAKAMH, XOTS H HAXOAATCA HA BOCTOKE, KaK HPABHIO, CO-
ZepXaT Manc GenKka B CBASH C BHIMBIBAHEEM JerkopacTBOPHMBIX
coennHenull asora. Ha BocTouHofi OKpaWHe a3sHaTCKOH TePPHTOPHH
CCCP BEIpamHBAIOT 3¢PHO ¢ HHIKHM COZepXaHnHeM Geaka. TaKHM
ofpasoM, dopmynuposka H. E. JIscKOBCKOro HMeeT OrpaHHuEHHOE
NPHMEHEHHe H /IS TOHHMAHHS 3aBHCHMOCTH COJEDHKAHHA B 3€pHE
TUIERHNE $edKa OT NPHPOIHHX yCHOBHE BoOGmE B B Ipefenax
Halleff CTPaHH B LEJOM HeAocTaTouHa. Heobxoammo Gosee nerasb-
HOe H3yueHHe CBA3H 3TOTO SBJEHHS ¢ KOHKDETHHMH KIHMAaTHUEC-
KBEMY H NOYBEHHBLIMH YCIOBHAMH.

Uccnenosanss, mposeieHHHe B pafionax CesepHoro Kaskasa
4 APYFrHX 06AacTAX CTPZHH 3a HECKOJBKO JeT, NMOKA3alH, IT0 NPH
cpejHecyTouHbix TeMmnepatypax 21...23°C B nepHox HaimBa ce-
MAH NOACOJHETUHHKA faKe MpH HeGOMbIIOM KOJHYECTBE OCAXKOB
MaCAHYHOCTh [OBHILAGTCS, a NPH YBeJHUEHHH TEMIEPaTypH A0
28°C ¥ 3HAUMTENBHOM KONHYECTBE OCAAKOB — CHHkaeTcsl, JloMmi-
JIBBASL HOrOKA B MePHOA CO3PERAHHS 3€PHOBHIX KYJbTYD MPUBOAHT
K TaK Ha3HBREMOMY CTEKAHHIO 3¢pHA. 3epHO, HaXONHKBLIEECS B 37O
BPEMA B COCTOSTHHH MOJOYHON HJIH BOCKOBOH CHEJIOCTH, CTAHOBHTCSH
BTOC/AENCTBHY HEBHINOJHEHHHM, ILYIJIBIM, YPOXal 3HAUATEJLHO
cHnxkaercs. Jloxaesanne Ha paHHHX CTAXHAX DasBHTHA DE3KO W3-
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MeHSleT TeUeHHe HEKOTOPHIX (VM3HOJOTHIECKHX IPOLECCOB — CHH--
JKaercs NMPHTOK aCCHMHJATOB, NPOHCXONHT THAPOJHZ paHee HAKOM-
JIEHHOTo KpaxMaJfa, NPOAYKTH €ro BEIMEIBAIOTCH ROKAeBOA BOXOH,
YTO OTPHIATEIBHO CKA3HBAETCH Ha XOJe HAKOIIEHHS CYXOro Be-
mecrsa, Ha GoJiee NO3AHMX CTANMAX CO3PEBAHHs 8ePHA BIHSHHE
0CA7IKOB 3aMETHO CHHKaeTcd. IIpH SKCTIePHMEHTAJIBHOM AO¥eBa-
HHH Ha CTaj¥H MOJOUHOH M BOCKOBOH CIeJOCTH B aepHe HaGnio-
ZaJi yBeJHYeHHe KOJNIecTBa 06miero doopopa.

UHTepecen Bompoc 06 H3MEHUHBOCTH YPOXKaeB 3epHa B pas-
JIMUHBIX 30HAX CTpaHbl, Msyualn BelHMHL KAHMaTHYECKOH H3MeH-
uuBoCcTE ypoxaes (C,) SPOBOfl MIEHHIH B SAPOBOTO SUMEHH, ON-
peneiss ypoxafHOCTb (CPeNAHEOSIACTHYI0 HPOAYKTHBHOCTB) B OC-
HOBHBIX ceNbcKoxossficTeenHnx pafiorax CCCP. Ha  obmeit
H3MEHYKBOCTH YPOXKAeB BHIIENSNH Ty YacTb, KOTOpas CBfi3aHa ¢
xoneGaHuAMH METEOPOJIOTHIECKHX YCJIOBHA [0 rofaM, a BapHAlMo,
3ABHCAILYIO OT YPOBHA KyJAbTYPH 3eMJjefenns, Hckmouann, Comoc-
TaRJIEHUE BEJKUMHE KIKMATHYECKON H3MEHURBOCTH ypokKaes (Cn)
¢ CYMMOH OCZAKOB 3a TeN/IHi{l MepHOA roja yKashbiBAaeT Ka TECHYIO
CBSI3p MEXJy STHMH MOKA3aTeIMH: KOS(QQRINEHT KOPPEIALAN AJIst
samens r=—0,76+0,08 u aaa muwenunm r=-—0,78-+0,09. 3oma
nanGosee ycroitunBhx ypoxaes (Cn<0,20) pacmonoxena Ha sa-
Taje H ceBepe EBPONEHCKOA TePPHTOPHH CTPAHB, TpPHUEM IR
SUMeHs OHa 3HAuUNTeNbHO Goablle, 4eM A/ IUICHHUH. Pafiohn
nuxHefi Boarn » Kasaxcrawa OTJMYAKTCH NOBHIIEHHON H3MEHUH-
BOCTBIO YPOXKACB APOBOf MUIEHHIH H SYMeHs, OcOGEHHO AcTpa-
xauckad, AKTIOOEHCKas, T'ypeemckasi, Ypaibckas, Kaparamgsmc-
kas, [aBnonapckas obaacra, rae C,p>0,50.

3oHa HeycTOHUMBHX ypoxaes nuieHrubl (Cn>0,30) pacmono-
KeHa K samany ot Kasaxcraa, saxsaThiBas I0XKHYH UacTb €BPO-
neficko#t Tepputopun CCCP no MongaBhi, 2 sumeHs — orpaHuye-
wa Jlyranckoli u Pocrosekolt obnactamu. Mexay somaMn ycrofi-
UHBBIX M HEYCTONUMBHIX yPOXKaeB DAcNOJNOKeHA NEpPEXORHAs 30HA
yMepeHHo ycTokuuBhlx ypoxkaes (Cn,=0,21...0,29). Ha espo-
nefickolt repprropun CCCP NpoZyKTHBHOCTH siuMeHs Gojee yCTOli-
4HBa, YeM NeHHKH. B asuaTckofi wactn CCCP npu Buicokoi
H3MEHYHBOCTH YpOXaeB O6EHX KyJbTYp Y SIUMEHS HPOAYKTEBHOCTH
HECKOJILKO BHILIE, .

To cTemeny ycTofiunBocTH cGopa 3epha ¢ ! ra Ha esponeickoit
Tepputopun CCCP seproBhie KY/IbTYPH MOMXHO PaclONONKHTE B
cieryioleM yOhBaoieM NOPAAKe: O3MMas POXb, APOBOH STUMEHS,
O3NMas MUIeHHUA, spoBas mueHnna. [Ipu sToM pailoHEl HauGOMb-
Iero pacnpocTpaHeHHsi sPOBOK MINEHANH B OCHOBHOM pAacmofio-
MeHH B 30He HAaUMeHee YCTOMuHBEIX ypoxkaeB. TakuM o6pasom,
OBHMYIO POXKb, a 3aTeM H HAPOBOH AYMEHL MOXKHO PacCMaTpPHBaTh
Kak §oJlee HajeXHbIe, HEMPHXOTIHBbE KYJIbTYPBL
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§ 4. Pa3noKauecTReHHOCTL 3epua

DusnueckHe H GHOXHMHUECKHE CBOACTBA 3¢peH H3MEHAIOTCS B
3aBHCHMOCTH OT HMX MOJOXEHHS B COLBETHH. Jlunelinne pasmepnl
8epeH NIICHHOB B KO0Joce, HX Macca, CojepxaHue GeNKOBEIX
BEIIECTB, BHIXOA H KauecTBO KTeBKOBHHB YBEJIHUHBAIOTCA npH
JABHXEHHH CHH3Y KOJOCAa K Cepe/iHHe H MOCTCHEHHO YMeHbLIATCH
K ero BepmnHe, B cpemneil yactw kojoca GopMEpyercs 3epHO ¢
Gosiee BBICOKHMHU 6HOXHMH'-IQCKPIMPI, @Hanecxnmn H TeXHOJOIHYeC-
KHMH [IOKa3aTeJaMH, 4YTO 06yc.v|on.7msae'r Jyuliie MYKOMOJbHBIE,
x.’ledonexapﬂue H MHUIOEBEIS cBoficTBa 3epHa, GOJIHHYIO JKH3HECNo~
COBHOCTD H GHOJIOI‘H'-IECKYIO MOMHOLEHHOCTh.

HanGonpiree a6coMIoTHOE cOZEpXaHHEe a30Ta OGHApYXKeHO B
3epHOBKaX, cOPMHPOBABINHXCS B cpefiHed yactH konoca. [lpo-
LeHTHOE COJIEPKaHNE a30Ta HeCKOMbKO BO3PACTAeT MPH  mepexone
3EPHOBOK ©OT BEPXHEHl K HMMHeH TpeTH KoJoca, NpHYeM pasHHIia
MEXAY OTACTBHHMH 3€DHaMH B Npeflesiax KoJoca MOXeT GHTb
3HauuTenBHOH — o1 12,0 mo 17,5% Geska. 3epHo KyKypysbl H3
HHXHe} yacTH MouaTKa HMeeT OGHUHO HaHGO:’lbIﬂle Mmaccy U Hau-
Goapliee alconaOTHOE cOJepXkaHHe as3ora, a B nepxyuxeqﬁol‘»i gqac-
TH — HﬂOGOPDT. HpOLleHTHOe COAEPIKAaHHEe a30Ta B Ipejenax Mnogat-
Ka BO BCEX 3¢pHAX OCTaeTCA NPAKTHYECKH Ha OAHOM H TOM Xe
yposde. Tunwuen mpuMep SepHa copra Bpoynkortn m3 [mempo-
nerposckoit ofiacTH (B BepxHelf, cpenHeli H HHXHell uacTH mo-
HaTKa):

CpeaHas Macca OAHOR 3PROBRH, MI 204,6 216,4 220
COAEPKAKAE 430TA B SEDHOBKE, MI 3,68 38 3,98
cofepaanue asoTa, % o CyXoro pelllectBa 1,8 1,8 1,81

Pagube CPOKH TOCeBa H HPEXUICCTBEHHHKH IPH BCEX HPOUHX
VCOBHSIX OKa3hlBAIOT 3aMETHOE BJMAHHE Ha YpOXakHOCTh, CTOR-
KOCTh NpoTHB GoJesHefl H BpefuTerncil, dusHyeckme, GHOXHMHuec-
KHe M TEeXHOJOTHYCKHe cBOACTBA 3epHA Bcex KyaebTyp. O6Hapy-
KeHa CBSI3b MEXKAY CPOKOM Hauala BeceHHell PereTallBH H Kayect-
BOM sepHa. KaguecTso 3epHa 03UMON NIICHHIE B TOA C PaHHeR
BEeCHOM XyXe, yeM B rOAH ¢ HosaHel. Bce ckasaHHOe HPHBOZHT K
PA3HOKAYECTREHHOCTH 3€pHA H CeMsiH B Npesenax pafioa, Xossfcr-
Ba H Aaxe ORHOTO noss. Pa3sHOKauecTBEHHOCTh CKAJLIBAETCHA Xaxe
B MapTHAX ¢ BHCOKOH BHPABHEHHOCTBIO 0 pa3MepaM 3epHa B pas-
JAHYMAX, MOPOR IHAUHTENBHMX, MO (PUSHUECKHM, XHMHYECKHM, GHO-
XHMHUECKHM, TEXHONOTHYECKMM H CEeMEHHBIM CBOfCTBAM 3epHa
{puc. 37).

Haubonee werko auddepenuupoBans [0 pasMepaM 3epHa co-
JlepHanne KAETIaTKH H 30abHOCTh. O6a MoKasaTens 06paTHo npo-
TOPIHOHAMBHE Pa3MepaM 3epHa: 30JbHOCTh H COLEPXKAHHE KJeT-
d9aTKu KanGoJee XpymHo#l dpaxkuuu Bcerpa HHXKe, a MeJKON — BH-
e, 9eM B NaDTHH 3epHA B NeJoM, 30JbHOCTh OCTATKA 3epHa
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Puc. 37. VameHerre WioTEOCTH (@), HaTypH (6), CTeKAOBHIHOCTH
(8), conepxanun Genxa (2), kpaxMama (0) u soapHOCTH (&) 36p~
Ha (IIEHUIE'B 38BHCHMOCTH OT €r0 KPYNROCTA:

1—copt Capatasckas 42; 2 — Caparoncxas 29

TUICHHIH Ha CHTE ¢ OTBEDCTHAMH pasMepoM 2X20 MM B CpeiHeM
Ha 0,2%, a cosmepxanne kjaeTyaTkd Ha 1,29% BHIIe MO cpaBHe-
HHIO C OCTaTKOM Ha CHTE ¢ OTREPCTHAMH pasMepoM 2,5X20 mm.
910 ykaswBaeT Ha JyullMe MyKOMOJbHEE NOCTOHHCTRA KPYNHOTO
3epHa 1O CPaBHEHHIO C MEJKHM, H NpeXje BCera MO NOTeHUHANL-
HEIM BHIXOJaM COPTOBON MYKH.

CooTHOUTEHEe O OCTAJNbHEIM XHMHUCCKHM TMOKasateasm H ¢u-
3HYECKHM CBOHCTBAM (KpoMe JIHHEHAHHWX pasMEPOB M MACCH
1000 sepen) sepHa HEOXMHAKOBOTO PasMepa HOCHT Gosiee CTOXHHIL
xapakTep. OnHH JHHefiHHe DasMEpEl He MOTYT CTaTh OCHOBOR uer-
KO PasTHuaeMON OIEHKH PasHOKaUeCTBEHHOCTH 3epHa. Heobxopw-
MO NO-pasHOMY DaccMATPHBATH 3€DHO MeJKOE, HO HOPMaJbHO pas-
BHTOE, U 3¢pHO IMymioe. MIx ¢usngeckne, GHOXHMHUECKHE H Tex-
HOJIOTHUECKKEe CBOHCTRA HEOAMHAKOBHI: MENKOe, HODMAaNbHO pas-
BHTOE 3€DHO WO BCEM NOKa3aTeNAM GJHXe K 3IOPOBOMY, uYeM
LyTIIoe,

Econ He UpHHHMATH BO BHEMAHHe NIYIUIOe 3ePHO, MOXHO Ha-
6moaath, YTO H3MEHEHHMs COCTAaBa M KAYeCTBA B 3aBHCHMOCTH OT
pasMepoB 3epHa mpH OGIeli TEBAEHUWH X MX YXYAUIERHIO B MeJ-
KOM 3epHe MOryT GhiTh BHIpaXKeWH B pasHoif cTemeHH. Bmecre c
TeM B STHX H3MEHEHHNX HeT CTPOTOf 3aKOHOMEDHOCTH BCJENCTBHE
Gompimoll GHOJOTHYECKOA H3MEHUHBOCTH 3€pHA HA KOPHIO TOX
BIUsAEAEM GoabuIOro uHcaa Qartopos. Ocobuilt HHTEpec NPeACTaB-
qser cofepixanne 6eaka H KIeNKOBHHB B KPYNHOM H MeJKOM 3ep-
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He Muenkns. ITo NATH cOPTaM O3KMOR # SIPOBOH MUERHOH Cpef-
Hee cofepkaHne Gefika COCTABHMIO B ocTaTkax Ha cHrax (%):
2,5X20—13,9; 2,2X20--15,1 # COOTBETCTBEHHO COXEpKaHHE KICH-
KOBHHE — 27,9 u 27,6,

| . TlouTH OxHHaKOBOE COACPXKaHHE KJACAKOBAKH B 3epHE H3 OC-
TATKOB HA ABYX CMEXHEIX CHTAX NPH 3HATHTEILHOM PACXOMKEHHH
B HEX KOJHUECTBA GEJNKOBEIX BeUeCTB OObLACHAETCA BO3DACTAHH-
em B GoJee MeaKoM 3epHe JIoNH Oe/ka H3 MepHEpHHHEIX cloes
SepHOBKH, BeJKH 5THX ClIOeB, H UPEMXIE BCEro ajefipOHOBOIO CJIOH,
He LaKT KICHKOBHHH.

V3 pasHOKAYECTBEHHOCTH 3€pHA . BHITEKaeT [eleco06pasHOCTh
pasgennHOA ero NMepepaGOTKH MM DAsJIHuUBON NOATOTOBKH IePen
pasmosioM. HcerenoBall Texoioruueckuii sddekT mpH nepepaboT-
Ke Tpex COPTOB MIUGHHIE! C PasAHUHOH HCXOAHON KauecTBeHHOR
XapakTepuCTHKON. 3epHO A WOMOJIOB FOTOBHJH TO JABYM CXe-
MaM: 1 HEPBOA cxeMe Kaxjas npoGa MINEHHIH NPOXOLHMNA THA-
POTEPMHUECKYIO MOTOTOBKY N0 ONTHMAaNbHHM, 5KCTIRPHMEHTAIBHO
YCTAHOBAEHKHIM PEXHMaM, CMCIIEBANHE MPOH3BOIHIH Tepex
I npanoh cucremoit; no B'ropoﬁ—sepl-m noMoJbHOH, (cMelnaHHOMN)
MapTHY ouMUlaj¥ 0T NMpEMeCefi H NPOBOXUJH €r0 THAPOTEPMHUEC-
Kylo 06paGoTKy B OXHOM MOTOKe.

3epHO PasMaibBalE MO NOMHOA cxeMe TPEXCOPTHOre TOMOJA
€O CHATHEM KOJNHUECTBEHHOro GajaHca RCEro MpoUEcca M Kayecr-
BeHHOro Gamanca MykH. [Ipn pasnessHOM TOArOTOBKE 3¢PHA K MO-
Mony moayueH Goismruii BExox Myku (78%) mo cpasuenHio ¢ mo-
MOJOM 3epHa, TNpOMIEANHM COBMECTHYIO NOAroToBKy (77,4%),
NIpH CHHXKEHBH CpeAHeR3BellleHHOH soJeHOCTH Ha 0,11%, uro mo-
3BOJMJI0 YBEAHYHTH BHIXOJ, MYKH BHICOKHX cOpTOB. Iloxroromxa
npo6 NINEHHIE K NOMOJY BJAHSET H Ha x/efomekapHoe AOCTOHHCT-
BO MyKH, KOTOpDOE N0 BCeM NOKa3aTesqsM Jydile NUPH DasfAedbHOR
NOArOTOBKE 3epPHA K MOMOIY.

§ 5. Bausnne MuHepanbHeix YAOGPeHMi HA KaUeCTBO 3epHa

TipHMereHEe MHHepaJbHHX yAOOPEHHH — OAHOTO H3 BeAYUHX
3JIeMEHTOR HHTCHCHBHOTO 3eMJeAeHs — OKA3EIBAET GoAblIoe BJAUA-
Hie He TOJBKO Ha NOBBLIIEHEE MJIOAOPOAHA MOYBH M YPOXKaAHOCTH,
HO H Ha OHOXHMHM4YeCKHe CBofictBa M Kauectso 3epma (puc. 38).

QOcobyio 3260Ty 3eMiele/bIeB BH3HBAKT a30T, dochop H Ka-
Jufl, KOTOpHle YCBAHBAOTCS DACTEHHAMH H3 NOUBEHL, HO AOCTYNHEIE
$opMH cocTaBJALT 1...2% or ofmero samaca TeX XKe SJeMEH-
TOB, HAXOAAIIMXCA B HEAOCTYNMHOH s pacteHnii popme. B Gora-
THX NOYBAX THNA YEPHOIEMOB ITHX HEROCTYNHBIX 3allacoB XBaTHJIO
Obl HA COTHH H JaXe THICAYH YPOXaes, HO HX HEBOIMOXKHO GLICTPO
HepesecTH B YCBOAEMEI BHA, He Pa3pymHB Moushl. UToGu mpeono-
JeTh 3TOT AeGHUMT, B NOYBY BHOCAT OPraHHYECKHE W MEHEpAJbHHE
yRoGpenns.

204




image203.png
B cpemfeM no ocHOBHHM
3epHONpPOUsBOSImUM  patio-
HAM CTpaHH TpHBaPKa ypo-
KaW 8epHa B  pesyinTare
HPUMEHEHHUR MUHEp aJbHbIX 180)
yrobpennii (asoTHmx, ¢oc-  § Y
QOpHBIX, ¥anwfiEWX) cocTa- ¥
BuAa (ufra): Mo osuMoll pxu  §/20]
7,0; osumofi mmennue 6,7: gllm
ApoBoll nmmennme 4,5, Kyky- o 8

e,
S
&

Ypowead, ujea
=

pyse 11,6; sipopoMy sumeHio 'S 6018 8
6,8; oBcy 7,1; rpeunxe 4,0; 40§
npocy 4,0.

a 45 Ed

Munepanpune yrofperns Jsa asoma, Kejea

MOI'YT PE3KO H3MEHHTb XHMH-

g(e’():lmx coctap 3epHa (Ta6A.  py. 35 Buumme asormux yRoGpeHni Ha

ypomah aepua (I) osuMOfi NIIEHKNH, CO-
CooTBeTCTBYIOm U TMOA-  nepxapme Benxa B meM (8), clop ¢ rexra-

6op 103 ynoGpennii ¢ ysetom  pa (2)

XMMHYECKOr0 COCTaBa MOYBH

HApAAy ¢ MOBHIIEHHeM YPOXaHHOCTH TMPUBOLHT K SHauMTEJbHOMY
YAyuleHHI0 KadecTBa H TeXHOJOPHYeCKOro AOCTOMHCTBA 3epHa
TiteHHnk. Brecenne Toapxo ocdopa u docdopHO-KaNRAHEX YHO-
Gpennlt Ges a30Ta cNOcOGCTBYer MOBHIUIEHHIO YPOXKAS 3epHa, HO He
Aaer sddexrra HAM Jane HECKOJLKO CHHIKAGT COAEPIKAHHE B HEM
Genka.

Takas e KapTHea HaGNIOXaeTcss TPH BHECEHHH MHHEPaJbHBIX
yao6penuit noa Apyrue KyJAbTyph. KOMIIEKCHHIMH HCcCdedOBaHHs-
MH, NPOBEACHHEIME B cTpaHax — wieHax C3B, a Takke Xapbkosc-
KHM CeJbCKOXO3SACTBEHHEIM HHCTHTYTOM, BHECEHB BaXXHEle TOTOJ-
HeHusl K NOHHMAHHIO BJHSHHs MHHEDAJBHBLIX YAOOPeHHIl Ha KauecT-
Bo 3epHa. Hapagy c noBbilIeHHeM TeXHOJIOTHIECKOro NOCTOHHCTBA
NIIEHHYHOH MYKH IIOA BJHSHMEM a30THEIX yAoOpenHfi HaGmomaercs
yXynineHne xjeGoneKapHEX CBOMCTB, OCOGEHHO NPH GONBUIHX IO-
3ax ynoGpeHnft, uTo 06BACHAETCA OCHaOIEHHEM KJIHKOBHHLI.

YeTaHOB/GHO, UTO a30THHE YAOGDEHHS, NOBHIIAs COAEPKAHHE
KIHKOBHHE, BJHAIOT HAa ee KauecTBO MO-PA3HOMY B 34BHCHMOCTH
OT COpTa M CONYTCTRYIONIHX NMOFGAHEIX YCNOBHH B IEPHOX HaaHBa,
cospeBaHus H YOODKH 3epHa. B yClOBHAX MOBHINEHHON TeMmepaty-
PH M HeOCTaTKa BJArW KAauecTBO 3epHa, BEIPANIEHHOro C MpHMe-
ReHHeM yAOGpeHHH 1O CPABHEHHIO € KOHTPOJBHHM (6ea yao6pe-
Anl) ynydllaercs; NpH cO3PEBaHHE H yGOpKe B JOXIIHBOM TOAY—
YXyAllaeTCA, a B PAAe C/yuaeB ocTaercs Ges HaMeHeHms1, Poc-
dopubie yroGpenus Ha (OHe AOCTATOUHOrO COACPIKAHHS 23074
MOTYT CYIIECTBEHHO MOBHICHTH COAEPIKAHHE GelKa B PACTEHHAX H
3epHe. .
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Tlpu pJnTenbHOM NPHMEHMEHMH yAOGDEHHA Ha KHMCJOR nouse
a30THHIE YAOOPEHHs TMOHKIKAIOT COAEPIKAHHE M KauecTBO GelKa, a
OJHOBpEMEHHOE HCHoNb3oBaHHe (GoCHOPHHX YAOOpeHRH He TOMBKO
noramaer OTPHHATeTLHOE BAHAHHE A30THHIX, HO H YBEJIHUHBAET CO-
HepxaHme GeNKa H yJyumaer ero kadsecrso. TakuM o6pasoM, npu
BLISICHEHHH BJIMAHAA BHEIUHEe CPeAH Ha KauecTBO Oenka ¥ KJeiKo-
BHHH HeoGXONHMO NpeXe BCEro YUHTHBATL TOTOAHBIE YCIOBHS
TepHONA HaJMBA M COSPEBAHHS SepHa. PyKOBOACTBOBaThCA cpell-
HHMH METEODO/IOTHYECKHMH YCJOBHSIMH 33 BEreTAlHOHHBI| NePHOR
B JIaHHOM cilyude Hedbssi. HeoOXONMMO TaKxe MMeTh B BHAY COP-
TOBEle OCOGEHHOCTH 3€pHa, COCTAB H COOTHOUIEHE® MHHEPAJhHBIX
yaoGpenni, CpOKH H APOGHOCTL HX BHECEHHS.

HHTeHCHBHOCT, HAKOIIEHHH CaXaposh B 3¢pHE NUIEHHIL TaK-
e FABHUCHT OT BHXOB OPTAHHYECKHX H MHHEDAJNbHHX YROOpeHmii,
OfIHAKO Pellaiomas PoJb NPHHALICKHT METEOPOJOTRYECKHM 0COBEH-
HOCTSAM Tofa ypoxas. Ilpu ofHOM H TOM Xe yAOOpeHHH comepxa-
HHe Geyka, Kpaxmasa H SKCTPAKTHBHOCTE SUMeHs ONHOSHAuHO He
HaMensiores. OAHAKO NPH CHHMEHHH OTHOCHTELHON 3KCTPAKTHB-
HOCTH BBIXOX 3KCTPaKTa ¢ 1 ra Bceria sHauNTeNpHO BO3pacTaeT
KaK pesyJbTaT YBENHUEHHs ypoxas.

§ 6. BriusHue XMMHIALKUH HA NPOM3BOACTBO 3ePHA

Hapsny ¢ Mexanusauuell M aBTOMaTH3alUHMell NPOH3BOACTBZ,
CO3/aHHEM H BHCADEHHEM B TPAKTHKY BHCOKONPOJYKTHBHEIX COP-
TOB H DPa3paGOTKOM WHTEHCHBHON TeXHONOMWH NPOH3BONCTRA 3€PHA
YCleIHOe pa3BUTHE 3eMJleNieNHs BO MHOTOM ONpefensercs ero
xumusanuedt, HanGompiiee 3HageHHe B XHMHSAIHH CeJbCKOXO3AH~
CTBEHHOTO NPOHSBOLCTBA HMMeET NpuMeHEHHe MHHeDaJbHEIX YA00-
penuft,

Caenyer 0co60 OTMETATH, UTO GECCHCTEMHOE H GECKOHTPOIbHOE
npuMeHeHHe MEHePalbHHIX YAOGDEHHil, TauT B cefe cepbesHEe OT-
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punateastise nocrenctpas. o namawm BO3, pacter  wmeno Be-
LIteCTB, HASHBAEMHIX KCEHOOHOTHKAMH (4yXKAHWME XusHH). O=H
oNajalnT B OPraHHSM ¢ BOAOH, numeft, BosgyxoM. B mnociennee
BpeMs OTMEYaeTCst POCT uMcia 3a0oJNeBaHHE KDOBH, MEUeHH, cepi-
3, 9acToTa KOTOPHIX B 3HAUNTENbHOH CTENeHH SaBHCHT OT 3a-
rPsi3HEHHH BPeNHHMH XMMHYECKHMH COEJIHHEHHAMH, B TOM WYHCIE
8 pesybTaTe HENPABKIRHONO TMPHMEHEHHA B CENLCKOM XO3AHCTBE
MHAHEpAJbHHX YAOOPEHHHA K MeCTHIHAOB.

Onut seMyiefe]Hs NOKA3BAeT, 910 6e3 XHMUIANHH B ITHPOKOM
CMBICJIE, BaxHelHuell yacTbio KOTDpOﬂ SIBJIAOTCS  MHHEpalbHEIE
YROGpeHHsI, HeBO3MOXHO DEIIHTb Npo6JeMy MPOXOBOJEBCTBHS. Bue-
€T¢ ¢ TeM HeNpaBHJAbHOE NpHMEHEHAe MWHEePAJBHHEX leOGpEHHﬁ
Baeuer 3a co60H HeraTHBHHE noc/eAcTBAL. Heymenoe, HekonTpOIH-
pyeMmoe BHeceHHe MMHEPa/bHEIX YAoGpeHHi HADYLIAeT ONTHMAabHOE
COOTHOLIEHHE 3JIEMEHTOB MHHepaJbHOrC NHTAHHH, MNPUBOAAILEE K
RapyUIeHHI0 MeTaBoMH3MAa 3/1aKOBLIX PacTeHHR, ocNabieHHI0 cHHTe-
3a Geska M YrieBOJOB B 3epHe, YXYMIUEHAI ero kadectsa. Ilpu me-
110/ib30BaHHH COeﬂHHeHI/Iﬁ CBA33aHHOIO a30Ta (aMMHa'{HOﬁ CEJHTPH,
Clebq)aTa aMMOHHS, MO'leBPlHH) CTAaHOBHTCA BO3MOXKHHIM 34rpas-
HeHHe HMTpaTaMH (COMSMH a30THOM KHCJIOTH) NOYBHI, HOYBEHHBIX
BOJL H HAKOIJIEHWE HX B 38DHE H ApYrofl pacTeHHEBOAUECKOH mpo-
AykOouH {0COGEHHO B IVIONAX H OBOWIAX).

Tox BanAnueM MHKPOQJIODE! MHIIEBAPHTENbHOrO TPAKT4 H TKa-
HEBBIX ¢€pMeHTOB HHUTPATH BOCCTZHABJHBAITCH A0 HHTPHTOB (CO-
Jiel a30THCTOH KHCJOTH), OKa3bBAIOLIMX BpeAHOoe JefcTBHE Ha
OPTaHH3M UYeJOBeKa — HapymaeTcss paoTa LEHTPaibHOH HepBHOH
cuctemnt (L[HC), cHmaeTcss yMcTeeHHas M (H3HYecKasd paboTO-
cnocoGHocTh, HUTPHTH CHOCOGHH NMpeBpalaTh TeMOMJOGHH KPOBH
B HEHPHI‘OJI[HHI"‘K HJisl mepeHoca KHCAOpoAa MCTI‘EMOFJIOGHH, a Takxe
06pa3oBHBATL ¢ BTOPHUHLIMH aMHHAMH N-HHTPO3ZMHHH, OKashlBa-
I01He KaHIeporeHHoe feficTaHe.

CoBpeMeHHOe Pa3BHTHe HAYKH H TeXHHKH II0SBOJIET OPraHH30-
BaTb MpHMEeHeHHe XHMH3AalLHU CeNbCKOro XOSilﬁCTBB, TNIOJIHOCTBIO
HCKIIOuAIOee BPEHHE BIHAHHA MHBHEDAJbHHX YAOGPEHHE H XH-
MHYECKHX BeILIeCTB Ha YeJIOBEKa, CeAbCKOXO3AACTBEHHBIX KHBOTHHX
H OKPYXAJOWYI0 CPey.

§ 7. Bnwasme OpOLIGHMA HA KAYECTBO 3epHA

Opolende — OARH H3 TyTell NONYYEHHS CTAGHILHHX YPOXKaen
8epHa HE3aBHCHMO OT COCTOAHHSA MOTOAHL. B B3&CYIIIABEIX pai&oﬁax
OpolleHHe MOBHINAET ypoxafinocte B 5...6 pas ¥ e
{puc. 39). OpHako ymeJHueHHe YPOXKAKHOCTH NPH aGCONIOTHOM
BO3pacTaHHH Gestka ¢ CAHHUNE MJIOUIaZH BeAET K OTHOCHTEABHO-
My cHIXeHHIO GeakoBocTH sepHa (Taba. 61). YMenblienwe kous-

uectBa GelKa B 3epHE MINEHHNB NPH OPOWIGHHH MOXeT GHTh 3Ha-
YHRTEJBHBIM,
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BellleCTBA, €CJAM Pa3MePbl HX MOJEKYs MeHblle AHAMETPa mOp.
Kpome Toro, B MeM6paHaX HMEIOTCS T4K HasWBaeMple' KaHamH
BOHHOH NPOBOJXHMOCTH, KOTOPHE H3GHDATE/]bHO NPONYCKAIOT Ofpe-
ZeneHHble HoHBL. OHH npeoosieBaloT MeMOpPaHHHE OGappep B
TPOHHKAKOT B OUTOIIa3MYy PasHHEIMH MYTSMH — 4Y€pe3 NOPHl H KaHa-
JIH HOHHOHA NMPOBOJAMMOCTH ¢ NMOMOIIbI0 AkhdysHOHHEX cha Gaaro-
NapA TPaAMEHTY KOHUCHTDALUKH, ONUpeAe/IeMOMY XHMHUECKHM
notennuanoM. CKopocTe nugdysHH NOBHIIAETCS NOA  BIHAHHEM
3/IEKTPEYECKOrO MOTEHUHANA, BOIHHKAIOMIEr0 Ha BHYTpehHed B
BHeIlIHell CTOPOHaX MeMOpaHbl, B pe3y/bTaTe Pa3jiHYHON KOHIEHT-
pallui OTPHLATENIbHO H HOJOXHTEJBHO 3aPfKEHHbIX HOHOB. Takum
o6pasoM, xemxyimelt cunok npu AupOYIRH HOHOB CTAHOBHTCS
3AEKTPOXHMHUSCKHH TOTEHIHAJ, [PeACTABJASIOWNE coG0l KOMIIRKS
XHMHUYECKOTQ H JIEKTPOXHMUYECKOr0o NOTEHUHAMA.

OcHoBHast 9acTh HOHOB NPEOAOAEBaeT GHMONeKYMSPHEIR Caofk
JIMITHI0B, "IEPGS MeMGPaHH Haufonee Jerko TPOEHKAKT BeIUeCcT-
Ba, PacTBOPHMEIE B JHIHAAX. B ocrajibrbix caydyanx ofsa3aTeNbHo
yuacTtue cneumbuqecxux MOJIEKYJT — NePeHOCIHKOB. OIIHH U3 HHX
BCTYNAIOT C BEINECTBOM B KOMIICKCHOe cOelMHeHHe H B TakOM
BHAE NPOHHKAIOT 4Cpe3 MeMﬁpﬁﬂy, a nocJjie pa3pyllieHHs KOMIJeKe-
HOTO CO€JMHEeHHd BO3BpAIAIOTC 3a HOBOH HOPllHel’l, OCTas/fAst
nepeHeceHHEI HOH 3a npefenaMn MeMOpanu. Jipyrae nepeHocyd-
KH BCTPAUBAlOTCA B MeMﬁpaHy, CT@HOBATCH CBOQOﬁpaZHbIM KaHa-
JI0M, 9epes KOTOPHﬁ HOHEI NPOTAJKHBAIOTCS OT OﬂHOﬁ MOJMeKy/AL
K ADYroi, IOKa He AOCTHrHYT 0ODATHONR CTOPOHH MeMODaHH.

:MeMGpaHE BEIOJHAIT MHOTOUHCAenHHe GyHKuuu. OHH clyxXaT
3aUIUTOR KJIETKH, ofecneyuBasi NOCTOAHCTBO BHYTPHKJIQTD’{HO!Z! cpe-
ABL '-Iepea Memﬁpaﬁy KJeTKa BCTynaeT B KOHTakT ¢ BHENTHeR
cpenoit.

Bakyoau. XapaKTepHH IIf KJACTOK pacreHu#i. OHE 3amOJIHEHLE
KJETOYHHM COKOM CJOXHOTO COCTaBa. Or IHTONAA3MEl  BAKYOAR
oTAeaeHH ocobolt MemMGpaHoi,

KJICTO‘IHHC CTEHKH. PacTHTeJbHBE KJAETKH TOKPHITH TOJCTHMHA
HapYXHEIMH CTeHKaMH (060/0YKaMH), NPEACTABISIONEME COGO{E
AONOJHHTENbHOE oﬁpasoaalme Ha l{apyxmoﬂ TNIOBEPXHOCTH TOHKOM
KJIETOUHOH MeMﬁpﬂHH—KﬂeTO‘lHHe cTeHKH. B cocTaB K/I€TOYHBIX
CTEHOK ¥ 6oABIIHHCTBA PﬁCTeHHﬁ BXOJAAT KACTHATKA H I'CMHIIC/IIO-
Jo3k. HeGoaplline MeXK/IeTOUHHIE TPOCTPAHCTBE 32MOJHEeHH Opra-
HHYECKHM BeLIECTBOM, KOTOPOE MPOYHO CKPelJifieT KAETKH MEXAY
coboit.

§ 4. CTPOEHME 4 XMMMUECKMii COCTAB 3EPHA M CEMIH

CTpoeHue 3€PHOBKE NIIEHAUDI. Tunuyuo Hafl BCeX xJTeGHLIX 3Ja-
KOB. 3epHOBKa HILEHHIL COCTOHT M3 TPeX OCHOBHHX gacteli (puc.
4,5) — saponmiua, sHaocmepMa H  060JOUEK, KOTOPHE HMEOT
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CY¥OTO POMIECTBE B Ui
MEHEHHE . CONEPMNaaNT
BOJH B XOJ€ Pa3nyTEd
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s, macca 1000 ze-
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HOMEAA CHeTOCTH

Hacca 1000 sepen,

7o 29 S 7l A G 2 7 20
Aama Espmips rpo

Tlop sauaHueM OpOlUeHHs CHHXKaeTcd cogepxkanue Oedka B
sepHe M y APYTHX 3/AKOBHX KYJbTYp. Y AuMEHs B NPOBEAEHHBIX
Ha TOAAX ONMHTax NoA TalIKeHTOM HabAIONANOCE CHHXEHHE COAep-
JKaHua Gemka B 3epHe npH opomenun c 13,5...148 no 96...
11,6%.

CHIKeHHe GeKa B 3€pHe IPH OPOIICHHH [POHCXOXHT MOA BaAH-
sIHMeM ABYX NPUUNH. Bo-NepBHX H3MeHseTCs OGeCHedeHHOCTh pac-
TeHHii A30TOM. PacTeHMn HCOWTHBAIOT —BO3PACTAOMYI0 TOTPe6-
HOCTb B 4307¢ B CBA3H C GOJbIIHM pA3BUTHEM 0NPH OPOIIEHUH
BETeTaTHBHON MACCH H B PE3yAbTaTe 9aCTHYHOMO BHIMEIBAHHS €ro
B ray6uHy. Bo-BTODHIX, BereTalMOHHWH WEpHOA H NepHojx OTJO-
JKEHHS KpaxMana yIIUHAIOTCS, 4To BleveT 3a coGofi CHHXeHHe
BeskoBOCTH. Menbluee cofepkaRne Gejlka NP OPOIUICHHH HaCTO
OGBACHACTCS TAKMKE BO3PACTAHHEM B 3¢pHE ROMM SHAOCNEPMA, TaK
KaK 3epHO NpH TMOJMHBE CTAHOBHTCS BO/ee BRIOJHEHHBIM. B CBASH
¢ 9THM a6COMIOTHOE COAepXKaHHe Geixa B 3epHe OpouIaeMol mire-
HHUB Beerja BHIe, 6eloK GoJee MONHOUEHHHI.

XHUMUYECKH]I COCTAB 8epHA MSATKON IMUICHAUN H3MEHseTCs
Bospire, weM TBepAOH, HaBMIOAaeTCs DPasHHIa MeXIY COPTaMH
(ra6a. 62). Heckoapko cHEMXalOTCS TakXKe CTEKIOBHIHOCT, OTHO-
CHTIBHOE COfEpKaHHe KJeKKOBHHE! H ee YACNbHAS DACTHNHMOCTD.
BoaHHKaeT BONPOC: TOJNBKO JIH NOTOMY IPH OPOIICHHE CHEXAETCS
coxepxaHHe GefKa B 3eDHe, UTO DACTEHHAM He XBaTaeT asoTa,
HJIH TIPH OpOINeHHH ocnafeBaeT TakKe CnocOGHOCUTh Kosoca K 6HO-
cHHTe3y Oelka? DhUIO HCMOJB30BAHO CBOACTRO CPE3aHHHX KO-
JOCHER SHEPTHYHO BCACHBATL PACTBOPH C TPAHCHHDANMOHHBIM CO-
KOM H JOK434HO, 4TO TPH OPOLICHHH CHOCOGHOCTH KOJoca K GHO-
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#3. Bunguus opomennn-wa Ypomal aepua . UenEEM B BW¥0s Gerka .

Tlepuoronocas Morecnene 758
Hanuenosanne
opomaenast [**Fa®" [opomaenan |08
Macca 1000 sepen, © 36,1 20,1 20,9 18,8
Yueso 3epen B Koloce 22,3 11,0 27,1 23,8
VYpoxalt sepHa, 1/ra 18,2 2,2 28,0 7,9
Benox B sepre, % 15,7 17,4 14,6 18,1
Kommuectso Geka 8 1000 aeprax, T 5.7 3.5 45 3.4
Buxon fenka B mepecueTe Ha 1 ra, kr 287 38 409 148
To xe, % B opomaemok 100 13 100 39
BaaxgocTs mousH, %% 30 40 50 60 70
Macea 1000 sepen mmenuust, 1* 23,0 24,7 24,4 26,4 28,4
Asor, % 2,68 3,0 2,70 2,60 1,

* Mo Mpsarmumkosy II. H.

62. BANsHHe OpOMIEHAS HA XUMBWECKAR COCTAB H KANECTRO 3€DHA MIIEHHUM

Beox, % Kaerugrea, % Kpaxwaz, %

Hamxerosanne Heopo-

mgenas euan | maewan | eman | maemas | ewas

opota- Beorpo’ opoua | neopo- | apoima-

CaparoBckad 28, sposad
MArKas 17,33 15,16 2,12 1,81 62,6 67,7
Crennast 135, cammMas marmas 20,06 (4,76 2,68 2,08 62,7 72,0
Tocrrarym 237, osmMas Mar-

Kast 20,28 14,65 1,98 1,85 63,1 68,7
Meuasmonyc 69, spoBas TREp- . .

nas 17,61 17,50 2,35 2,32 65,6 67,7
Topauedopme 5695, spopas

TBepAas 16,90 14,30 2,63 2,37 64,4 65,6
TopanedopMe 5866, sipomas

BepAad 17,30 15,40 2,64 2,39 64,4 66,1

CHHTe3y GeJlka He CHHXKaeTcd, a HaoGODOT, BO3pacraer, HO OTPaHH--
UHBAETCA CONEPHAHHEM a3oTa.

Ha kauecTennyio xapakTepHCTHKY 3epHa BJMAT  cNOCOGEE
opomenxst (1a6a. 63) OpoleHne NOBHCHIO HATYpy 3epHa, HO He-
CKOJIBKO CHH3WJIO €r0 CTeKJOBHRHOCTb. [IpH Ha3eMHBIX CcROCOBax.
OpOIIEHHs COAEpKAHHE CHPOf KIeHKOBMHE H 6elka OCTaBaJOCh-
TAKHEM XE, KaK H B BAPHaHTE C BJAr03apsiikod, a IpH NOXKAeBa-
HAH CHH3KJOCH. [To xse6onekapHEIM NOCTOMHCTBAM 3€PHO NUICHH-
I, BHpaUeHHOR NpH BJArosapsiike W NOJHBAX N0 MOJOCAM, OT-—
Beuajio Tpe6OBAHHAM, NPEADABITEMHM K OTIHYHOMY x7eGy (5 6an-
JOB), a NPH JOXKJEBaHHH —K Xopowlemy (4 Gamna). B pane
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©3. Bausuue cnocoBOT OPOmEHN HA KAMECTRO 3epHa muRHMOM Besocvas T

Ypoxan- Cupan
Haumenosanze cpenmen sa "‘,3'/{,"" Creunoayt: e Beno, %
21, Bfra .
'Bes opomenns 29,6 784 94 33,2 16,5
Baarosapsaxa 45,4 813 90 30,0 18,1
Joxnesanne 59,9 813 83 28,2 14,0
Toans mo mosocan 61,3 816 86 29,4 4.7
Toaws no Goposgam 58,5 813 86 29,5 14,7

cllyyaen ypomaﬁﬁoc'rb TIpH ROXKIEBAHUH HEMHOIO HHMXE, YeM IpH
nonuee no 6GoposmaM. HauGosee BHICOKON YPOMKAWHOCTH OGHIYHO
JOCTHTraleT IPH MOJHBE 10 NOJ0CaM.

KauecTBo MaKapoOHHNX H3Ze/HH H3 MyKH HeOpOWAGMOH NIleHH-
LH OGHYHO Jyulle, yeM H3 OpollaeMol. [TOJHBEH He BO BCeX CJy-
4afx BelYT K YMEHBIICHHIO 6eJKOBOCTH 3€pHa. Hpﬂ OJHOM NOJHBE
HepeAKo NOBHILEHHE ypO}KaﬁHOCTH CONIPOBOXKAAETCA NOBHIIEHHEM
$enkoBOCTH 3epHA Mo CPaBHEHMIO C BapHaHToM Ges mosnuBa. [1pu
TNOCAeAYIOUIHX TOJHBAX BCerna Haﬁmonae-rcﬂ CHHIKEHHe GeJKOBOC-
TH 3¢pHa. O}lﬂalfﬁ B CBA3H CO 3HAUUTEJbHHM yBeJIH4YEHHEM Ypo-
KafiHocTH CGOp Genxa C €JHHHUB IVIOINAZH 3HAaYHTEJbHO BHILE,
YeM NIpH OZHOM MOJIMBE.

HOBHI.UGHHB 6eIKOBOCTH 3epHa NpH NOJIHBAX, OTMEYaeMOe MHO-
THMH HCCAe/0BaTEAAMH, TNPOHCXORHT B TeX CAyYyasX, KOrfa IIOJHBE
HE CO37al0T B HOYBE aHﬂ3p06HHX yC.'IOBHﬁ Ha AJHTEIbHOE BpeMsd,
4 YCHIBBAIOT B Hell HAKONJEHWe NOCTYNHMX IJIf PAcTeHHA (OpM
430Ta.

Ilpr nNpuMeHenHn nosMBa GOJbINOE 3HAUEHHE HMEET COPT, pas-
JIHYHble COPTa pearupyioT Ha OpOlieHHe HEOAHHAKOBO. v 3acyxo-
ycrofiuneoro copra mwuenHnu Jliotecuerc 62 ypoxallt npH moampe
yBestHunpalcs Ha 65%, Torma Kak y mmeHHUHO-BIpeHHOTO rHOpH-
Az 22850, NpHCTIOCOG/EHHOTO K BAAXHHM pahionaM, — Ha 200%.
Copra sposoit mmennne (Caparosckas 42, Capatosckas 44,
CaparoBckas 36) N0 KauecTBEHHBIM TOKA3aTeJNsM ObLIM BhIIIE, FeM
-osnmbie, O6pasylOMiCs NPH OPOLICHAH PasPHB B OBECIEUEHHOCTH
pacTeHuﬂ BOﬂOﬁ H MHTATeJLbHLIMH BelecTBAMH (npex(ne BCEro aso-
"'TOM) NOJNHOCTBIO YCTPAHSETCH NMPH YMEIOM HCTIONB3OBAHHH YAOG-
penufi. SOPEKTHRHOCTD YHOGPEHHA B YC/IOBHAX OPOMICHHS H pait-
OHax JlOCTa’TO'-IHOX‘O YBJaXHEHHA MOBHILIAETCS.

AMHHOKHCTOTHHA COCTAB OTHEABHBX Gpakudfi  GelKoB  [OR
BiAsAHKEeM yAOGpeHHll He MaMeHstercs. ECNH cooTHOWeHHe OTAeb-
HHX GeJKOB B 3€pHe C PA3JIMYHEIM AaMHHOKHCJIOTHEIM COCTABOM
CTaHOBHTCS HHEIM, TO aMHHOKHCJIOTHHIH €COCTAB CYMMAaPHEIX Genxon
3€PHA TaKXe HECKOJIbKO H3MeHseTcs. C VBeJqHYeHHeM KoJHYecTBa
cymMMapHoro Genka B 3epHE NOJ BAHSHHEM 230THBIX ypoGpemuii B
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GeJKe HECROJILKO NMOBHIUIAETCS COREPIAHHE FIOTAMMECBOR KHCJIO-
TH, (eHANANaBEHa, AeAUMHA, MPOJUAA M CHHMAETCS COAEPKAHHE
JIW3RHA, TJIMUMHA, apTHHMHA, BAJAHA, 4CNaParHHOBOR  KHCJIOTHL
CHuXeHHe GEJKOBOCTH gepHa IIPH ODOLIeHHH HpPH OJHOBPEMEHHOM
BO3pACTAHUH ypOXKAx HaGJIOKAETCH y BCeX 3JaKOBHX KyJBTYP»
XOTa H B HEOXHHaKOBOK Mepe.

CHikenHe GelKOBOCTU 3epHA HPH OPOIIEHHH KYKYPYS3H MeHb-
e, yeM y NUIEHHUB U APYIHX 37aKoB. C NOBHIIEHHEM COLEpXa-
Hust Genka B 3epHe KYPypysH NOJ BIAHSHHEM a3oTHBHIX yaoGpeHuit
ero GHOJMOTHUECKas IEHHOCTh CHHKAETCH, UTO NPOHCXONHT TJaB-
HEIM 00pa3oM 3a CUET YBEJHNCHHS 3€HHA, COMIEPIKAIIero OueHb
MaJIo JMSHHA B JHIE CJeRbl TpuntodaHa. B nesoM mpu ysenude-
HHH GETKOBOCTH KyKypy3H B €€ GeiKaX yMeHbllaeTca colepXaHne
JIH8HHa, TPHNTOGAHa, METHOHHHA, ADPHNHHA, BAJHHA M TDEOHHHA.
OnHOBPeMEeHHO 3aMETHO BO3pacTaeT coiepixanne B Geske MpOMH-
Ha, TJI0TAMHHOBOM KHCJIOTHL, JEeH#IHHA R APYTHX aMHHOKHCIOT, KO-
TOPHX B 3eHHE GO/IbINE, YeM B APYTHX Genxax.

Ofuee KoJHYECTBO HE3aMEHHMBIX AMHHOKHCJOT ¢  eZHHHILT
OJOINA/H B CBA3H C Pe3KHM MOBEIIEHHEM YPOXKAMHOCTH BO3pacTa—
eT. PasHuLa B [OYBaX, B TOM THCJE O KOHNHTPAIHH BOXOPOIHBIX
HOHOB, BJHSIET Ha NOMVOLIEHHE H PACHpeNe/leHHe MHHEpAIbHHX Be-
mecTs B 3epHe GOJbIE, JeM BHECCHHe B MOUBY GOMBIINX KOJIHUECTB:
agora, $pocpopa 1 xanus. B cofepKaHMM YIrIEBOJOB B 3ePHE HeT:
PesKHX KoJgeGaHuil.

§ 8. BrusiiMe NpeaUIECTEEHHMKOB Ha YPOKaH M Kauecrso
3epHa

Boapmoe snawense AN ypoXKafiHOCTH H KauecTha 3epHa HMe-—
10T MpefllecTBeHHHKH. [IpH CONOCTaBNEHMH B KauecTBe MpefllecT-
BEHHHKOB Nepej] MOCEBOM O3HMOH NIHEHHIE YepHOro Tapa, ropoxa
Ha 3epHO W KYKYPY3hl H4 CHJOC, MO AAHHBIM BepxHsiuckoR ONBIT-
HO-CEMCKIMHOHHON CTAHIHHE 3a HECKOABKO JeT, BHABHJIOCH NMPeHMy-
ECTBO YepHOro Hapa. AHAJIOIHYHbIE 3aKOHOMEPHOCTH Babiiozans
H y copra Besocras 1, sHaunTeNnHO MEHANOCH H KaueCTBO SepHa:
(rabn. 64).

¥ o6oux copToB HaTypa, Macca 1000 3epeH, CTEKIOBHIHOCTE,.
cofepKaHHe CHpPOR KAeHKOBHHEl B 3epHe GHUIH BhIllle NPH TOCEBe
céMeHaMH, BHpalleHHHMHE N0 YepHOMy Hapy. Bobloe shaueHne B
KauecTse TPEIeCTBEHHHKOR HMeloT 606OBHe KyJbTypH, ofora-
LlalollHe MOUBY a30TOM {/IIONepHa, Kiepep, JionHH). Opomenne
RdeT PeSyAbTAT He caMo Mo cefe, a B COYCTAHHH C HAYuHO paspa-
GoTaHHOI CHCTEMOlf arpOTeXHHYECKHX MEDOUDHATHH, B  KOTODOW
BaxKHas POJNEL TPHHAMJIEXHT o6pabOTKe MOUBH, NpHMeHseMoll ¢
y4eTOM ee BOJHO-(HSHUECKHX CBONCTE M NpejiuecTByIOWell KyJb-
TYPH, COCTaBa H CPOKa BHeCEHHMs YAOGDEHHI, COPTOBOrO coOCTaBa
H Ep.

14* 218




image210.png
&1, Kakecroo sepia oomuoll nnidimeis npR Mbcese cemsfini,
BHPAMENHLME 11D PAsHLEIM MPCAICCTRCHHRKAM, B CpeaMeM 5a 4 roga

Hemuenomnnss ] ] pr—— | crataongs | cupan et
Myporosckar 808
Yeprnfi map 42,7 751 76,3 28,1
Topox 41,5 750 74,2 27,8
Kyxypysa va canoc 40,7 T44 70,1 25,8
Besocras 1
UYepuui nap 43,0 784 69,8 30,5
Topox 40,9 779 68,5 30,5
Kyxypysa Ha canoc 41,9 776 66,7 29,9

§ 9. Mexannuecxue nospexxaeHus 3epua npu y6opke ypoxan
M NPU xpaHeHHK

Ilpn y6opke 3epHOBHX MPOHCXOJAT NMOTEPH, KOTODHE JHedATHa
JBe TPYONH — NPSMBIe U KOCBEHHEIE, K nepsHM OTHOCAT NMOTEPH
KOJIHUECTBA yDOXKad, KO BTODHM — KAauecTBa HJH CHHXEHHA TO-
BapHHX (HaTypH, macce 1000 sepeR, cTekIOBRAHOCTH) , XJeGonexap-
HHX JOCTOHHCTB (KOJHUECTBa H KAY€CTBA CHPOHl KACHKOBHHH, Gell-
KOB, CHJIH MYKH) H HOCEBHBIX (9HEPrHH HPOPACTAHHS, BCXOXKECTH,
«CHJTBL POCTA) KOHAHUM BCNEACTBHE DaHHel WM Ho3fHed yGOpKH,
a TakiXe HeNPABHJLHOTO pexuMa paboThl MOJOTHIBHOTO yeTpofcTBa
KomGaiina (pHc. 40...43).

Bonbuioe Bausune Ha TOBAPHBIE, XJIEGOHEKEPHHE H TOCEBHHE
‘KadecTea 3€pHa NpH 06MOJIOTe OKa3MBAlOT €ro MeXaHHUecKHe MNOo-
BPeXIeHHA leoﬁ.ueﬂue, TNJM0INeHHe ¥ pa3faBJHBAHHE, HISTYIICHHE
# MuKponospexsenusi. IIpu 3TOM eclH 3epHO ¢ MAaKPONOBpeXie-
BuAME (ApoGaeHoe, IVIOMEHOE) MOXHO BHeAATs H3 oOulefi Mac-
«CH Ha SEPHOQ‘!HCTHTEJIBHHX H COPTHPOBAJNLHHX MalHBHAaX, TO 3ep-
HO ¢ MHUKPONOBPEXACHHSIMH O'I'Oﬁpﬁ‘l'b TPAKTHYECKH  HEJb3f, Tak
Kak OHO He HMeeT Kakmx-aH6o CYHICCTBCHHBIX q)HSHKO-MeXaHH‘ZEC-
KHX OTVHIHH OT HeNoOBPEeXIAEHHOTO 3€pHa.

MexaHHYeCKH HOBPEXIEHHOE 3epHO TpyAHee XpaHHTh. OHO 6o-
Jlee NHTCHCHBHO ABIUHUT, BblACJAsAs SHAUHTEeNbHOE KOJMHYECTBO Temaa
# BJIATH. COHI[&]OTCS{ yoaoBua aas 5HCTPOI‘0 BO3HUKHOBCHHA Ovya-
TOB CaMOCOrpeBaHHA W CHHXKEHHS KauecTBa 3epHA. BosHukaer He-
06XOMUMOCTL ONepaTHRHON M TIMATENBHON 0GpaGOTKH, YTO COzRZeT
JAOHOJHHTENbHBIE OpraHHSBHKDHHO-XOSthCTBeHHHe TPYAHOCTH, yBe-
JIM9HBAET 3aTpaTH TPYAa H cpefcrB. HabmomeHAsSMH ycTamoBJe-
HO, 4TO CeMEHa C MHKPONOBPEXACHHSIMH BHI3HBAIOT 3HAUHTEJ]BHOE
CHHXeHHe YpoxaiiHocTR (B cpennem kamame 10% —ma 1 nfra),
8 CBA3M C yeM X03sficTBa He AOGHPAIOT €XEroARo OKoJMo 3 Ijfra
GHONOTHYECKOTO yPOXasi,
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Puc. 40. HUHrencusrocTs AblxaHus TPABMEDOBARHHIX CeMAH OSHMOA pXu Bsarxa,
MKJ/Mr-q:

£ —cemena Gea TOBpeRIEHNs; ? — MOBpEXIEHke NIOKOBOR 0GONOTKE; § — MOBDEAACHHE Ce-
atennofl ofonoukn; 4— MOBpEmAeHe SaDORWINA; 5 — MOBDEXIenKe CIUAKH SHAGCTIEPMa; 6 —
moBpeMALHHE OPIMKE FRXOCAEPMA

Prc. 41, MsscHetke Kaucctsa TpaBMHOBAHROTG SepHa oMol piw Bartka nps
XpaHEHRE:

Bezomects, % Cuna wasamenoro pocra, % Ionesag scxomects, %

‘Henospemenmie sepna
71360 TIoDpemACHALE sepHa
CRILRO TIOBDERACKBHE SeDAA

VMejorcss MHOrOUKCHEHHEE AaHHBE O pasMepax MeXaHHUECKHX
ToBpexaennli sepHa npu ofmonore. B cpennem mo PCOCP kouan-
4ecTBO APOGIEHOrO 36pHA O3HMON pXH  cocTapaser 3,8%, oszm-
Mot mueHnne — 4,0 ¥ ApoBO} nileHHHH - 3,9%; 3epHa ¢ MHKpO-
TIOBPEXKACHHAMH O03HMOR pxr — 59,7, osuMoi mimenuns — 34,8 u
sipoBoit mmeHHns 34,3%. HanGosree noapepeHa MHKPOHOBPEX-
JEHHAM O3UMas pOXb. -

TIpr o6MosoTe OSHMO! PXKH MHKDONOBDEXICHHs Hamboaee dac-
TO NOJAYYaroT GoJee KpYNHBE H TsAXeJOBECHHE 3epHa, 03HMOl H
SIPOBOH MIIEHHIE — ¢ MeHbweli maccod 1000 szepen {Huxe cpen-
Heil). IlonHOCTbI0 BHGHRAETCS 3apoibll y Mejkoro sepna. O6pa-
GoTKa 3epHa Ha CYLICCTBYIOUIMX NOTOYHO-TEXHOJOTHYCCKHX JIMHHAX
XJeGONpHeMHEX NPEANPHATHA TaKXKe CONPOBOXAACTCS HNOBPeXKae-
HESIMH 3epHa. B oOmiell cloxXHocTH oHH cocTaBisior 20...25%.
['[pn 3TOM Ha JOJI0 TEXHOJOTHUECKOI'D oﬁopynonamm NPUXOIHTCH
B cpenHeM 19,5% oT ofero TpaBMEDOBaHHs Ha NOTOYHOM JHHHH,
Ha [OMI0 caMoTeuHoro oBopyroBaHus — B cpenreM 30,19%. Ham-
Goabinee moBpexaeHHe (8 cpendeM 50,4%) wmoaysaer sepHo Ha
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Pre. 42, YMeRbileune KOJIHWECTBA CHPO KAeHKOBHUM B HACHIH muleEMUM Bes-
ocras 1, comepxamed MeXaHHUeCKW NOBpeXICHHHE 3epHa, NPH XPaHEHBH:

i —npu 100% TpaBMAPOSAMHMX sepem; 2 — npH 80%; 3 —nmpu B0%; 4 —nmpu 50%; 5— nmom
40%; 6 — npz 20% TPABMMDORRNHKX SEDER

Prc. 43. CRuxeHde KauecTBa CHPOR KNeAKOBHHH B HACHTA muleHniH Besocras 1,
coflepaineli MeXaHUIECKH NMOBPEX/AEHHHE 3ePHA, NPH XPaHEHHU:

1 —upm 100% TpamMupoBARKMX 3epen; 2— Mpu 80%; 3—npm 60%; 4—mpm B0%; §— npm
40%; 6 — npu 20% TPABMEDOBAKELIX SepeR

TPAHCTIOPTHPYIOIHR CPEACTBAX H TOIPY30UHO-DASIPY30UHBIX MeXa-
HH3MaXx.

TIpo6ieMa cOXpaHEHHs KadecTBa 3¢pHa NpH yGOpKe, TPaHCHOP-
THPOBAaHHH H XpaHeHHH NpHOGpeTaeT OGMErOCYNaPCTBEHHOE SHa~
yenue. Ee pemenne TpefyeT KOMIVIEKCHHIX MEpONpHATHM, ocylect-
B/ISIEMBIX B CEJIBCKOXO3ANCTBEHHOM NPOH3BOICTBE H CHCTEME rocy-
JKAPCTBEHHHIX 3ArOTOBOK (COBepIICHCTBORAHHE KOHCTPYKIHH MamiHH
M aNdapaToB, MpUMeHEHHe MATKHX DEXHMOB oBpaboTkd U Ap.).
Mruoroe MOryT cenath CeMeKHHOHEDH TNpPH BHIBEACHHH HOBHIX COp-
TOB 3€PHOBHX KYJALTYp ¢ G0Jee NpOUHHMH NBETKOBHMH 060J0Y-
KaMH H IPYTHMH 06O0JOYKaMH.

§ 10. TMAPOTEPMHUECKMI KOMPIIHUHEHT ¥ KAUECTBO 3EpHA

KanMaTtnyeckHe yCJIOBHA B MEePHON HAMHBA 3ePHAa OKa3HBAOT
GoJbllloe BJAHsSHHE Ha ero Kauecrbo. HaGmopmaercs 3aBHCHMOCTH
BJA&XKHOCTH 3arOTOBISEMOro 3epHa OT THAPOTEPMHAYECKOro KOsdhdH-
UHEHTa B NEPHOJ MaCCOBOM 3KYNKH 3epHA.

Tupporepuuyeckuii k03P OUIAEHT — OTHOIIEHHE  KOJNKYECTBA
ocajikoB {MM) 3a KaKOH-1H60 MepHOA K cpejHell TeMmepaType BO3-
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nxyxa (°C) 3a Tor e mepHOA. IIpH BO3pACTAHHN BEeJHYHHH FHADO-
TePMHYECKOr0 Koo((HIAEHTAa HOBHINAETCS M CPelHEB3BelleHNasn
BIAXHOCTh 3epHA BeeX KyAbTYP, TaK KaK NOBHIIEHHE BENHUHHH
THAPOTEPMHUECKOr0 KOS((QRUHEHTa OTPAXKAeT YBENHYEHHe CYMME
©0CaJKoB MpH OJHOBDEMEHHOM CHHXEHHH CpeIHeH TeMHepaTypH,
T. e. yMeHBlIeHHe HCHADPSEMOCTH BIAI'H ¥ COOTBETCTBEHHO BO3pAC-
“TAHHE OCTATOUHOTO KONHNECTBA BJIaTH B 3epHe.

Bennunim rHApoTepMEYecKOro KosdHumenta 3aKOHOMEPHO
BO3PACTAIOT [0 Mepe TMPONBUXEHHA OT I0KHBIX PAHOHOR CTPaHEl K
HEHTPaJEHBIM, BOCTOUHHIM K 3alafHEIM, 4TO COBNaZaeT ¢ Golee
CJIOMHEIMH YCHAOBHAMH PaGoTHl X/1eGONPHEMHHX NpEANpHITHE B
3THX pafioHax B NEPHOX MAaccOBOI0 MOCTYINIEHHs 3€pHA OT KOJXO-
30B M c0BX030B. [Ipu sKCHepUMeHTaJbHOM HaGJIOXCHHH THAPOTED-
MBuecknii Ko3h(hHIHEHT B NMEpHOA MaccoBOM NMOCTABKH 3epHA CO-
ctasu: B [osomxkbe 1,87; Ha CesepHoM Kaskase 2,70; B Baiku-
pur 4,29; B Kpacrosipcke 5,80. CpepHesssemieHHasi BJIaXHOCTb
3epHa, OCTYNaBUIEro Ha XAeGONPHEMHHE NPEANPHATHA, COOTBETCT-
Benno Geita (%): 11,9; 13,2; 18,6; 21,6.

Onpepnesnenre H MpHMeHeHHe THAPOTEPMHUECKOrO KOS(BGHIMeH-
T4 TIO3BOJAET JYYIle OPraHH30BHBATL W MPOBOAHTL HA XJAeOONpH-
€MHBIX TPEANPHATHAX NOCAEY6OpPOUHYI0 06pabOTKY 3epHa B MOTO-
K€, IOATOTOBKY H NpOBEfieHHe CYIIKH 3epHa.

§ 11. Cnocobul yenuuenua GenkoBocTH 3epHa

OT copTa, IPHPONHO-KJIHMATHIECKHX YCAOBHN H arpoTexHHdec-
KKEX MEDONDHATH 3aBHCHT COIEpXKaHHe B 3epHe Oeika, YBeruue-
#¥e NIPOUSBOACTBA H NOTpeGJeHHA Gelka ocTaeTcs OJHOA H3 HaH-
Gosee aKTyansHmx npoGxaeM. Beiky —npuHamnemur pemaiomas
POJIb B 0GECICUEHAH NONHOMEHHOrO MHTaHUS UeJOBEKA.

B pewennn npoGieMrl yseqWueHHs NHIIEBOrO H  KOPMOBOTO
PACTHTENBHOTO GeKa 0co6as pOMb NPHHAJNEHKUT 3ePHOBHIM H 6O~
GOBHM_KyJbTypaM, oGecTeuHBalomEM Okoso 46% ero mpomason-
crpa. B OefkoBoM panWoHe THTaHHA JIOKEH He MeHee 50
32HAMAIOT MPOAYKTH NepepalOTKH 3epHa NileHHIB. Ipyrofi Bax-
Hblfl HCTOYHHK PACTATEJBHOTO GelKa — MaCJHuibe KYALTYDH, 0CO-
Genno nomconneuHuk. CyIECTBYIOT 1BAa OCHOBHHX MyTH yBeJHUe-
HHsl TIPOHSBOACTBA DACTHTEJNBHOTO GeNka — CeJieKUus H arpotex-
HHUECKHE MEeDONDHATHS.

Tloebimenne Ha 1% conepxanns Genka B aepHe TMUICHHIM Me-
TOROM CEJICKIMH TPH HLHEMHEWX YPOXAAX NO3BOJHIO OH NOJYIHTH
€r0 NONOJIHATE/NLHO OKOJNO | MJN. T, UTO MOINIO 6bl YIOBJIETROPHTD
HoTpeGHOCTL GoMee 16 MJH. uedoBek. B Koudeknun BeecowsHoro
HayUHO-HCCIEAOBATENbCKOTO  HHCTHTYTa  PACTEHHEBOACTBA HM.
H. W. Basunopa umeloTcs o6pasibl MieHHUE, 3€PHO  KOTOPOH
conepxur 19...22% Genka, uto Ha 6...9Y% Bhime, uem ¥ H3BeCT-
HEX paHOHNDOBaHHHX copToB Besoctas-1, Onecckas 51 u ap.
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/- VicC/IeIOBaNAs [OKA3aiy, YT0+AOHOPH < BHICOBNM CONCDKAHE
eM GenKka oOGHYHO XapaKTePH3YIOTCH HEBHCOKOH DPOAYKTHBHOCTHIO
# KOJIHUECTBO GefKa B 3epHe MOABEPraercsi CHALHON HaMEHIHBOC-
TH, TAK KaK OMH He 06JajfaioT JOCTATOYHO NPOUHHM MeXaHH3MOM
TOMEOCTa33 — CMOCOGHOCTLIO MPOTHBOCTOATL W3MEHEHHAM H COXpa-
HATH JHHAMHYECKOE OTHOCHTeNbHOE TOCZONHCTBO —COCTaBa 1
cBoiicts. Ilosiyuenne cOpTOB, XOpOIIO PeArupyIOMHX HAa HHTEHCHB-
HEle TEXHOJOTHH H (QOPMHDYIOLHX GOJbIHE YPOXKaH BHCOKOGENKO-
BOrO 3epHa, CONPSKEHO ¢ GOMBIIEMH TPYAHOCTAMH, TaK Kak OO~
HO MexAy MPOAYKTHBHOCTBIO H COXepXKaHHeM Oelka B 3epHe Cy-
mecTByeT o6paTHas KOPPeJALHOHHAR 3aBHCHMOCTh, I[lo XaHHHM
ussectHoro cenekuuonepa IN. I, JlykbsaneHKko, X03(¢HLHEHT KOp-
PeNsUEE MEMIY CcOAepKaHHeM Genka H ypoXaHHOCTBIO MINEHHIBE
B OTAe/JbHHE TOAB cocTasasn r=—0,919+0,04. Hayka u npakTs-
¥a BMECTe C TeM TOKAa3bBAIOT, UTO CEICKNHS HMeeT GosibliHe pe-
3epBH NIs NMOBHIUIEHHs OefKa B 3epHE DasIHUHHIX KyAbTyp.

OueHe TPYAHO NOJYYATH COPTa NINEHHIBI, COYETAIOIIHE BHCO-
Kylo GeJKOBOCTh 3¢pHA ¢ MNOBBIIIEHHEIM COZepIKAHHEM JH3HHA H
BHICOKHM KauecTBOM KaMefikosuHH. [Tocienuue HCCHENOBAHMA NaOT
OCHOBZHHE CUHTATh, ITO\ 9Ta 3ajaua ocymecrBuMa. IlepeneKTHBHBL
PaGoTH N0 CO3AAHHI0 TPEXBHAOBHIX MMOGPHIOB MIIEHHNH H PXH —
aM(pHABIIOHIOB TPHTHKAIE.

. B mophimenpu cofepxanus Oelka B 3epHe O3RMOH PXH BaX-
Has po;b NPHHANTENKHT NOJAMTNOMTUH, TeTpamIoufHas POXb, Kak
TIpaBHJO, COAEPKAT Genka wa 1,5...3% Gosblue, ueM AUIVIOHTHAS.
3acayXHBaeT BHHMAHHS MEXKBHXOBas THODHAM3AUMA BHICOKONPO-
LYKTHBHEIX COPTOB ¢ 0GpastiaMu Geno3epHOM COPHO-TIOJEROR PiKH,
KOTOpHe cofiepxat no 16...20% Geraxa.

CenexunonepaMH TOMYYeHE COPTa SUMEHS, KOTODHE MPeBoCxo-
AT HHHE CYMECTBYOLUMe NO coaepxaHHi Oeaka Ha 1,5...2%,
a Tak¥e COPTA ¢ MOBHINEHHLM CONEpKaHHEM Iu3HHA. [IpoBoauT-
¢ pabota 0o obecneueHnio Gojlee BHCOKOTO CONePIAHHS JH3HHA
B JyuIAX pafiOHHPOBAHHHX COPTAX AUMEHST METOJOM CKpeIlHBaHH
AX C BHICOKOJHSHHOBHM MytaHToM Xafinmpons. B nocieinue roxss
Ha OCHOBE HCIOJIb30BAHHS BEICOKOMHSHHOBHIX MyTaHTOB Omefik-2 u
®naypu-2 CO3LAHE aHAJOTH OCHOBHHX DaiOHHPOBAHHHWX THOpPH-
JIOB KYKYDY3HI, 3€DHO KOTOPHX CONEPMHT HOUTH B 2 pasa Souplue
JIM3HHA N0 CPABHEHHMIO C PaclPOCTPAHEHHBIMH COPTAMH H THOPH-
AaMH. Ycrmexu B OGNACTE CEJCKIHHM KYKYPY3H NO3BOJSIOT Mpei-
NOJIaraTh, Y70 BCKOPe OYAYT CO3MAHH H BHEAPEHH B NPOUIBOACTBO
THO6PHAN ¢ copepXaHuem B sepHe 14...15% Genka.

B macrosuiee BpeMs BOSHMKAeT HeOGXOXHMOCTb YCHJEHHS ce-
JeKIHOHHON PaBOTH He TOMBKO ¢ TOUKH 3DEHHs HOBLILIEHHA ypoO-
Xafl, HO ¥ YAYWCHHA KauecTBa 3epHa. YclellHoe DelieHHe 3THX
CJIOKHELX BOIIPOCOB BO3MOXHO JIHIND [IPH KOMIIEKCHOR paBoTe ce-
JIEKIHOHEPOB, GHOXHMHKOR, (pH3HONOTOB, arpOXHMHKOB, (GHTONATO-
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Joros, Vicnosb3oBaHRe arpOTEXHUUSCKHX MEPONPHATHR s yBedR-
YEHHS MPOH3BOACTBA GelKa AOAXHO NPOBOAHTHLCH HA OCHOBE COBep-
IICHCTBOBAHASI CTPYKTYPhl HOCEBHBIX IOmafedl, pauMoHaJILHOrO
PasMeIleHHs] OTAGJBHNX KYJBTYP [0 30HAM H BHYTPH 30H CTPaHH.
W3 Bcero KOMIJIeKca. arpOTEXHHYECKHX MepoupHaThE HauGomee
BaM(HBIM ABJRETCS NPARBHIBLHOE HCNIOAb30OBAHHE YIOGPeHHH.

Yao6penus — ONHE #3 HauGodee ROCTYNHEIX B SHCTPOAEHCTBY-
10mKEx (AKTOPOR BHEINHEH CPefH, 0KASHBAIOUIMX BIHAHHE He TONb-
KO Ha ypoxal, 5o H Ha 6eAKOBOCTh 3epHa. [IpaBHABHO NPHMEHATH
YROOPEHHs — TNpeKAE BCErO YUHTHBATH OCOGEHHOCTH NHTAHHA pac-
TeHnlt mo QasaM ux pocra W paspuTHA. Hejpocratok asora B Haua-
Jle BereTallud O03EMOR NIUCHHIH [PHBOAHT X DESKOMY CHHXXEHHIO
YypoxallHOCTH, a NpPH HaJHBE 3epHA — K 3aMETHOMY YXYAIIEHWIO
XaueCTRa 3ePHA M NPEXMe BCET0 K CHHKEHHIO GeJKOBOCTH.

O6hiuno Genok B 3epHe NUIeHHIE o6pasyeTcs B OCHOBHOM B
pesyabTaTe PEYTANM3AUMH (BTOPHYHOTO HCHOMLIOBAHHS) a30Ta,
HAKOTMJEHHOTO B BEreTaTHBHHX OpraHax PacTeHHs A0 Hauaja Ha-
JIMBa 3eDHA, €T0 OTTOKA B KOJOC, 8 TAKXKE B pesyabTare HOTJOLIE-
HHUS 230Ta K3 NOYBL B NEPHOA Hajupa, B cBA3H ¢ aTHM BecbMa 5¢-
(GekTHBHA BHEKODHeBasl MOLKOPMKA DacTeHHH a30ToM (0GBIUHO pa-
CTBOPOM MOUEBHHH) B (pagy KOJNONIEHWs. K Hayala HaJHBa.
B pesyianrate ysenwuWsaercs cozepikaHHe Geaka (Ha 1,5...2%)
u xnefikoBuns (Ha 3...5%), BospacTaeT cuaa MyKH, yReJNHUHBA-
ercst 06peM xaeba.

Boasuioe spaueHHe HMeeT CHHXEHHe NOTeph Gelka OT BpefH-
Tenelt n GomesmeR. OcoGenno oNLyTHMHIA ymep6 kauecTBy 3epHa
NILeHWHE TIPHYHHACT KJION-uepenamka. ¥ copra Besocras 1 comep-
xaume Genka B 340POBOM 3epHe cocraBuio 13,42%; ups mospex-
JeHHH 3epHa Ha 3 13,29; 6% — 13,13; 15% — 12,93%. 3tor
BPEIHTENL PE3KO YXYAUIAET TakMe KauecTBO KJIeMKOBHHH H xJe-
GonexapHele IOCTOHHCTBA MYKH. CepresHyio poJb ANA yBeJUYeHHs
TIPOH3BOACTBA DACTHTENBHOrO GeJKa NPU3BAHE CHIPaTh NPOBOAH-
wvue BACXHUJI W ApYr#MH HayuHBIMH = CeTbCKOXO35#CTBEHHBIME
YUPEXKACHHAMH CTPauk pa3paGoTKa H BHexpeHHe HHTEHCHBHOR
TEXHOAOTHH BO3NSTHBAHHA 3€DHOBEIX, 6060BHX ¥ KOPMOBEIX KyJb-
TYP NI KaXAOH 30HM CTPAHE, oOeCTEYHBAIONME MAKCHMAJbHHI
©60p Gesika ¢ e[HHULE [JOMaAN.

Konrpoavusie sonpoces. 1. Ure Takoe TeHOTHN 3ePHa, KAKOBO €r0 SHaveHme?
2. Hro MpeAcTasasier cobolt Aeficrene BRYTPEHHUX W BHEUIHHX (aKTOPOB Ha Kade-
<180 Sepua? 3. UTo Takoe copT 3epia, Kaxoso ero sHatemne? 4. Kak Bawsior Ha
Kavecrso sepHa reorpaduueckuil $aKTOp, KAMMaT H cocTam Mousu? 5. Ot uero
3aBACAT PasHOKaYeCTBEHHOCTh 3epHa? 6. %akoe BIMAFHE H4 KaWuecTBO 3ePHA OKashi-
BalOT MEHepaNbHble YAoGpenna? 7. Kak cxa3sipaloTes Ha KavuecTBe SepHa NpHMe-
FisieMHe NPA ero NPoH3BOACTBE XWMHHeCKWe BellECTBA, OPOLIEHAe, NpellecTseH-

Hnkn? 8. Kakne MexaHmuecxue Mospexenws SepHa BOSHMKAIOT NpPH YGOPKe YPo-
Kaf ¥ OpM XpaHeHuu? KakoBH MeDH HX COKpAeRAA?
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Puc. 4. [Mpononsumii paspes sepHa NWeRHUH (YBeru-
4eHo):

1—sauatouumd Kopemos; 7 — moweaxa; 3 — sapowm; 4—
WETOK; 5 -~ SHAOCTEDM; 6 — anefipoNOBNA cxof; 7, 8, 9, 11—
06ox09Ks (NIOKOBNIE K cemenmie); 10 — Goponka

pasamunoe GHONOrHUECKOe Hassauenue. M3
3apOMHIA NPH COOTBETCTBYIOIIMX YCJIOBHSX
paspHBaercst pacTenne. B mmxHell wacTH 3a-
POAHINA PACTOMONKEH ero 3apOALIMIEBHI KO-
PeIOK, a B BepXHeH YacTH — 3aPOABIIEBas
nogeura. Yacte 3apoiila, IJOTHO MpHIE-
raouas K 3HAOCHEpMY, — UIHTOK, KOTOPHI H
CHYXHUT JJIs Nepenauy MHTATENbHLIX BEUIECTS
A3 3HAOCTIEPMa B 3apOJKIN NIPH NPOPACTaHUA
3epHa.

SHpocHepMOM (MYYHHCTHM SIAPOM) HasH-
BAETCK BHYTPEHHss UacTb 3CPHOBKH. IHIO-
CNepM COJEPMKMT 3amachble MHTATENbHBIC BEIIECTBA, HEOOXONHMEIE
AR PasBHTHS N3 32POANINA MOJIOAOTO pactenns. B uem pasnuua-
10T NMepHepHIeckHH cJIOH, NPHJICTAOIKUA K ceMeHHOH 060JOuKe-
H COCTOSHIA ¥3 PE3KO OUEPUEHHBIX, KPYNHBIX KJETOK ¢ CHABHO
YTOMIIGHHHMH CTeHKaMd. DTOT CJ0Of HA3WBAKT  aslefPOHOBLIM.
Kaerkn anefipoHOBOro ¢J10s HaNOJHEHM GeJKOBHIMH BeIECTBAMH i:
60raTH KHPOM, €rO HA3HIBAIOT JKHPOBLIM CJOeM. AJefpOHOBEI
CHIO ¥ ORHHX KYJABTYp (NIIEHHNA, POXKb, OBEC) COCTOHT H3 OJHOIO-
pAAa, Y APYFHX (AuMEHb) — H3 HECKOJbKHX DS/OB KJETOK.

PacnosioxkenHble N0jJ aleAPOHOBHIM  CJIOeM  KpPYNHEE TOHKO-
CTeHHHE KJETKH PasHoo6pasHofi (OPMB 3aHHMAIOT BCH BHYTPEH-
HIOI0 4acTb SHAOCHEPMA. DTH KJIETKH 3aNOJHEHH KPaXMaJbHBIMIE
3epPHAMH PA3/HYHOM BEJHYMHEI, B MPOMEXYTKAX MEXAY HHMH Ha-
XOAATCK GelKOBble BelllecTBa.

O6onoukr 3alIMIAIOT CeMA OT BO3IEHCTBHS BHELIHEH CPejbl.
O6o09KkE ZeasT Ha IVOAOBYI (OKOJOMNOHHK) H  CEMEHHYIO.
Tlnonosast 060/I0UKA COCTOMT H3 TPeX CJIOEB KNETOK: MPOAOJIBHOTO,
nomepeusoro ¥ Tpy6uartoro. CeMmenHas 060J09Ka  (TepHemepM)
TakKe COCTOHT M3 TPeX CJOeB KJeToK. IlepBnilt caofi — H3 mpos-
pauHBIX KJIETOK; BTODO! COIEPNKHT KPACAUIHE BElleCTsa, MpHiaio-
IHe OKPacKy BCeMY 3epHY M HA3HIBAeMHH THFMEHTHWIM; TPeTHE —
H3 HEMPO3PAYHLIX HAGYXAIOUHX KJNETOK (FHANHHOBHIN).

B NHmeBOM OTHOUIGHHH HauGojee UEHHOH HacThio 3epHA, U3
KOTOPOfl MOMYYAIoT JyUllHe COPTa MyKH, siBiseTcs snpocnepM. O60-
JOUKH, COCTOSIIHE H3 OJIPEBECHEBIIHX KJETOK, MpH mepepaborke
3epHAa B COPTOBYI0 MYKY VAAaldlOT Tak Xe, KaK H  aJeKpOHOBBI
caofi. IlpucyTcTeHe B Myke 3apOAHIIa HeXeNaTelbHO (XOTA OH H
GoraT MHTATCNBHEIME BEMIECTBAMH), TAK KAaK 3apOAEINI ¢ TPYAOM
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9 rnasa

ABIXAHME 3EPHA

§ 1. MHTEHCHMBHOCTL ABIXAHMA M Bhi3MBAGMbIe
MM M3IMEHEHWA B 3EPHOBON Macce

JKusHp MmoBOro opraHW3Ma CBfSaHa ¢ NOCTOSIHHOM 3aTpaTol¥
oHEprun, HeoGXOAHMOK /s PasHOOGPASHHX CHHTETHUECKHX peak-
unft B OpranuaMe, pocTa H pasBuTHS, o6MeHa Bemects. Hctounugn
3Heprun AJs OPraHH3MOB — (QOTOCHHTES, AEIXaHHE, XEMOCHHTE3.

Juixanne. [Iponecc ¢epMeHTaTHBROTO OKHCJICHHS YTJIEBOAOB
HAH APYTHX OPraHHYeCKHX BeLIeCTB O BOAB M YIJCKHCJOTH C
Bhifie/ieHiem sHepruu. CrleoBaTeAb:o, NHIXaHHE — 3TO SK3EProHH-
weckufi mpornecc. JlbixaHne MPOHCXONHT B COOTBETCTBEH € CyMMap-
HEIM ypaBHeHneM

CgH1206+60; — 6COp+6H:0.

Kpome CO, u HyO, nps Abixadun JOMKHA BHAENATHCH CBOGOA-
Has sHeprus — 2870 kIx Ha 1 M (180 r) mapacxofoBaHHOR Tal0-
k03K, B 3aBHCHMOCTH OT YC/NOBHA B 3epHe NPOHCXOAHT aspobHOE
(kucIopoAHoe) MK aHaspoGHOe AxaHue (Gpoxenue). Ecim xoc-
TYN BO3{yXa AOCTATOYeH, TO B 3epHE NPOHCXOAMT mpolecc aspol-
HOTO AMXaHMs. BHllle NpHBeJEHO ypaBHEHHe IS 3TOr0 BHAA
Aeixanus. Ecau 3epHo XpamHTcs Ges AOCTYyHa BOSAyXa, TO B HeM
NPOHCXOAMT HpOUecc aHaspoSHOro (GeCKHCIOPOAHOTo, HHTpaMOJe-
KyJAAPHOro) ALXAHUs B COOTBETCTBHA ¢ YPaBHEHHEM

CgHi20s — 2CHSCH,OH+2C0;.

TIps anaspoGHOM NEHXaHHH, SBAAIONIHMCA B CYUHOCTH CIHDTO-
BHM OpOXeHHeM, BhifelseTca sHeprus — 234 x[x Ha 1 M mspac-
xopoBaHHON rmokosw. Jlas ofecnesenns ce6s HEOGXOAUMBIM KOJIH-
YeCTBOM SHeDPrHH pacTeHHe NPH GDOMEHHH (4HZ3POGHOM ABIXaHHHY
JIOMKHO H3DAacXONoBaTh GOJbIIEe KOJNMYECTBO [EKCO3, UeM NpH
aspoGHOM AmxaHuu. JlocTyn KHeaopoa, ofecnednsapmuft Goree
sPeKTHBHOE B 5HEPreTHUECKOM OTHOIIGHMH a3po6HOe AHXaHue,
npefoxpanseT pacrteHde (3epHO) OT HBAMIIHHX 3ATPAT OpPraHmYe-
CKOTO BeINECTBa, XaPAKTEPHHX IJI7 aHaSPOGHOro ABIXAHHSL.

JleltcTBHE KHCAOPOZA, YMEHBIIAIOIET0 PAacXOX YrJeBoLoB Ha
AbXaHHE M YTHETAWIUero OpoenHe H 00pasopaHHe NPOLYKTOB
2H29pOBHOTO 06MeHa, MOJYUHI0 HasBaHue sdgekra Ilacrepa. Tlpn-
BefieHHble BHIIE ypaBHEHHs NHXaHHS MOKA3LIBAIOT Gananc BEleCTR
IR AbIXaHHH, T. €. HauaJbHHE W KoHeuHbie Pemiectsa. OHA He JaiOT
NpeACTaBJAEHAR O MHOTOUHCHEHHHIX TNPOMEKYTOUHHX —peakuBsx,

218




image217.png
65. MoTepu MaccH OPraHYeCKOro BEMECTBA 3epHA TPH JWXAHAN

Tlotepy, % cyxoro selecTsa

TpozonmaTensiocts
panenu, ¢y osce kyypyss | nmmemmnm rpeskxn
45 0,15 0,12 0,04 0,02
90 0,26 0,19 0,07 0,03

TPOHCXOASIUIAX B CJIOKHOM MpoLecce AHXAHHS, H O TeX BEIICCTBAX,
KOTOphIE BO3HHKAIOT M HCYe3210T Ha pa3/HYHHX 3Tamax 3TOoTo Mpo-
ecca. Oﬁpasyloumecﬁ OpH OKHCJIEHHH YTJeBOAOB B Mpolecce AL
XaHHA MHOTOYHMCJICHHHE TPOMEXYTOUHHE MPOAYKTH HrpalT OYeHb
BaXHYI0 POb B OGMeHe BEIECTB PAacTeHHs H 3epHA.

,U,HX&HPIG BHI3EIBAET §0JbIIHE W3MEHeHHS B 3epHe H SEPHOBOl‘:i
Macce. B pesyabTaTe pacXoQ0BaHHS OPraHHUECKOIO BelllecTBa (IJIio-
®O3H) NPONCXOAKT yMEHBIICKHE CYyXOH Macchl 3epHa. B raGiume 65
NpHBeleHH JIaHHEHIE ONHITOB NO XPAHEHHIO 3€PHA C BJAAXHOCTBIO
16,5...17,2% B reuenue 45 u 90 cyr mpu 25°C.

Ecau YuYeCTh, YTO XPaHAT OTPOMHHE KOJHYECTBa 3epHa, TO IO-
TCPH OT AHXaHHA, TakK HasnBaeMas eCTecTBeHHas yﬁh!.llb; MoryT
JOCTHraTh 3HAUUTENbHEIX BEJHTHH.

Cocras BO3JlyXa B MeX3€PHOBOM INPOCTPAHCTBE H3MEHAETCA —
notpebaserca Kucaopoxn, a CO, HakannupaercA. OTMeweHHB CayyaH
HAKOIVIEHHs B BO3yXe MeX3epHOBOTO NpocTpaHcTBa Jo 12..15%
CO; H Gonee (B HODMaJbHOM BO3JIYXe COAEPNKHTCA BCEro JHWbL
0,03% COs). B pesyapTate IAEIXaHHS 3epHA BHACJSETCS BOXA.
le{ YCUJICHHOM JhXaHWH 3epHA HAKANJIHBAIOTCH, BOAAHME NapH
H, Cef0BaTeJbHO, BJAXKHOCTE 3€pHA MOBHIIAETCS.

‘—Ipesnuqaﬁﬂo DaXHOoe CJACACTBHE HHTEHCHBHOI0 AWXAHUS ~— BhI-
AeNeHre Temsa. 3epHoBas Macca o6nazaer WIOXOR TennoNpoRod-
HOCTBK, MO3TOMY TeNJO, BHAEJsIOLeeCs B pe3y/bTaTe HHTCHCHB-
HOTO ABIXaHHA 3epHa, KaKk OB aKKyMyJHDYyeTCs B 3eDHOBOH Macce,
470 cnocoﬁcmye‘r YCH/IEHHI0 AHXAHHA H BOSHUKHOBEHHIO nponecca
€aMOCOrpeBakus. Ecaun 3€pPHO HZXOJHTCH B FePMETHUECKHX YCHOBHAX
H B 3epHOBOM Macce NMPOKCXOABT Npolece GPOXEHHA, TO 3aPOAHILI
3epHa morn6aer OT OGPA3YIOMUXCA ITHAOBOTO CHHPTA H APYTHX
COeJMHEeHRH, OTPABJIMIONHX 3apOAHII, B pesysbTate uEro 3¢pHO
TepseT BCXOXKeCTb. nOSTOMy CeMeHHOe 3epHO HeﬂﬁXO}lHMO XpaHHTb
B YCAOBHSX XOpOIIEro JoCTyHa BosAyxa. MHOrAa mpH aHaspobHoOM
AHXaHHH 3epHA Hapally CO CHHPTOBHWM OpOXeHHeM YaCTHYHO Mpo-
HCXOAHT MpOIECC MOJOYHO-KHCIOTO GPO)KeHldﬂ, NpH KOTOPOM H3
TJOKO3H OGPBBYGTCSK MOJOYHas KHCAO0Ta

CgH30g —> 2CH,CH(OH)COOH.

Tlpu sToM BuAensercs 94,2 x[x suepruu. HTeHCHBHOCTD HH-
XaHHS 3epHa 3aBHCHT OT Psifa (aKTOpOB: BJIAXKHOCTH, TeMmepary-
PpBI, KadecTBa 3epHa, ¢H3HOJIOTH'-IECKOFO COCTOSHEA 3epHa.
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TeHCHBHOCTH AHXAHBS ~ Ha MHTEHCHBHOCTh IHXaHHA 3€p-
3epHA Npoca OT BAAMHO-  Ma NNIEHHIH:
CTH 1—22%; 2—18%; 3—16%; ¢—

BaamOCTS sepHa 14%

BnaxHocTh 3epHa. UeM BHIIe BAAKHOCTh 3€pHa, TeM KH-
TeHCHBHee OHO NLILINT. [IOTEpH CYXOro BeliecTBa y BJAXKHOTO 3epHA
Gosblite, UeM y 3epHa cpefiHell cyxoCTH NPH OJHHAKOBOE TeMIepa-
Type: y mmenunn — B 4.8 pas, osca—B 2..5 pas, KyKypysH —
B 85..17 pas, rpeunxu—» 1,5..3 pasa. ¥V cHpOro 3epHa WHTeH-
CHBHOCTb IBIXAHHS, a CJelOBATEJBHO, H PACXOX CYXOTO BelllecTBa
BO3pacTaior eme Goabme. Ha pHcyHke 44 mokasaHa 3aBHCHMOCTh
JEIXaHHS 3epHA NPOCa OT BJAAXKHOCTH (MHTEHCHBHOCTh AWXaHHT
3epHa BHpaKeHa KOJHUECTBOM MOIJOMIZEMOr0 KHCJIOPOAA HJH BEI-
ZLenseMOro 3a OmpefeleHHH npoMexyTok ppeMenn CO; B pacuere
HA OmMpefencHHOe KOAMueCTBO sepHa). Ms pucynka suamo, 4T X0
Tex IOp, MOKa BAANHOCTh He HpeBbiiaer 14..15%, MHTeHCHBHOCTH
JINXaHHS OYeHb He3HaumTeAbHA. Kak TOMbKO BJaXHOCTh NpEBH-
waer 15% (kpuTHUECKas BJAAXHOCTB), HHTEHCHBHOCTh AHXaHHS
pesxo yCHIKBAaeTCA. 3epHO NINGHHLH, PXKH H APYTHX 3JaKOB C
BRAKHOCTEI0 HHXe 14..15% H MacauuHBle CeMeéHa ¢ BJaXKHOCTEHIO,
He mpepHimatomedt 8..9%, Gyayr AbmaTe odeHb cnabo, cenoBa-
TEJIbHO, HANEKHO XPaHBTHCH.

TemuepaTypa. IIpy HHIKHX TeMneparypax, GJH3KEX K HY-
JI0, AHXaHHS TIPAKTHYECKH He MPOHCXOAHT, 3€PHO He JBIIHT.
W3 pucynka 45 BHIHO, uTO MO MePe NOBBINCHHA TEMIEPaTYDPH HH-
TEHCHBHOCTb [IHXAHHS 3epPHa pesko BoapacTaeT u mnpu 50..55°C
JIOCTETAeT MAKCHMYMa, NOCHe Wero HayMHAeTCs pesKoe NafeHHe
KpuBofi. 3T0 pesKoe MajeHHe KHTCHCHBHOCTH AWXaHHS 3epHA 1pO-
HCXONHT M3-3a CHHIIKOM BHICOKON TeMIEpaTypH, TpH KOTOpOi
HauHHaeTcs!- AeHATYpalusi 6eIKOB, GpepMeHTH TepsHOT CBOIO AKTHB-
HOCTB, 3epHO noruGaer. EclH mOHMXath TEMIepaTypy 3epHOBOR
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‘MaceH, TO AnkaHue depHa ocnalesact,.a NpH TeMaepaTypax, GAus-
xix k 0°C, moapcersio Tipexpamaercy. CAeHOBATENbHE, ECNH OX-'
JIAXKAATH HAH . 3aMOPaXKBATbL 3€PHO, NPENATCIBYS TAKHM 06Pasom
BOIHHKHOBEHHIO NMpOIlecca AHXaHHf, 3epHOBas Macca GyJeT coxpa-
HATbCS aryume. HeoGx0RMMO OTMETHTh, YTO BJIaXKHOE CEMEeHHOe 3ep-
HO HeNb3sl OX/aXAaTh CJHIIKOM CHIBHO (NPOMOPaXHBaTh), TaK
KAK OHO MOXKET HOTEPATH BCXOKECTD.

KauecTso sepua. Uem xyxe 3epHO IO KaYeCTBY, TeM NpH
UPOYHX PABHHIX YCJHOBHSX OHO HHTEHCHRBHee NHIIHT H TeM TpylHee
€ro XpaHaTb. HopManbHOe 3epHO ABIIHT ciabee, deM MOPO30GO-
HOE, NOITOMY €ro H APYyrue BMJH NOBPEXICHHOrO 3epHA XPaHHTH
TPYAHEe, ueM HOpMajbHoe, AoOpoKauecTenHoe. _. [ToBpexcReHHOE
3EPHO CJIeAYeT NOLBepraTh OCOGEHHO BHHMATETBHOMY HaGMIOACHHIO-
TIpH XpaHeHHH.

Pu3noNOruuecKoe COCTOSHHE BepHA 3epHO, He
mpoluenmiee HocaeyGOpOIHOrO JA03PeBAHHs, AHWIIHT 3HAUHTENBHO-
HHTEHCHBHER, 9€M TO, Y KOTOPOro NEpHOA NOCHeyGOPOYHOrO A03pe-
BaHus 3aKOHueH. OTCIOAa CJIELYeT, YTO CBeXeyOSpaHHOe 3epHO 0CO-
GeHHO JIerKO MOXeT MOZBEPFHYThCA CAMOCOTDPERAHHI H MOPUE,.
BCJIEACTBHE UEr0 3a HHM HYXHO BECTH OCOOGHHO TIIATEJbHOE
naboneHne.

JIns XapaKTePUCTHKE JIbiXaHHS 3epHa GOMbIIOE 3HadeHHe HMeeT
AHXaTeNBHHA Ko3(@uUHEAT — OTHOUEHHe o0f6beMa BHIEIAEMOTO:
UpH AHXAHHH AHOKCHAA YINepoia K 06heMy NOIJIOMAeMOTo KHC-
aopona. HduxaTenbHh Kos(pOHIEEHT HOPMAIbHOTO 3€pHA OGHUHOY
paBeH eRBHEIE. ITO NPOHCXOMUT B CBA3H C TeM, YTO Mpoliece a3pob-
HOTO JAHXaHHSA NPOTEKAET B TOYHOM COOTBETCTBHH C ypaBHeHHEM
Avixanud. Ecau aAwixarenpHHiE KospdHIHeHT GoJblle eLHHBIH,
TO 5TO 3HAYHT, UTO 3ePHO BEIAENseT Gojblle AHOKCHAA YIAepoAa
ueM MOrJiomiaeT kueaopona. Takylo KapTHHY MOXHO HAaGMI0AaTh Ha
paHHHUX STaNax NPOPACTAHHS HEKOTOPHIX CeMsH, MJIOTHAS 0GONOYKa
KOTOPHX HeROCTATOYHO NMpOHHNAeMa Jif Kucioposa, B rakux ce-
MeHax HapALy ¢ a3pOGHLIM NPONECCOM AHXaHHA HPOMCXOQHT TaK~
Ke MPOlece CHHPTOBOTO GPOXKEHHS, KOTOPHH NMpeKpalraercs mocne
TOTO, K4K Pa3BHBAIOIMACS KOPENIOK MPOPBET 0GOJOUKY.

TIpH cO3peBaHHH MACJHYHKIX CEMAH AblXaTebHER KodhRIHeHT
OGHYHO MpeBHIIAeT eJHHHNY. DTO CICICTBHE TOr0, YTO UACTh NO-
Tpe6sieMOro Ha AhIXaHHe KHCIODOAA 3aHMCTBYETCH W3 YIVICBOZOB.
Cyxoe 3epHO ¢ BIaXHOCTbIO 12...14% HMeeT AHXaTelpHEI Ko3thdn-
nueHT Bume eAmmunu (1,2..1,8), HOCKOMLKY B 3apomille 3epHa
Jaxe B IPHCYTCTBHH KHCJOPOAA MACTAYHO NPOHCXONHT aHaspoGHoOe
6poxenne. HeGoapioe romuzectso COp 6e3 MCNOMLIOBAHHS KHC-
JI0pozia BO3AyXa B SepHe MOXeT 0Gpas0BaThCs B pesyibTaTe le-
KapGOKCH/IHPOBANHS IVIOTAMMHOBOM KHCIOTH NOL BO3JefcTBHEM
(epMeHTa TaOTaZMaTAeKapGOKCHIA3K ¢ 0O6pasoBaHHEM Y-AMHHO-
MacasHo#t kueaoTs # COg:
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' HHorna amxaTesbHHN Koa(@HUHEHT MeHblle efuHumEL Ilpu
BHCOKOR BAAKHOCTH CEMAH NOACOJHEYHHKA HA DAHHAX CTARHAX
€O3pEBaHUs AHXaTeabHble K03(GHIHEHTH uMeloT sejnunny 0,6..0,7
OpH ONHOBPEMEHHOM WHTEHCHBHOM INpONecCe HaKOIJIGHHS Macia.
B mpopacTaiomux ceMeHaX MacHHUHHX KyAbTYp IBIXaTeTbHBIH Ko-
sdduunenT MeHplle efHHHUEL. 3T0 OOBHCHAETCA TeM, UTO IpoILece
NPOPACTAHHA STHX CEMsH CONPOBOXKAAETCH OKHCIEHHEM GeaHBIX
KUCTOPONOM JKHDHKIX KHCJIOT H NpespaileHHeM XHPa B caxap, Upo-
HCXOASUIEM C NOTpEGJeHHeM 3HAUNTENBHOTO KOJKUECTBA  KHC-
Joposa.

HHTeHCHRHOCTD JBIXAHHS PaCTEHHH H 3epHa YUHTHBAIOT MO KO-
amyecTBy Betensemoro COp WIE moryomaeMoro xuciopopa. Ilpo-
AYKTHl DACTHTENLHOTO TNPOUCXOXKJCHHA, 2 TaKkKe TKAHM pacTeHmd
PESKO PA3THYANTCA O HHTEHCHBHOCTH AWXaHHdA. HanGonee cnaGrm
AHXaHHEM 06JafaioT CyXde ceMeHa, 6oJee HHTEHCHBHO XHIIAT
aHCThl. HaHGOMbIIYI0O HHTEHCHBHOCTh ABIXAHMS OGHAPYXHBAIOT
MHKPOOPTAHH3IMH, OCOGEHHO BelMKA OHA Y IJICCHEBHIX TPHOOB,
ViMenHo mO3TOMY WHTGHCHBHOCTh NBIXAHHS 3eDPHA NPH MICCHEBEHHH
PesKo BO3pacTaeT. DHEPTHUHHM AWX2ZHHEM OTMHUAIOTCA MOJIOAME,
pacTylHe TKauH pacTeHuli. MMeercsi TecHast cBfASh MeXIYy pOCTOM
PaCTHTEALHHX TKaHel M HX ABIXaHHEM: ueM HHTEHCHBNee NpPH Ipo-
9MX PABHEIX YCAOBHSX PACTeT TKaHb, TeM SHEprHUHee OHH JHIIAT,
A HaoGopoT.

Bpoxenue — nporecc LyGOKOTO OKHCTHTEIBHOTO pachafa op-
FaHHUECKHX BeIIeCTB, NPEHMYIIECTBEHHO CAXapoB, HE COMPOBOXK-
Aziolmiica woTpeGJeHHEM MONEKYJIApHOTO Xucaopoaa. Bpoxenue,
Kak W JINXaHHe, COCTOMT H3 GOJBUIOrO YHCHA NPOMEXYTOUHBIX
OKHCJHTENbHO-BOCCTAHOBHTEAbHHX Deakuuli, HO B OTIHUHE OT JH-
XaHHS He NPHBOABT K TOJHOMY OKHCJEHHIO OPIaHHYECKOro Belle-
«tBa. OCHOBHEIe THIE GPOMKEHHS — CHHPTOBOE, MOJIOYHOKHCIOE H
MacJaAnoKiAcAoe. Bce ocTanbHHe HabgioiaeMbie B NPHDPOAE BHAN
-6pOMKeHHs MPeRCTARNAIOT coGOfi CoueTaHWE 3THX TPeX OCHOBHHX
;TunoB. CpelH MHKPOOPraHH3MOB, BHSHIBAIONIHX CIIHPTOBOE GpoXe-
HHE, ClefyeT Ha3BaTh ADOXKNKH — MUKPOOPTaHHIMB H3 KJacca
\CyMYaThix IpHEOB.

CaH50s —- 2CH,CH;0H+-2CO:
Texcosa Otunosufi  LHOKCHA
CINHPT yraepojaa

Tlpn sToM Bmzensercs sHeprus B Koawzectse 234 kIlx/M
1cOpOXKEHHON TeKcossl (CTAaHAAPTHOS H3MeHeHHe CBOGOZHOR 3Hep-
run). KpoMme raasmmx mpoilyKTos, 06pa3yioIuxcs NpH TAaKOM BHAE
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$POKEHHS — STHVIOROTD CHMPTA H JNHUOKCHAA YIVIePOJa, BEIEISIOTCE
He3HATUTEbHLIE KOJMUECTBA ¥ IPYIHX NPORYKTOB: CHBYUIHHIX Ma-
cest (CMECH aMHJIOBOTO, H30AMHJOBOTO, GYTHJIOBOTO H APYTHX CIHD~
TOB), AHTAPHOH KHCJIOTHI, alleTaTaJbJerujd, rIHIepAHA H Ap.

Benuka POJIb CIIHPTOBOTG 6PO)KEHHH NpH TECTOBEACHHH H BH-
neuke xiae6a. Buaenmomuics IHOKCHI YIaepoja paspHXJISeT Tec-
TO, MpUXaBas XjaeGy NOPHCTOE CTPOEHHE, a COHPT H APYrHe IpPO-
AYKTH GpOXKeHHA YIacTBYIOT B 06pa3oBaHHH apoMara. B mpucyrcr-
BHH KHCJIOpOJA CIHPTOBOE GPO}KGHHS TpeKpailaeTca H APOXKKE
nepexoAaT K oOLIHOMY aspo6HOMY INEixaHEI (adpdext IMacTepa).

MonounokHcioe 6poxeHHe BH3HBAIOT MOJOUHOKACHHe Gak-
TepHH.

CsHi03-+50=3C02+2H0.

TIpu 3TOM Ha KaXXBIf MOJL COPOXEHHON TeKCO3H BHIAENHETCT
sHepras B konuuectse 218 kJx (craHmapTHoe HsMeHeHHe CBOGOX-
HOH 3HeprHu). )

MuKDPOOPTaHH3ME], OCYIHECTBJSIONIHE MOJOYHOKHCIOE GPOKEHHE,
PasiensioT Ha ABe rpymnu. [leppas rpynna c6pakHBaeT TEKCO3Y C
06pa3oBaRHeM NPEMMYMIECTBEHHO MOJOTHON KHCAOTH H OYeHb Ma-
JIOTO KOJHYECTBA NOGOUHBIX MPOAYKTOB— HX HA3WBalOT roModep-
MEHTATHBHHMH (THIHYHHMH) GakTepHaMu. Bropas rpymma, Haswl-
BaeMas reTepodepMeHTATHBHHIMY (HETHITHUHBLIME) MOJOIHOKHCIIHME.
GaxTepuAMH, BH3BIBaeT GoJee COKHO® OpOMEHHE, NPH KOTO-
POM Hapsfly ¢ MOJOYHOR KHCJIOTOH 0fpasylTcs APYrue MPOLYKTH:
YKCycHasi KHCJIOT4, STHJOBBIH CIHPT, AHOKCHI Yrjlepoia, BOZODOL,.
MeTaH, AHaleTH], spupH W Ap. B 3aBHCHMOCTH OT MEKpOGa, mHTa-
TeJBHON CPEXBl B BHEUIHHX YCAOBAH STH NPOAYKTH HAKAIIHBAIOTCS.
B PAsHHIX KOJHUECCTBEHHEIX COOTHOMIEHBSAX.

MoviouHOKHCI0e GpOXMenne Krpaer GOJBNIYIO POAb TPH H3TO--
TOBJACHHH XJeGHHX 3aKBACOK H MUIZKHX APOXKNKeA B XAeGomeyeRns.
B pxaHOM TecTe W XJeGe COHEPKHTCH 3aMETHOE KOJMYECTBO MO-
NOUHOH H YRCYCHOH KHCJOT — Pe3yJbTAT COBMECTHOTO NPHCYTCTBHS
Apoxaell, BHIHBAIOUNX COHPTOBOE GPOXKEHHE, H MOJOYHOKHCIBIX.
6akrepuii, BHIHBAIOLHX MOMOYHOKHCJIOE Opoxenne, MosourOKHC-
7oe OpoMEeHHE 4YacTO NPOHCXOAHT OGHOBPEMEHHO CO CITHDPTOBHM
6poKEHHEM IIPH H3rOTOBJIEHHH MHOTHX MHNIEBHX NPOXYKTOB M NO-
ayha6pHKaTOB: NPOCTOKBalIY, amufoduruHa, Kedupa, KyMblCa,.
KBaca, afipala, KaBKa3CKOTO <MallOHH», NPH KBAlIeHHH KalyCTH,
OrypUOS, IIPH CHIIOCOBAHHH KOPMOB.

MacasHokHcI0e GPOKeHREe BHIBHBAIT MHKPOOPraHH3MH, G0Jib-
WHHCTBO KOTOPHX — aHaspoGHee Gaktephy. OHH mpeppallaloT
YIJEBOLH, COHDPTHL H APYFHe BEINIECTBA B MACAAHYN: KHCJIOTY MG
CyMMapHOMY ypaBHEHHIO.

CgH90s — CH3CH;CH,COOH +2C0;+2Hs.
Macannas KucioTa
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TpH ruapHEX THNA GPOMEHHS, OPrAHHUECKH CBAIBAHHHX MEXAY
«060H, 0BHINAO HPOTEKAIT B NaHHOA cpefie OXROBpeMeHHo. BmecTe
€ TeM OHH HAXOHATCS B CaMoff TeCHOH OpraHmYecKofi CBSIBH € HOP-
MaJBHEIM KACAOPOAHHM AEIXAHHEM.

$ 2. Feneryueckas cesiab MeAY npoueccammn Spoenun
M ABIXAHHA

CyMmapnsie ypaBHeHRs GpoXeHHs (aHa3poGHOro) u aspo6Horo
AHXBHAA XAI0T TPEICTABJICHAA TOJLKO O GajaHCe HCXOXHHX H
-06pasylomuxcs BemecTs. ITH ypaBHeHHs He OTPAXKAIOT CJOKHEIX
NpeBpaIIeHnA BeINecTs, NPOMCXOAAUIMX B NpONEcCe ARIXAHMA HIH
OpoxeHnsi, u He KAlOT NPEACTABJEHUS O XHMHUECKOH CBA3H mpo-
MEXYTOYHHX MPOAYKTOB. BpoxeHne B AblxaHHe HMeloT NepRORa-
‘SRJbHEA OOWHi, NOATOTOBATE/BHHA 5Tan XHMHuECKHX NpeBpaule-
HUH, Ha8HBAEMHH [VIHKOIHIOM.

O6uwnft sranm samepmaercs OGpasoBaHHEM NHPOBHHOTPAZHON
FKHCAOTH], 4T0 MOXHO NOKA3aTh CXeMOH:

2CH;COCOOH
nMPDBMHOl‘PaJ.lHBH KucnoTa

2CH3CHz OH + 2C0Oy 6COz + 6H0
Spoxenue (anaspodroe Aspodiie eixatue
doixarug)

TlupopuHOTpaAHas KHCAOTA, OGpA30BAaBIIASCK B NMEPBHE OOWBH
AN OpoXMeHAs H AHXaHHS 9Tall, MOXET Aajee MOJBEPraThCsT
‘TIpEBpALICHHSIM B OJHOM H3 ABYX HANpPaBIeHHA, XapaKTePHHX Aas
6poxenns (aHAPOOHOrO JBIXAHHA) HJIH a3pOGHOIO AHXAHHA, 4TO
3aBHCHT OT YCAOBHA cpeist {(a9pOGHHX HIM aHaspoGHEIX) H OT
-cnennduueckix 0COGEHHOCTeH OPraHU3Ma, C/IOXHBIIHXCH B Npolec-
'Ce 9BOMIONKOHHOTO Pa3sHTHA. B aHa3DOOHHX YC/AOBHAX MHPOBHHO-
rpajgHas KHCJOTAa TOABEPraeTcsl NPEBPAIICHHSM, NPOHCXOAAUIEM
TIPH CHHPTOBOM HJIH MOJIOUHOKHCJOM GPOXeHnH. B a3po6GHHX ycJo-
"BHSX OHa OKHCJIAETCA AO YKCYCHOR KHCJOTH HJIH NMOAHOCTHIO N0 COp
s HyO B cooTBeTcTBMH ¢ ypaBHEHHEM a3poGHOr0 AHXaHHS,
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§ 3. Mipoueccnl, nporekaiouiue Ha obuiem srane Sponennn
M HBIXAHMS

Tankoans HauWHaeTcs ¢ O6pasoBaHHS psAna (ochopHHX sdu-
poB rexcos. Mosiexy/na TmoOkO3H non HefcTBHeM (ePMEHTA Tek-
COKHNASH BOCHPHHHMAET OT ajeHosuaTpudocdata ocratok docdop-
HOft KHCHOTH. BOSHHKAIOT afeHOSHHTPH(OCHAT H IMIOKONHPAHO30-
6-docdat, xoTopHii mox AeficrBHeM ¢epmenTa Imokosodochar-
H30Mepa3H npeBpamaerca Bo (pykropypaHoso-6-pocdar. danee
dbpykrodypanoso-6-gocpar socnpuHEMaeT NpH AeficTBHE GepMeHTa
HochodpPYKTOKHHASH ellle OAWH OCTaToK (hocopHOR KHCAOTH OT
HOBOA MOJeKYJH afeHosHHTpEochaTa ¢ 06pasoBaHHEM HOBOR
MONekyIH ameHosHHRudochara H Ppyxrodypanoso-1,6-pocdara.
3TH peakHHH MOTYT OHTH npenc-rasnenu B cne.uylom.eu BAAE:

ATP, . JADP

CH20H><CH7,O®

HiOH @0(3";0: CH20H®°C'“110 Cﬂz0®

HO ot OH HO' o 'OH
H OH H OH OHH OH H
Tmoxonupa- Tnioxonupa- Ppyxropypano- PpykTodypanoso-
HO3& HO30-6-(poc- 30-6-pocpaT  -L6-AuUPocPar
gatr

Opykropypanoso-1,6-gochar uepes paA MpOMEXYTOYHHX peak-
nuit ¢ ygacrAeM $epMeHTOB albA0iasH, TpHO3OGOCHAT-H30MEPAIH,
JCTHAPOTeHa3H  (OCHOTTHIEPHHOBOTO  aibACrHAa H OKHCICHHH
3-pocdorannepuroboro ajbiersfa npespamaerca B 1,3-napocdo-
IVIMIepHHOBYIO KHCJOTY, 9TO CONPOBOXKAAETCSA BO3SHHKHOBEHHEM
BHICOKOIHEPreTHUECKOH CBA3H,

B KOHEUHBIX 3BEHbAX IVIHKOJH3a 3-(ochoramnepHBOBHE aibie-
rHR npeBpallaercs IPH NOMOHIH psiia ¢epmentos B 2-pochormmme-
PHHOBYIO KHCJOTY, H3 KoTopo# moA BoafeficreuenM ¢ocdonnpysaT-
THEpaTA3H 06pasyercs NHPOBHHOTPAAHAA KHCAOTA,

CH20H PocgompysaT- CHZ ('".l'Hz iH; )
ruapatasa
HCO® ——P—»_HZO o ® qon — ¢o
COOH CQOH COOH COOH
ADP ATP
2-pocporan- Docpoenon- Exommupo- TiMposuro-
ILQPMHOBM TMPOBHHOTPa.g - BUHOTPAHAA Trpaznas
kucnora - Hasg Kucnora . KucnoTa KMuCHoTA
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Us oamoft MOMEKYJH IHOKO3H 0Gpasyercs ABe MOJNeKyJh DH-
POBHHOTPAJHON KHCAOTHL.

§ 4. NpespatjeHns NUPOBMHOTPAAHOH KMCIIOTL NPM GposHEHHM

IMpr compToBOM GpoXKeHHH, BEHI3HBAEMOM MHKpOGaMH HJIH UPO-
HCXOAMIIEM B DACTHTENbHHIX TKaNsSX, NHPOBHHOTPajHAas KHCJOTA
pacuiensisiercs: oA feficTeueM depMeHTa MHPYBATAeKapBOKCHAAZH
Ha COp ¥ yKCyCHHMA aJjbAersfl, KOTOPHi BCTYNAET BO B3aHMOZEHCT-
BHe ¢ paHee oBpasopaBmnmcs NADH upy oxucaennn Gochoriuie-
PHHOBOTO aNbjeruAa B ¢ocoranuepuHopylo kucaoty. Q6pasyercs
3THAOBBLK COHPT ¥ pereHepupyeTcs Mojekyaa NAD+. Peaxumus Boc-
CTAHOBJCHHS YKCYCHOTO aflbJEeTHAa KaT4THIHPYeTCs (epMeHTOM
ankorombaeruaporesasost (1.1.1.1), y xotopoli xodepment NAD+.

Tpespamenns MHPOBHHOrpaiHON KHCAOTH MPH CIHPTOBOM OpO-
KEHHH WIIIOCTPUPYIOTCS cJlefiyiomed cxemolt:

Tpysarge—
CH3CO COOH _KAPBOKCUTAZA, ) 1 CHyCHO
CHy
(‘YHO
CH;g

CHy OH

TIpH MOMOUHOKHCAOM 6DOXKEHHH pacHIeIVIeHHS NHPOBHHOrpan-
HOR KHCHOTH NMHPYBaTRekapOGOKCHIA30H He MPOMCXOAHT, H NHPOBH-
HOTpaJHadA KHCJAOTA BOCCTAHABIHBAETCS € yJacTHeM (hepMenta
nakratdernzporedass (1.1.1.27), npespamasich B MOJOYHYIO KHC-
JoTy:

MAKTATRETEAPOTeHass

CH;COCOOH > CHyCHOHCOOH
NupoBusorpaaHan Monounasn
KuCAOTa KHCHOTA

Tlpn fneraabHOM DacCMOTDEHHH BCEX NHPOMEXKYTOUHHX peakuui
TIHKOJA32 YCTAHAB/JHBAETCS, UTO NMPH aHa9pOOHOM NpEBpaleHHH
TUIIOKO3E B NIHPOBHKOIPAJHYIO KHCIOTY PAacXONyercs /Be MOJEKYJIH
ATP, a B GoJee NMOZZHMX PEAKUUSX CHHTE3UPYETCHA HETHIPE MOJE-
xyast ATP. TakuM 06pasoM, KOJHYECTBO SHEPTHH, 3anacaeMofi B
seae ATP 0pH CHHPTOROM M MOJOYHOKHCIOM GDOXEHHH, SKBHBa-
JIHTHO BCEro JHIIb ABYM BLICOKOIHepreTHueckuM cpassM ATP Ha
OLHH MOJIb COPOXKEHHOH TMIOKO3H, YTO paBHO OKoJo 60 xlix.
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§ 5. Mexanusm AbixoHus

Hoxnoe okuCJeHHe NHPOBHHOrpaZBOR KHCHOTH NpH aspoGHOM

JBIXaHHH B MHTOXOHJADHSX HAET wepe3 psA NPOMeKYTOYHHX 3Ta-
TI0B, KATA/N3HPYEMBIX COOTBETCTBYIOIMMH depMeHTaMa.

TocienopaTeNBHOCTs M P3aHMOCBASH TpeBpalneRnfi MHPOBHHO-

TPaXHON KHCJIOTH ¢ KOHEUHHM okHcleRHeM 1o CO; B HyO ycranos-
nena anrmufickam GuoxumukoM . A, KpeGcoM, H noayumia
HasBaHHe NHKAa TPHKAPGOMOBHIX KHCIOT — IWKra KpeGea.

Imoxosa

'3
dol_au §°2
COOlm ?u,emn CoA
' —ogH COOH

CHy
masenesm
SOOH yicyenan — 50 c(ou)coox-[
*ZHi{ 9 fenora Anmosmas ¢
wucIoTa (';00]-1
oo, 10 \\®
G, g N
" -
Boon uuc- aiommosas G—COOH
Hy
inO\ q’m’ Shones goon

O0H
(7) CHOH
+2H qOOH (:ZHG)OH

CH,;
5{ 2
chora () o +2H CoOH
Ay
e
AH;0 CHz b
COy (ool Oz
o-Kerorno-
TapoBast
ratcrora

Ha cxeme uupn B cx06Kax COOTBETCTBYIOT HoMepaM peaxuui

H Ha3BaHHAM COOTBETCTBYIOIINX (epMEHTHHX CHCTEM.

15%

o -
Houep peos Geprentss 1 KofepuenTst

1, 6 CHCTeMa OKHCAHTERBHOTO AEKADSOKCHANHPOBAHER
2 Llurpar-currasa, Kodepmert A (KoA)
3, 4 AxoHuTaT-TRApPaTA3A
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Puc. 5. TIponiosEH{ CKOX 3ePHOBEH MIIEHAIH:

1 —1NnoN0BAR 06ONOTKA; 7 — COMeRHAS OBONONKE; §— KMETER
azeBponosare ciom; 4 — SHAOCTEPN

NOANAETCS U3MENBUEHHIO, 2 COLEPKAUMACK B HeM B  GOABIIOM
‘KOJIHUECTBe KHD, JETKO NPOrOPKAN, YCKODAST INOPUY MYKH NpH
XPHHQHHK. Conep)xal-me ofonouex H 3apoAnilia BJAHSIET HA BHXOL
TOTOBOH NMPOLYKIHH.

CooTHOmeHHe HacTeli 3epHAa MUeHHnH cocTaBaseT (%): smmo-
coepM 78,7..84,3, saponum 1,4..4,2, mWIoIoBHe H ceMeHHEE 06o-
aouke 5,6..11,2, anefiponosuh caofi 5,2...88. B 3epHe pxu 3TO
cooTHOUIEHHe TaKOBO: 3HAocmepM 70,6..78,2; aapopum 2,4..3.8;
TNIOAOBHE ¥ ceMeHHEe oGosoukr 7,1..15,0; anefiponosuit cuaolt
10,3...12,9.

Crpoenue ceman 6060BHX KyaAbTyp. BoGosbie KyJBTYpH OTHO-
AT K AByAOAbHBNM pacteHnsM. CeMeHa G060OBHX pacTeHHA He uMe-
10T 3aTmacHO} MHTaTeNLHOM TKaHH (SHEOCHEPMA), XapakTepHol A/t
3JaKOBBIX. 3amacHbe NHUTATEAbHBE BellecTBa, HeOGXOllHMHe AnA
npopacTaNHsi H Ha4ajJbHOrO POCTa, OTJIOXKEHE B HMX 3apOABILIE H
CeMAAONAX, BHyTpeHHHe YAacTH CeMsH 3amHIIAaET MIOTHAA KOXypa
' {(ceMeHHasi 060J0YKA), CHADYXH NOKPHTAS KYTHKYJAOH — CIJIOMI-
HO TOHKOH IVIEHKOMN, COCTOAINeR H3 KyTHHA — BEUIECTBA, He IPO-
TIyCKaIoIero HH BOAY, HH rashl. Ilof KOXKYpof HaXoXMTCHA 3apOIHILI
ceMenn. OH COCTOHT W3 ABYX CeMsfofel (nepsble JHCTbA), NPH-
KPEITeHHHX X YKOpoueHHOMY cTeGuaio. Bepxuas 4dacte creGas
fIePexXOAHT B NOYeYKY, COCTOSIIYI0 H3 3a9aTOYHHIX JUCTBEEB, 4 HHX-
HAS HACTh 34KAHTIHBARTCH 3aYATOUHHM KODHEM.

CeMsanonu (nepBhle JHCTbSI) IPH IPOPACTAHHH CEMEHH 3esieHe-
0T, 3aTeM CMOle(HBa]OTCS(, TAK KaK BCE NHTATeJbHbEe BellecTBa U3
HHX TepexofisiT B Pa3BHBAIOUIEECS PacTeHHe, H 3achXaioT. B Hespe-
JIOM CeMeHH MeXIy KOXYpo#t M ceMSAOMAMH HAXOLHTCA TOHKH
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Hsountparseranporenasa

CyKUBRaTAerHAPOrenasa

PyMapaT-ruapaTasa

Manatnerapporerasa

Cnonrandoe (posHuKalomee Ges suemHMX Bosged-
CTBHH, CAMONPOAIBOMLEOE) NPEBpAleREe

Lura KpeGca Hasmnaercst ¢ TOro, 9TO NHPOBHHOTPAXHAS KHC-
JI0TA NIOA AeACTBHEM NAPYBATKAPGOKCHIA3H nph yyacthr ATP koH-
AeHCHpyeTcA ¢ MoaekyJod CO; H ofpasyer mpH sToM maBelepo-
‘}i’)KcyCHle KHCJIOTY, KOTOPas JErKo NPeBpalllaercsi B CBOI0 CHOMBHYIO

opMy

Soeuan

HOOC—CH=C({OH)—COOH.

B pesyanrare OKHCTHTENLHOTO A€KApGOKCHAHPOBAHHS BTODOM
MOJIEKYJIBl NHPOBHHOTPANHOR KHCAOTH ofpasyercs Mosekyra CO
H aueTHNBHB DAajHKaJ, CBA3aHHHA c KO3H3UMoM A. Peaknus
KaTaJM3HPYETCst CAOKHON KaTajuTHUCCKOR cHCcTeMOH — MHOTOdeRp-
MEHTHHIM KOMIVIKCOM MHpyBaTAeKapOoxcmmash. B stofl peagmun
HeoGxouMu NADY, JMnoesas KHCIOTa, THaMuHIHpodocdar, FAD
1 xoepment (KoA). Kodepmenr A (xosusmm A, CoA) mpencras-
et cobofi aleHosHHAH(OCHAT, COeAHHEHHHHA C OCTATKOM NAHTO-
TEHOBOH KHCAOTH, KOTOPHIE CBSI3AH C OCTATKOM MEPKANTOSTHIaMU-
Ha. KodepmenT A mrpaer HCKNIOUHTeJbHO BaXKHYIO DOJb B OGMeHe
BellleCTB.

OxuciuresbHoe AeKapGOKCHINPOBAHHE NHPOBHHOFPaXHOR KHC-
JOTH H JPYrAX &-KeTOKHC/JOT CONPOBOXKAaeTcs BO3HHKHOBEHHEM
BHICOKOSHepreTuueckux cassefi. Modekyna eHonbHON (hOpMH IaBe-
JIEBO-YKCYCHON KHCJIOTH KOHIEHCHPYeTCs ¢ AlCTH/IBHWM palHKa-
oM, 06pasys JHMOHHYI0 KHCJIOTY, peakuHs KaTaiMsupyercs ¢ep-
MeHTOM HHTpaT-cHHTasoft (4.1.3.7). [lajee JHMOHHas KueJIOTa
UpeBpamaeTcs B IHC-aKOHATOBYIO KHCJOTY, 3aTeéM B H30JHMONHYIO,
OHH BHAHMO KAaTaJH3HPYIOTCS OAHHM q:epmeﬂ'rom— AKOHHTAT-
ruppatasolf (4.2.1.3). O6pasopanue W mepeHOC aleTHJBHONO OCTaT-
Ka Ha IUaBeJeBO-YKCYCHYIO KHCJOTY TORX ZeficTBHEM HHTPAT-CHHTA3H
C CHHTE30M B KOHETHOM cueTe JHMOHHOR KHCJIOTH TPOHCXOAHT NPH
yuactun xopepmenra A. Auerminxopepment A (CHzCO~S-CoA)
COMIePIKHUT BHICOKOIHEPIETHUECKYI0 THOS(MHPHYIO CBASH, NPH FHIPO-
JiE3e Koropoli ocsoGoxnaercs 32,2 k/Ix/M.

TlepeHoc ameTH/BHBIX OCTATKOR NHpH yuacTH KoA urpaer rak-
e BaXHYI poJb B GHOCHHTE3e XHPHEIX KHCIOT H BO MHOTHX APy~
THX peaknusx. SToT KodepMeHT ABIAeTCA BaXHeNIHM AlHIHPYIO-
IJHM are’ToOM KJeTKH. Paccuorpem{as{ BhIIIe H30JHMOHHAS KHC-
foTa AexapGoxcmiupyeres nop BamsameM NAD — cnenudpmunoR
usonutparAeruaporenass (1.1.1.41) ¢ o6pasosanueM g-KeTOro-
TapoBok KHcIoTH B CO, [ajiee mpH OKHCIMTENbHOM JeKapGOKCH-
JIHPOBaHHH m-K&TOl‘JI’IOTapOBOﬁ KHCJOTHL BRIJEISETCS MOJeKyJa Coz
H BOSHHK#eT sHTapHasa KHCJAOTA. 3ra KHCIoTa 3aTeM OKHCIseTcH

228




image227.png
nox ZedicrHeM (ymapar-ruiparase (4.2.1.2) B, UPHCOSRMHAA MO-
MeKyany BOAH, OOpasyer sOJQUHYI0 KHCHOTY. JIErBApOTeHH3AmHSA
A6a09HCH KHCTOTH HOK AeficTeHeM NAD — cnemmduunolt manar-
nmer#aporedasu (1.1.1.37) nphBoAMT K 06pascRaHHIO HIaBE]eBO-
YKCYCHOl KHCJIOTH, CHOCOGHOH CHOBA BCTYNIHTH B DEAKIHIO KOHACH-
canuH ¢ Hoeol MoseKyNoll amerni-CoA. LIBKX 3amuikaercst — BCe

PeaKHRH OKHCAHTENRHOA NHCCHMHJISIHE anOBHHOl‘pa)lHOﬂ KHACA0TH
HadIHyTCH CHOBA.

§ 6. CymmapHbii GanaNc gbixanus

Agpamus uukna Kpe6ca nokaswpaer, 4To OKHC/GHHe ONHOR Mo-
JIEKyJH NHPOBHHOIPAAHOH KHCIOTH CONPOBOXIAETCS BHACAEHAEM
3 Mosekyn nmokcmpa yraepoja {peakumd 1; 5 m 6) m OTHATHEM
5 map BOXOPOAHHX aToMos (peakumu 1; 5; 6; 7; 9). Boaopon, oTHS-
THH JlereiporeHasaMH OT TOTO HJH HHOI'O COeJHHEHHsA B pPeaKUHH
Ha 1; 5; 6; 7 m 9-M 3Tamax HHKJNa TPHKAPOOHOBHX KHCJIOT, C NO-
MOILBK LlPITOXPOMHOﬁ CHCTeMBl OKHCJAAETCSI A0 Hgo KHCJIOpOIOM
BO3ZYXa.

CymMapHo GajancoBoe ypaBHEHHE OKHCJIEHHS nuponuﬂorpanﬂoi
KHCJIOTE MOXHO IIpeACTaBHTh TaK:

N
03 + 3H;0 +50——> 3COz +5£L0
PO T O TR ¥

M3z ypaBHeHHs citeXyer, 9TO KHCIOPOX BOSAYXa, AKTHBU3HDYEMHit
LHTOXPOMHO# CHCTeMOH, NOTpeGisercss Ha OKHCJIEHHe BOROPOXLa
TIHPOBHHOTpaZHOR KHCAOTH ¥ Bogopoza HyO, nprcoenummsomesics
K COOTBETCTBYIOIHHM cch-rpa'raM Ha OOPEACJICHHHX 3Tanax LHKJIa.

TlpE COKpalleHWH B YPaBHEHHH OKHCJEHHWS NHpOBHHOIpaiHOR
KHCJOTH [OJYYHTCA CAeAyiomee 6anaHcoBoe YypaBHeHHe:

CsH{03+50=3C0,+2H,0.

YaurHBasi, 4To H3 OXHOK MOJEKYJH [JIOKOSH B IIpONlecce ee aHa-
spoHoro pacuensiends ofpasyeTcss ABE MOJIEKYJH THPOBEHOTpaA-
HO¥ KHCJOTEl, a TAKXE TO, 4TO NPH OKHO/MeHHH docdoranuepano-
BOTO a/Jbierufa B ¢ocdorJAHNepHHOBYI0 KHCAOTY OT KaXHIoR OKHC-
JsleMOR  MOJICKY/IH OTHHMAIOTCS [BA 4TOMa BOJOPOAA, KOTODHE
OKHJIATCA B KOHIlE KOHLOB KHMCJOPOAOM BOSKYXa A0 BOAH, MOX-
HO MOABECTH 6ajaiC HIPACXONOBAHHHX H 06Pa30BaBIINXCH BELIECTB

H FOJYWHT: B HTOre OGHYHOE CYMMapHOEe YpaBHeHHe a3poGHOTO
JBIXAHHS,

§ 7. Mpouecck AerAPOreHH3aUMH

Nanprefimree packphiTHe MeXaHH3Ma AWXaHHR 3akmioyaercs B
TOM, UTO OKHC/IeHHe JHOGOTO H3 coefHHeHufl, o6pasyiomiaxcs Ha
nepBoM, oflieM a5 GpoXeHHS H JLXaHHS 3Tame, WIH HA BTOPOM,
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paspaesbHOM Aaf OpoXeHHs H NBXaHHS, HAYHEAETCH ¢ AGTHAPOre-
HH3ALHH — OTHATHS BOJOPOZA OT JAHHOTO COeJHHEHHS COQTBETCT-
pyonmlek HHPHIHHOBOl Aermiporenast. [Ba KOMOOHEHTa aToMa
BOJOPOAA (S/EKTPOH M MPOTOH) OTACIAITCS APYT OT APYTa, TZKHM
06pa3oM OCHOBHOM HCTOYHHK KJETOUHOH SHePrHH, HeoSXoMuMOR
A GHOXEMATECKHX IPeBpallennit — 3JeKTPoH.

DAeKTPOH BOZOPOAA, OTHATONO OT CYOCTPaTa IHPHAHHOBHME
ZLerHApOreHa3aMH, BOCHPHEMMAWT (JaBHHOBHe (QepMeHTH H NPH
YUacTHH HETeMHHOBHIX MKeJE3ONPOTeHZOB M psiAa KHPODACTBODH-
MBIX XHHOHOB, HasHBaOMHAXCA yGHXHHOHaMH (kopepMeHTOB Q),
nepefamoT I.lHTOXpOMHOﬁ CHCTEME. uHTOXpOMHaﬁ CHCTeMa OKHCJIsSeT
BOJIOPOL, NPHCOERUHSAS K HeMY KHCJOPOA BO3AyXa, ¢ 06pasoBaHHeM
BOAK WM [epOXcHAa Boaopoia. OcHoBy yGuxXmHOHOR (KodepMeH-
108 Q7, Qs, Qo...Q12) cocTannseT caeAyolULas CTPYKTypa:

o

¢

\
cx-x;o—c/ C—CHg
cHy

]
cn,o—cv\c/c—(cnz—crl:c—cuz)“ H

)

Kodepmentl Q sBAMIOTCS, TaKHM O6pasoM, NPOMSBOAHHMH
2,3-zumeroKcH-5-Merunbensoxutona. Ecin n=9, 10 310 Kodepment
Qo, ecitn =8, T0 KopepMenT Qs K T.A. OHH JETKO BOCCTAHABJH-
BaloTcs, 06pasys COOTBETCTBYIONIHE THAPOXHEOHEL

Cyﬁc'rpa'rauu JbIXaHHA, OKHC/SIOUIHMHACS B pe3yabTaTe OTHATHA
BONOPOAA C NOMOLIBIO aHA3POGHEX (NMPHAHHOBBIX) AETHAPOTeRas3,
cayxar $ocdOorJHIepHHOBEHE aNbieraf, BOSHAKAOMUA B aHaspos-
HO# QJaae ABIXaHHS, HJH MHPOBHHOrpalHas, H30JHMOHHAf, -KeTO-
TTIoTapoBast B A6I0UHAs KHCIOTH, 06paaylomyecs B mukae KpeGea.
Peakuun muxia TPHKAPGOHOBHX KHCJAOT H NepeHOCa BOXOPOAA H
3JEKTPOHOB B MpoLecce ABIXaHHS NMPOHCXOAAT B OpraHeMiax LHTO-
TAa3MEl — MHTOXOHJPHAX. MHTOXOHAPPIH — BLICOKOOPTAHH30BaH-
Hafl CTPYKTYpa, UOXOXas Ha MHOrOKaMepHHH MelloyeX OOBUHO
yAnuHeHHOR QopMH ¢ saacTHuiHOX MeMGpamo#i, oGpasyomeR psia
oTserBaeHuf (KPHCT), KaK GH pasfeIsIONEX BHYTPEHHOCTb MHTO-
XOHADHH Ha OTAEJHbHEE, COCAHHSIOMHECT MeXRy coGoft KaMeph
{cM. puc. 2).

BHYTpeHHss YACTb MHTOXOHADHHM — MATPHKC 3aMOJNHEHA MOJy-
KHIKHM COAEPXKHMHM., MeMOpaHa MHTOXOHADHH comepxur 65%
Genka u 35Y% aununoB. JIMAEAW MHTOXOHApHE GOraTH HeHackH-
IEeHHHIME JKHPHHIMH  KMCJIOTaMH. B 1BOAHOM  JIHIMIAHOM CJioe
MeMOpaHH <«yTOIIeHa® uacTb GelKOB (WHTerpajbHMe Geaxu),
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a JApyras X yacTs (mepudrepuueckie GeNKH) SAEKTPOCTATHICCKHME
HAH BONOPONHHMH CBS3AMH (JaG0 NpPHKPENJIGHa K NOBepXHOCTH
MeMOpaHn. [Tono6Hoe cTpoeHWe CBOHCTBEHHO BCeM MeMOpaHam
KJIeTKH, OTAENSOIIHM OT LHTOIJIA3MH TY UJIH HHYIO cyﬁme’m‘mylo
cTpyKTYpy. HBofiEOf MHIMAHHEA CA0H MeMOGpaHH HMEET <TOJMHHY>
npuMepHO 6 HM. B KieTke BHCHIEX pacTeHHH, B 3aBHCHMOCTH OT
pasMepoB H THNA KJICTKH, HMEIOTCA COTHH H JaXe TBHICAYH MHTQ-
XOHApHHA.

MHTOXOHAPHH oﬁpaaﬂo CUHTAIOT «CHJIOBBIMH CTAHIHSIMH» KJIeT-
Kd. B Hux npomcxossrt peakmwn unkia KpeGca u cBssaHHme ¢
HHMH OKHCJHTeJbHBIE NpPONECCH, 3aKaHYMBAKOIIHECS OKHCJIHTEIb-
HEM ochopuanpopanneM H cHHTe3soM ATP. DepMeHTHEE CHCTEMB
nukaa KpeGca cocpefloToYeHH B MarpHkce, a (epMeHTHHE CHCTe-
MEl OKHCJICHHA — B MeMGpaHe.

§ 8. Owucnurenstoe pochopunHpoBaHKE

OxHCleHHe MHTOXOHAPHSAMH B MpoLEcce ABIXAHHS TeX HWJIH HHBIX
BEIIECTS COMPOBOMTACTCS NOTJIOUICHHEM HeOpraHHYecKoro ¢ocdo-
pa W cuHTE30M aZeHOSHHTpH(ocdaTa. IHepreTHueckui GanaHc
HPOUECCa OKHC/CHHS MOJIEKYJB TJIOKO3H NPH a3pOGHOM AbIXaBHH
CKIaNBIBACTCA B CJAENYIOLIeM BHAe! MPeBPALIEHHS TJIOKO3Bl /IO TH-
POBHHOTPAAHOR KHCIOTH B aHA3POGHOK (GOpMe NHXAaHHS NPHBOLHT
X BOSHHKHOReHHIO ABYX MoJekya ATP.

OkucireHne 06pa3oBaBIIAXCS NPH 3TOM ABYX Mosexyal NADH
B Tpouecce AHXaHHA compoBomaaercs Qochopunuposannem ADP
H of6pa3oBaHHeM IiecTH Mojekys ATP.

Oxucnenre 06pa3oBaBIINXCS H3 [VIIOKO3H B aHa’pobHOH dopme
ABYX MOJIEKYJN NBEPOBHHOrpajHOH KHCJIOTH Ao aueTHa-CoA compo-
BOXAaercs oGpasoBanmeM 1Byx Monekys NADH, mpr oxucienun
KOTOPHIX BO3HHKaeT IecTb MoJekyx ATP.

Tlpr noanom oxucnemnmu nBYyx Monelt amernn-CoA B muxie
KpeGea Bosuukaior 24 mosekyan ATP. CieposatenbHo, B uTOTe
TIOHOTO OKUCJIERHS MOJMEKYJH rekcosnl no COp m H:O obpasyerca
3HEpTHsl, COOTBETCTBYIOMAsA 38 BLICOKOIHEPTETHUECKHM cBsssaM ATP.
TpH cpaBhesws «BHIXOJA» SHEPTHH, 3anacaeMoii B Buae ATP npu
GpOXXEHHH W KHCIOPOLHOM AWXAaHHH, BHAHO, 4TO JEIXaHHE — PO~
UecC B SHEPTeTHYeCKOM OTHOIleHHH B 19 pas Gosee BEITOLHBIM,
ueM GpoxenHe.

§ 9. Paanuuusi MeTY FOPEHHEM W AbLIXAHHEM

W3 ypapHeHHS REIXaHMH BHAHO, YTO OCHOBHON CYGCTpaT Ahixa-
HHSl B TKaHAX BHCIIMX pacTeHult — yraesogs. Ho 1o He smaumt,
9TO JIPYTHe BellecTBa (GeNKH, XKHPH H AP.) He MOTYT BOBAEKAThCA
B npollecc IkxaHHA. TpyAHO Ha3saTh COCAHHEHHe, NS KOTOPOTO
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He GWLME GH H3BECTHH NYTH OKHCAHTENbLHOTrO pacmafa. Ilpomesy-
TOYHBE - HPOAYKTH STOr0 pacnafia BKJIOUAIOTCA B OCHOBHOE DYCHO
OKBCARTEABHOTO PACNajia YIVIEBOJLOB,

Cymumapnas (Ganancosas) peakus AHXaHHS Re fAaeT upef-
CTaBJeHHA 06 OTPOMHOM pasHOOGpasHH IpeBpalleHHH IIXKOSH,
TIOKA OHA He NMPEBPATHTCH B BOAY H AHOKCHA yrviepoaa. OKHcIeHHE,
TpOHCXOAALlee NPH AEIXAHHH, PEIKO OTJIHYALTCS OT Hpouecca rope-
HESA_NO CBOMM RBHXKYIIHM CHIaM H BHYTDSHHeMY MexaHHaMmy.

Obixanme OTAHIAETCA OT TOPeHHA TpeMs OCOBEHHOCTAMEH.
1. AKTHBH3ANHS KHCJIODOAA NpPH TOPEHHH MPOHCXOXHT IOX BJIHA-
HHEM BHCOKOH HauasbHO# TeMHEpaTYPH, KOTOPAs CaMONPOH3BOILHO
TIOAREPKHBACTCS B TEUCHHE BCErO NEePHORA TOPeHHs TOX AelicTaHeM
Temiosolt sHeprHY, Bhfeamomelics B peayibraTe  XAMHUECKOro
Ipolecca OKHCAEHHS CXHHTAEMOTO BelllecTBa  (aYTOOKCHHANHA).
Tlpomece AbIxaHHA NPOMCXORHT ¢ 0GA3aTENLHEIM yuacTHeM depMeH-
TOB NpH ofHUHOK TeMnepaType.

OTkpuiTHE IBIXATeALHUX (EePMEHTOB NpPHBEJNO K COBPEMEHHEIM
NPEACTABJEHASM O CYUIHOCTH GHOJOTHYECKOro ORHCJICHHS, KOTOpas
3aKMI0UAeTcs MpeXJe BCEr0 B TOM, UTO HE3aBHCHMO OT BellecTsa,
BOBJGUEHHOr0 B TpPOUECC JBIXAHWS, YHHBEDCAJBHHM OGHOJOTHUue-
CKHM TODIOYAM CHYXHT BOZOPOX ABIXATeILHOTO CyGCTpaTa, OKHC-
JAsieMBlfl KHCTOPOAOM BOSAYXA A0 BOREL

2. OHeprus NpH KEIXAHHM BHIAENSETCS HE CPasy, a MEJKHMH
nopuusiMe. M Bce 37O NPOHCXOAHMT NOTOMY, 9TO BOAOPOR B SMEKTDO-
HE NepellalTcs K KHCAOPOAY BO3AYXA C MOMOMBI0 (epMeHToB No
0co6oii LemH NepeHOCYHKOB, HMeollefica B KJeTKe H BXOAAmel B
MHTOROHAPHH.,

3. BblleneHHe sHeprHH HeGOJBUINMH YAaCTSIMH MO3BOJSET 3ama-
cath ee B (opMe CHENHANLHHX XHMHUECKHX CBssell, Ha3HBAEMBIX
BEICOROSHEpreTHUeCKHME. CoefliHeHHe, aKKyMy/JHpYlOIlee SHEPrHIO,
BHAEJNAEMYI0 TIpH XHXaHHH, — afAeHO3UHTPHDOCHOPHAs ~KHCIOTA
(ATP), kotopast o6pasyeTes Ha HeCKOJbKHX Tanax B obmedl memn
upouecca ALIXaHus.

Konrpossrme sonpoce. 1. Jina uero HeoSXOMMMO AHXaHHE HHBOMY OPraHm3-
my? 2. Kagne BellecTBa sepHa yuacTsyloT B mpolecce auxanus? 3. KaxosH Ha-
uaAbENE ¥ KOHETHWe NPOAYKTH Hpy AsixaHuu? 4. Kakue yc/ioBust HeOSXOBMH L1s
prxanmsT? 5. Uro npecTaBAsior coGok MPomeccH §PoKeHUH, RAKOBH HX KOHEYHHE
nponykru? 6. B ueM sakmiouaercs reseTuteckas CBs3h MEXAY mpoueccaMn Gpo-
XeHMAl H Asixamps® 7. Kague mpoueccst mpoteKalor Ha ofmeM grane GposeHAs
g AuiXaEBs (rEKoAuse)? 8. B ueM saxmovaercss MexaRusM Isixanams? 9. Kaxosw
Pas/HAAA MEXAY TPONECCAMA TOPEHHA H ABXAHEA?
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BUOXMMHUUYECKME NPOLLECCHI, NPOTEKAIOLLME
NPU CO3PEBAHUM U MPOPACTAHUMU 3EPHA :

§ 1. Cospenanne 3epHa

OcHOBHas HANpAB/JEHHOCTb TMPOMNECCA CO3PeBAHHS 3epHA 3AKIMIO-
44eTcH B TOM, uTo 00pasoBaBUIHECH B 3CJICHHX JAHCThAX ¥ crebie
KpHCTa//IHueCKHe BeulecTBAa (Caxapa, AMHHOKHCJOTH, aMHAH H
T. I.) TepeMellaloTCH B PacTBOPEHHOM BuJe B KOJOC, a SaTeM B
3epHO. B sepHe pacTBOpeHHEE HH3KOMOJEKYANPHEIE OpTaHHUECKHE
BEINECTBa NPEBPAMIAIOTCH B BHCOKOMOJCKYJSPHHE HEPACTBOPBMbE
3amacHble BemlecTBa (GeJKH, YriaeBOAH, XHDH), KOTOpHe 3amod-
HAIOT KJETKH SHIOCNepMa, aJelpOHOBOTO ¢/ioA H 3apoimma. [Ipo-
IleccH CO3PEBAHHS TeCHO cBsi3aHW ¢ jefictBHem depmenror. Tlpu
CO3peBaHHH 3¢pHA AKTHBHOCTE (PEPMEHTOB NOCTEMEHHO Najaer H
cTa6HIH3HpYeTCS Ha HeBHICOKOM YPOBHe, XapaKTepHOM AJsA WOJ-
HOCTBIO COSPEBIIETO SepHa.

Hs pucynka 46 BuAHO, 4TO Ha paHHHX (asax cospeBaHHA 3epHA
TOUTH MOJIOBHHAZ €ro CYXOro BemecTBa COCTOMT H3 CaxapoB H pacT-
BOPHMLIX JieBynre3anos. [lo Mepe cospesaRHs 3epHAa KOJHTECTBO
BHICOKOMOJICKYMISPHEX  YTVIEBOJAOB — KpaxMala H reMHUENTON03
TOCTENEHHO BO3PACTaeT, A COAepXKAHHE CAXAPOB H JIEBYJIE3HOB
COOTBETCTBENHO yGhiBaeT. O6pasoBaEHe HePACTBOPHMEIX NOJNHCAXA-
PHAOB MPOMCXOAMT 32 CYET TPHTEKAIOUIHX B 3€PHO PACTBOPHMEX
YIIIEBONIOB.

Xapakrep HaMeHeHHS COREPXKaHHS ASOTHCTEIX BELIECTB B €O3pe-
BalomleM 3epHe NMIIeHKHIH NMOKa23aH Ha pHcynke 47, [Ipa cospesanum
3epHA KOJNHYECTBO CBOGOZHBIX AMHHOKHCIOT B HEM NOCTENeHHO
yMeHbIIaeTcs, a CofepiaHHe Gejka BospactaeT. CHeloBaTeNbHO,
B CO3PEBAIONIEM 3epHE CHHTe3 GeJKOB HIET 3a CYeT AMHHOKHCAOT.
KauecTseHHHR COCTA4B HAKAIIMBACMHX NPH COSPEBAHHH GENKOBHX
BelIeCTB Bee BDEMSA MaMeHsAerca (puc. 48).

B sepHe NmeRMNH NPOHCXORRT ¢(OPMHPOBaHHe KIefKOBHEH,
KOMHYECTBO KOTOPOH BO3PACTAET OT MOJIOYHOR RO NMOJNHOW CTENOCTH.
OnHOBpeMEHHO MNPOHCXOJHT 3IHAUHTEAbHOE H3MEHeHWe (HIHIECKHX
cBOACTB KJIeHKOBHHEH, ee KavecTa. B KoHle ¢asm Mosounof che-
JOCTH KefiKOBHHA MMEeT OYeHb eme IJIOXYIO CBf3HOCT: H HHIKYIO
THAPATANHOHHYIO CHOCOGHOCTh, a K (pase mosmol cnejocTs oRa
npHOGperaeT HOpMasbHBie peonormueckHe csoficTsa. Koamyeerno
He(Ge/THOBHX a30THCTHIX BEIIRCTB H HEKIEHKOBHEHHX GeNKOB YBEJNR-
UHBAETCHA TOJbKO IO KOHIA MOJOYHON CHENOCTH, 4 Aajiee OCTaeTes
NpaxTHIECKH NOCTOAHEHM. IIpomeHTHOe coliepaHAe HeGESKOBHX
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Codepweanue, % cyroeo beecmbe
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Fockaban  fanmaw 1 2 @mﬂwﬁm
LTEROCTTE  MENHUYED- oneicms coenst
Aan coenocims e

Puc. 46. Mauererme conepanua yrae-  Pre. 47. Mswenenne colepwamua aso-
BOJOB B CO3PEBAIOIIEM 3CPHE PIKH: THCTHX BEINECTB B CO3PEBAIOMIEM 3epHE
1 —xpaxman; 2 —reMuenoxosy; 3--pac-  IICHHIBI

TBODHMHE CAXAPA H AEDYNESANH; ¢ —KINET" 7 _ a3or GeaKoB; 2 — 30T AMHHOKHCAOT
waTxa g

a30THCTHIX BellleCTB CHH}KaeTCd B Ipollecce CO3peBaHus 3epHA B JiBa
pasa, a aGCOMOTHOE ¥ OTHOCHTENbHOE CONeDIKAHHE KIeHKOBHHHOrO
GeJlka B 3epHe SHAUHTEILHO yBenuuHBaercs (Taba. 66).

TIpn ¢opMupOBaHHH B CO3pEBAOUIEM 3eDHe MINEHHIE! KiefiKo-
BHHH CYUICCTBEHHOE 3HaYeHHe HMeeT AHHAMHUKA Cy.’lbq)l‘lulp}lﬂbﬂblx
Tpynnm B AHCYTbGHAHBIX ceAsell. B mpolecce cospeBanHs B KJAeHKO-
BHHHOM Genke TPOUCXOIHT MOCTENEeHHOe CHHXeHHEe COLCPXKAHHH
CyNbOIUAPHABHEX TPYNN NpPH ONHOBPEMEHHOM BO3PAaCTaHWH YHC/HA
NEcyILOEARMX CBaAsel. BMecte ¢ TeM Habaofaercs HenpepHBHOE
CHHXKEHHe AKTHBHOCTH H KOHOCHTPallHH B 3epHe Q)epMeH‘ra TNIpOTeHH-
aucysbHLpefykTass. XapakTepHH#A NOK43aTellb KauecTBa KJjef-
KOBHHH B NpOLECCEe CO3PEBAHHAS —— BeJHUHHA OTHOIIEHHs COAepiKa-

66. MsmencHng, NDOBCXONANHe B 3€PHE NMUIEHHIW HA PASHEX (Dasax CO3peBAHMA

Kneftkopure Ason, %
conepXanie,
% cyxoro
Bemyecsa

Jmeteromte
esotHCTHE | Kief-

®asa cnexoct OPFaHONCUTY- |nemectaz wixoBuE-

seckaR  |nenefiko- | mbe
omesEa epfEne | Genxn
cuipas | cyxea Pl

Monounas He oTMuBaercs 1,20 0,63

Kouen moson- Koporxopey-

Hoft, Hasano 21,0 7,9 165 2'50" masca 0,78 0,85

BOCKOBOH - 31 10,4 200 3'28" Hopmampuaa 0,59 1,06

Toanan
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N
HAA ANdYAbPEAHLX CBA3ER M CyAbOTHAPHIGHHX TPy
B KACHKOBHHHOM Gesike H3MEHSIeTCsl CJSAYIOUHM 06pasoM:

MONOTHAA CIEOCTD 4,7
MOJIOUHO-BOCKOBAS CTEOCTh 8,4
TONHAS CHeNOCTh 33,4

Kiefikosuna nepeoHayaibHO NPEACTABIEHA B 3¢pHe B BHNE HU3-
KOTH/PATHPOBAHHOTO KOMIVIEKCA CBS3aHHWX MeXXy cofoft Genko-
BBIX BeUIECTB, 00pasyloHIMX eAHHOe uejoe. IIpH ysaaXHeHHH
NPOUCXOAUT JNBIIb AaibHelilas THApaTauus oGe3BOMEHHOTO Kieli-
KOBHHHOTO KOMILIEKCA M COeIHHeHHe OTAeJbHHX €ro YacTHI B CBS3-
HYI0 Maccy CHpPOR KiefikopMHH. OTCYTCTBHe OTHeJBHHX Gpakuuit
TAHAaAMHA U IVIOTEHEHA M CYHIeCTBOBAHHE B 3epHE C CAaMOrQ Hauasa
HanuBa 0GPA3OBAHHOTO HMHE KOMILIEKCA, YACTHIE KOTODOTO Hafy-
XaT H CAHNAIOTCH TPH OTMEBAHHH KieHKOBHHEI, GHJIO JOKadaHO
SKCIePHMEHTAJBHO,

TIpH co3pepaHHH CeMsAH MPOHCXORMT HAKONIEHHE KHPA, UTO 0CO-
GeHHO XapaKTepHO JJA MAcHMYHHX ceMsaH. Kax Buamo B3 pu-
cyHxa 49, HaKOIUIeHHe XWpa B CeMeHAaX MAaCHRYHEIX KYABTYP HpO-
HCXOXHT H3 YIVIEBOJOB, NPHTEKAIONHX B CeMeHa M3 JHCThEB H
crebneit.

Mukpockonuyeckne HaGnofewns, TPOU3BEACHHEIE Hal CO3pe-
BAJONIHMH CEMEHAMH, MOKa3aJH, YTO N0 Mepe HX CO3PeBAHHS HpO-
HCXOQHT NOCTeNeHHOe MpeBpalleHHe KPaxMala B KHP (€OKHUPeHHe>
KpaXMabHBIX 3epeH). Bonpoc o HaKOIJICHHH BeliecTB B’ cO3peBaio-
meM 3epHe HMeeT GoJblloe NpaKTHYECKOe SHAYEHHE B CBAAH C
onpeneseHHeM ONTHMAIBHEIX CPOKOR YOODKH YPOXasm M CHHMeHHS
HoTeph 3epHa NpH yOopke. ONUH H3 CNOCOGOB CHHXEHHS NOTEPh —
pasfienbHasi yGOpKA SEPHOBHX KYJILTYP, IIpH KOTOpOf 3epHO, y6paH-
HOE B TIePHOJ BOCKOBOH CHEJOCTH, OCTAETCS HEKOTOPOe BpeMs Mocre

XaTBH B BaakaX. [IpH 3TOM OHO YBeXHuH- ¢ 5 & e

BaeT Maccy mnox Jlel’lCTBﬁeM BelllecTB, NPH- 104,
TEKajOiHX B Hero us crebaeft U JHCTBEB. = R
Pasnensuuit cnoco6 yGopkH crocobersyer N
JyulieMy COXDAHEHWIO —YpoXas, yuayulle- s, = = =
HHIO TEXHOJOTHUECKHX M CeMeHHBIX CBOMCTB ) ol E = =
3epHa. x

P x50

34

Puc. 48. Viswenenne cofepmauns asoTHCTHX ppax- ¥ 0 i
urk (% oT obmiero a3oTa) B 3epHe KYKYpyaH B pas- § 20
Juable (askl pasBHTHA: S ﬁ
a—sepna o%eHs MoOXMe, OKONO s MODMRABRCTO Pasme-
Pa; 6 — MONOUHES CHENOCTD, O DASMEPY GAHSKH K HOP-
MATOHONY; § — €MOAOTKE> NPAKTHYSCKH HET, 2— spence ’ : s
3epHO; 771‘}"0161!!:1;1; Iﬁ—senl;aﬂfrﬂo%y:mﬂ; 4 = nen-

i N MeNTOMM; §— meSenKOBUIR 0T 6 — Hepn 3
T n nenvon; 6 —ne 5 KepacTaOp. - 5 ;
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§m * *Hauutas ¢ pasw sonoason drencéra

H €OZEPIKAHHE B COJIOME CYXOro Sellectna,
= sl JIJIeBOAO0B H JIMrBHHA CHHMEeTcH, a B
8 KOJIOCE COOTBETCTBEHHO YBE/IHYHBACTCS,
40| B cpAsH ¢ 9TEM HeSesHHTEpeCHO yKa-
~ 15 3ath, yro M, U. Mennenees eme B

1872 r. ormeuan, ecan 3a 1,5 Hemean Ao
§7‘7 hasH NOKHOH CUeAOCTH, KOTAA HUXHSA
510 HacTh  COJIOMH  emle 3ejeHad, CXKaTh
3, POXb # Aath et AOSpeTh B CHONAX, TO

02 30 40 517[5” KOJAYECTBO H KaweCTBO SepHa He CHH-
A om wovone COpESTIA walo1es, @ CPOK YGODKH COKpAmIAeTce.
Pre. 49 Hvesesme conep On Ha6imozfal, YTO NPH 2TOM 3epHO NoO-
méun i'rnesonos H xupa B JydaeT NHTATEIbHHE BEINEeCTsa H3 CO-
cospepaOmBX cememax mox- JIOMEL
COFeTHNKa: Y6opka ypoxas B paHHHe H NO3AHHE
£ —sup; 2— yratesons CPOKH NIPHBOAHT K HeA0GODYy 3epHA H

YXYAICHHIO ero KadecTBa, HauGouee
YacTo KOJHIECTB¢HHHE H KaueCTBeHHHE l'l()'l'epﬂ 3epHa Ha6ﬂ|0)12-
10TCS MPH SATATHBAHHH CPOKOB YGOPKH 3epHa.

Iannpe TaGauny 67 NOKa3HBAKT NPEHMYIIECTBO CBOEBPEMEHHO
nposefteEHOR pasfebHOK YOOpPKH B (ase BOCKOBOA CHENOCTH H
pesKoe CHHXeHHe XJeGONeKapHOro MOCTOHHCTSA 3epHA MEIEHHIE!
IpH 3afiepXKe NOXGOPA BAJKOB H MEPECTOE HA KOPHIO.

CriefiyeT OTMeTHTb, 4TO pasfenphHas YG6OPKa HMEET CTPOrHe
orpangucHud. Ee Helbad NDHMEHATh OPH YGOPKE paspeXXeHHWX
IOCEBOB H B q;aae NOMHOA CleJIoCTH 3epHa, TaK KaK B STHX CIyuYasx
BO3MOXHH Gosblire notepd. PaspmeqsHas y6opka Zaer xopommit
Pe3yJBTAT JIMIIB B TOM C/ydae, KOTZLa UPOBOAUTCH CBOEBPEMEHHO
H BHCOKQOPraHH30BAHHO.

§2. llodeyﬁopo-moe AO3pesaue 3epHA

Tloa mocneyGopouRHM KO3peBanHeM CeMsH MOHAMAIOT GHOXHMH-
HecKHe NPOUECCH, MPOHCXOAANIHE B CBeXeyGpaHHHX ceMeHaX HEKo-
TOPHX BHAOB H COPTOB pacTeHufi, NDHBOAAMHAE K HAPYIIEHHIO
TOKO%.

Ko BpemeHH RocTHXeHHs pasHl noaHol (Texsuyeckoli) cmenoctd
3epPHO MIUEHHNH, PXH ¥ APYIHX KyabTyp, yOpaHHOe C NOJA, 06HYHO
HMeeT NOHHXKEHHBie CcE€MeHHble H TeXHOJOFHYeCKHe JAOCTOHHCTBa.
TMon#as ¢usHOMOrHYECKAN SPENOCTh 3epHA, NPH KOTOPOH APKO
BHpPaXeHH CeMeHHHe (HaHBHCU.IaSI BCXOXKEeCTb, SHepPrusi npopacra-
HAR) M TEXHOJOrHYeckHe CBOHCTBA, HACTymaer JHIIb 4Yepes HeKoTo-
poe BpeMsi. DTO NONOJIHATEILHOE BPEMS HASHIBAIOT NEPHOAOM NOC-
seyGopousoro Hoapepanns., XOX MOCAeyGOpOUHOrO  AOSpEBAHHS
(cyMMapHO) xapaKTepHsyeTcs ABYMS NOKa3ATENSMH: YBeJHIeHHeM
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61, Homemune cian muenin npH sanepxxe noxfopa FaaKon 5
B TMepecroe Ha XOpHW (B CpezmeM)

Cpoxm yGopkn a, 104 Ax

BockoBag €Ie/0CTh Ha KOPHIO 410
TIpa onTEManrEOM ¢poKe ROAGOpa BajKkoR (wepes 3.,.5 cyr

uoCAe CKAWIEBAWHS B BOCKOBON CHEOCTH) 458
B crajuR DOMHOM CNENOCTH HA EOPHIO 307
Tpu samepxke noxSopa paaxos (mepsas HuppPa) W Nepecroe
WA KopHIO (BTOpast MA(pa):

ra 5 cyr 409...201
> 10 cyr 374...269
» 15 eyr 350...247

BCXOXECTH CeMsH M OAHOBPEMEHHHM CHHIKCHHEM WHTCHCHBHOCTH
Zuxanus (puc. 50).

Haxonaner Gonnmo# SKcnepHMeHTANBHB MaTepuat, HOKa3ml-
BaOLUd, 9TO NPH [03PEBAHHH B 3epHe IPOTEKACT KOMIVIEKC GHO-
XHMH9ECKHX MNpPOIECcCoB. OcHobHas. HanpaBJ/ieHHOCTb HSMBHCHHﬁ,
NPOHCXOANIOHX B 3epHE NPH NOCAyGOPOYHOM COSPEsaHHH, — HPO-
AOMKeHHe OGHOXHMHYCCKHX MpONeccOB GHOCHHTESa, HAYATHX B KO-
Joce, npespailielne HHU3KOMOJIEKYJNSPHHX OpPTAaHHYECKHX BEIIeCTB,
HAXONJeHHHX B XoJAe E])O'rocnn'reaa pacTeHUss W HaJHBa 3epHa,
B BHCOKOM()JleKyllﬂpHHe q)HSPlOJIOI‘PI'-IECKH HENO/ABHXHHE,

Tpu mospesanuy 3epHa 3aKaHUHBAIOTCH HpOLECCH CHHTESA MO-
JHCAXAPUAOR, GeNKOB H IKHPOB. 3asepllaeTcs CHHTES GellKOB ¢
OfiHOBpEMEHHHM YMeHbIleHHeM HeGeakosoro asora. Bemxu kaeii-
KOBHHH YIIOTHAIOTCS, €€ KauecTBO yJyulIaeTcs. KOJIH‘IGCTBO KHpa
H APYrHX JIMUHAOB B 3€pHE BOSpacraer, cogepKaHHe CBOGOZHHX
JKHPHRIX KHCJIOT CHHXaeTCA, KHCJAOTHOE 4HCIO ¥KHUpa H KHCJAOTHOCTB
THTPYeMOH COHPTOBOR BHTAXKKH yMeHbMIawTcH. OXKHOBPEMEHHO
AKTHBHOCThH (pePMeHTOB, B YACTHOCTH aMHJOJHTHUECKOTO KOMILIEKCA,
KaTana3el H MOHOq)EHOJI-MOHOKCHrEHaBH, OCJIGGBBHET, 9T0 CBHAE-
TEJbCTBYET 06 ocnabaeHRH OKHCAHTE/IbHO-BOCCTAHOBHTRIBHEX npo-
Leccos B 3¢pHE B XORe NaCAeYGOPOTHOTO LO3PEBAHHS.

CymecTByer HeCKOJBKO TeopHl, OOBSCHAIOIIAX HeCIOCOGHOCTH
CeMAH, He NpOINEeNIUKX NOCAeySOPOUHOTO AOSPERAHHA, K Mpopacra-
#u10. X MOXHO OGBeIHHATE B TPH IPYHIM TEOPHH:

1) corsacHo KOTOPHIM TJIABHYIO POJIb B HECTOCOGHOCTH CeMSIH
npopacTaTe Hrpaer HENPOHHUAEMOCTb HJH Manas OpOHHIaeMOCTh
Hx 000M0YeK IR BOEM H DacTBOPEHHOro B Hefl KHCJIOpOAA HJIH
KHCIOPOJA BO3AYXa;

2) paccMaTpuBaiONHe HECHOCOGHOCTh CeMAH K NPOPAcTaHHIO
KaK pe3yabTar coleplXaHHS B HHX Pa3JHUYHHX IHAOTEHHBIX HHIH-
6HTOPOB, B TOM uHCAe (eHOABHOH NpPHPOAH, KOTOpHe upemsrcT-
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2. Cpezuuh xummaecknlt cocrdp Sepiia i cesot’ {100 1)

Mowo- | ] Buepres
Boja, | Benxs, | Kups, | w ance- | Kpax- | Kner= | goq, [rameckas
T T T T

Waa, | varka, en-

Koaripa sapmos | {0 ner,

can

Beprosue
Tlwennua:
MArKas O3UMAA 14,0 11,2 2,1 1,2 54,0 24 1,7 280
mArkas aposas 14,0 12,5 23 09 530 25 1,7 291
TBepAad 14,0 13,0 2,5 0,8 55 23 1,7 301
Poxb 40 99 22 1,5 50 2,6 1,7 287
Tparukane 14,0 12,8 2,1 1,0 53,5 26 1,7 293:
Onec 13,5 10,0 62 1,1 365 10,7 3,2 250
Sumens 140 10,3 24 1,3 481 43 24 254
Tpaco 13,5 11,2 3,9 1,9 54,7 7,9 29 311
Tpenuxa 14,0 10,8 32 1,6 529 10,8 2,0 295
Prc 40 74 26 09 552 90 39 283
Copro 13,5 10,6 4,1 1,6 8,0 35 22 323.
K; 3a:

y‘(gg%oxmmzn 4,0 83 40 16 59,8 2,1 1,2 3200
KpeMHERCTast 140 92 42 1,6 57,3 2,2 1,2 318
KpaxMaaucras 4,0 94 48 1,6 580 20 I,] 325
BOCKOBHAHAS 14,0 10,1 50 1,6 54,3 20 1,5 314
caxapHas 14,0 11,2 45 80 29 25 1,3 338
JIONAKmAagcs 14,0 10,7 4,3 3,0 5,0 20 1,1 318

(B cpenmen) 14,0 10,3 49 1.6 569 2,1 1.2 3%
BHcOKoMushmomag 14,0 1,2 4.8 1,8 539 2.1 1.4 314

Bepuotobossie

Topox 14,0 2056 2,0 4,6 44,0 5,7 238 298
Dacoas 14,0 21,0 2,0 3,2 434 39 3,6 292
Mam 14,0 23586 2,0 3,8 424 3,8 35 300
Yuna 14,0 244 22 31 382 49 30 286
Yegepuna 4,0 24,0 1,5 2,9 35,8 37 27 28
Hyr 14,0 20,1 4,3 3,2 43,2 37 3,0 309
Cos 12,0 34,9 17,3 5,7 3,5 4,3 50 332

caoit sHpocnepma. [lo Mepe cO3peBaHMSI H PaspacTalus TKaHH
ceMagoneft KJIETKH BHAOCNEpMA CXKHMAIOTCA M paspymialioTcH.
¥ con ocratku QHAOCHBPMZ B 3pesioM CEMEHH COXPAHAIOTCA H MO-
ryT 6HITE pﬂS]lH‘lHMH. CeMil)lO-ﬂH COJIepKAT 3aNacHbple BellecTBa —
KpaxMal, GesKH, MHEpP, TPOYHO COSJNHHEHHBIA ¢  aJEHPOHOBBIME
3EPHAMH B BHIE TORKOR SMYJbBCHH.

CoorHotlieHHe OCHOBHEIX HacTeH CeMeHH ropoxa, q)acomx H ye-
uyesHIH cocTaBaseT (%): ceMenHam oBosozka 84 (6,4..11,0);
ﬁuanonn 90,0 (87,2..92,5); kopeHn, cTefenrr B noueuka 1,6

,1..2,8).

Crpoenne ceMH MachndHbix KyAbTyp. OHE lpEHaIeXar K
PasHHEM ceMefictBam, chOeHPle CEeMAH OTAENLHBIX MACTHIHBIX
KyabTyp pasiuyno. CeMeHa ONHHX MACHHUHMBIX KYJBTYD NOKDHTH
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- & OB /00 BYIOT NPOPACTAHHI0 WJH HPEACTaB~
R AFOT COGOH PesyABTAT HIMEHSIONE-
S5 4 05¢ rocst COOTHONIEHHS —CTHMYJATOPOB H
' " 7 HUHTBEGHTOPOB PoCTa;

] §  3) oObacHMOWIEE HECNOCOGHOCTE
s"ﬂ,ﬁ 70 o CeMfH K IPOpacTaHHio Lj)usnonoruqe-
S\E § CKHM COCTOfIHHEM CaMoro sapoln-
$8 ) 60 ¥ ma—npn mepexofie pacTeHus K NO-
88" 503 KO0 MPOUCXORHT obocobnerne NPOTO-
ga S MIa3MB KJNETOK, YTO MNPHROAMT K HX

g GH3HOIOrHYECKON WHAHBHAY /1133~

[
LCenmadps Qrmadpn Hondps IHH, Hapymraouel ¢QH3HOJIOTHIECKO

Puc. 50, MHTeHCHBHOCTL ABIXa- CAHHCTRO )

HHR 3epHa OBCa B 3aBHCHMOCTH Bompoc o cymuoctn nocaey6opos-
OT PHSROJOTHIECKOR 3PENOCTH; HOrQ J[O3peBaHMsl CJ0XKeH, Hay9HEIX
I — guxanne; 2 — BCXOMECT MaTePHAJNOB [Jas ero BHACHeHHA He-

jocrarouno. TpeGyeTcs ‘RONONHATED-
Has HccreoBaTeNbckas paora.

Baxuefunee snayeHHe /s TPOLECCOB NOC/eyGOPOHHOTO AO3pe-
BaHHAs NIPH XPaHEHHH HMEIOT BJAXHOCTh H TeMIepaTypa 3epHOBOH
MaccHl, CTeeHb €€ aspalHH ¥ CocTaB BO3JyXa MeXK3epHOBBIX HpPO-
CTPAHCTB. 3HaueHHe BJAaXKHOCTH B TOM, 4TO AJH JAQ3pPeBaHHT Heo6-
XONHMO npeoGiajaHie CHHTETHUECKHX MPOILECCOB HAL NPOHECCAaMH
pacnmaga, YTO BO3MOXHO TOJNBKO MNPH HH3KOH BJAXKHOCTH 3epHa.
OTCIO}Ila BHTEKaeT, 4To A5 cxopeﬁmero TNpPOXOXKIeHus MepHoAa
nocneyﬁopoqﬂoro JO3PEBAHNS 3€PHO  HOJMXKHO HMETh BJIAXKHOCTH
HHXKE KPHTHUeCKOA. DTH YCIOBHS OGeCHeumBaloT JyUIIYIO COXDaH-
HOCTb cBexeyGpansoro sepHa. CeMeHa Haubosee OHCTpo Z0spe-
BaloT mpH TeMnepaType 15..30 °C u Goee.

CB0GORHBIN NPHTOK BO3AYXa K CEMEHaM NpH HOSPEBAHHH 06ec-
neuyrBaeT NOABOJA K HHM KHCJODOZA, a TakXke cnocoﬁcmye'r OTBOLY
Telljla M BJIaTH, BBHIACASEMHX INIPDH ABIXaHHH. CJ!E}.IOBETGJIBHO, HaH-
6oee MHTEHCHBHO nocneyéopoqﬂoe AO3peBaHBe IpOTeKaer npH
akTHBHOM ROCTYNe Bo3fyxa X cemena. Kuciopon yckopser mocne-
y60poqﬂoe Ao3peBaHue, HeJOCTAaTOK €ro H HAKOIVIeHHe B SSPHOBOﬁ
Macce JHOKCHAA YTJaepoAda 3aMef/sAT Ao3peBaHHe. HonoGHoe AB-
JeHHe Haﬁnmnae'rcx npua aHaSPOGHOM AEIXaHHH: 03peBaHHe MOXKeT
TNOJHOCTLIO NPCKPATHTLCA, 4 BCXOXECTh CeMAH MOHHSHTBCA. 3HaHuA
0 CYNIHOCTH NOC/eyGOpOuHOTO A03peBAaHHsA MO3BOJNMIH PaspaloTaTh
MepH N0 CO3AaHHI0 HarGomee GIATONPHATHHX YCJIOBHE H yCKope-
HHIO A03PEBAHUA.

HawnGonee feficTBeHHHe MepH — CHHXKEHHE BJIAXHOCTH 3€pHA
{cymka) Ha COJNHIE, B CyWIHJbHHX YCTAHOBKAX H AKTHBHEIM BeH-
THAHpoRanneM., Cymika csexeyGpaEHOro 3epHa MNIUIEHHNH NpH
45°C paer Hamiyumlne pesyabTath. [Ipu  TemloBot CyWIKe Had-
Goaslllee 3HAaUeHHe HMeeT CKOPOCTh YHaneHUs BJard H3 3epHa.
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Ouenb ydhheKTHBHO aKTUBHOE BEHTHJIHPOBAHHE (PH CyXOM BOSAy-
xe ¥ ero Temmeparype Buille 20°C). TIpoLOMKRTEILHOCTs HepHORA
nocieyGOPOUHOTO N03peBaHus — HACHCACTBEHHHN NPH3HAK KYJIBTY-
PH H COpTa.

Tpn GrarONPHATHHX ECTECTBEHHHX YCJOBHAX XDAHEHHT Mpo-
neccu noc.'leyﬁopoqﬂoro JHo3peBaHMs 3epHa MUIeHANHN 3aKaHYUBa-
orcst B Teuenue 1,0..1,5 Mec, a Ha ceBepe IPOTEKAIOT elle AOJbLIE.
YMenofi HCKycCTBeHHON CYMIKOH STOT CPOK MOXKHO COKPATHTH A0
2..3 meneyp. HenponomxuTesbHHH MepHON NOCAEYGOPOYHOTO L0~
spepasnst y pxn 10..15 cyr, oBca 20 cyT, a2 caMbili IPOJOKHATE/b-
Auft mepHoN y suMeds o 6..8 mec. CeMeHa MacAMUHBIX KYJAbTyp
TaKxKe HMelOT NepHOX NocieySopouHoro go3peBanns. CeMeHa KyKy-
PySH mocJse ynaeHus U3 HHX H36HTKA BJaTH Cpasy Xe CTaHOBATCA
(H3HONOrHIeCKH NONHONCHHHMH.

OTpnua’reJleas{ TeMneparypa XOoTs H He MpPHOCTAaHaBJHBaeT
nocneyﬁopolu-mro JA03pepaHHsl NOMHOCTBIO, HO DPE3K0 €ro 3aMeAJsAeT.
B Cﬂﬁl&pl/l BCJE/ICTBUE TOPMO3SLIETO AeHCTBHS HHU3KHX TeMnepaTyp
He3aKOHYCHHOCTh AO3PEBaHHs CEMSH PACTATHBAETCS BO BPeMeHH RO
BECeHHEr0 CeBa. IIPORONIKHTENLHEI NEPHOZ NOCJACYyGOPOHHOTO IO-
3peBaHHA, HexXenaTeJbHHA € TOTKH 3peHHs1 XpaHeHH:aA H MNepepa-
BOTKH 3€pHa, B psfe CAYYaeB UrpaeT MOJOKHTeNbHYK poab. Ha-
TpuMep, KYJBTYpa H COPT C JNHTENBHHM NEPHONOM HocHeyGopou-
HOro [Jo3peBaHusA MNpPEnCTABIAIT XOSﬂﬁCTBeHHy]O HEHHOCTh B
paﬁonax C CHPOﬁ OCeHbID, TaK Kax 3TO HCKJII0Yaer NpopacTasHe
3epHa Ha KODHIO B KOJIOChAIX B HOXITHBYIO NOTOLY.

Ha nponomxurenbHOCTh MEPHOAA MOCIEYGOPOUHOrO NO3PEBAHHS
BJHSIOT T4KXKe COPTOBHe pasawwus. B ycmosuax Heweprosemmolt
TOMOCH HaHGO/Mee KOPOTKHR NMEPHOA MOCHeyGOpPOYHOTO AOSpeBaHHs
mokasaja spoBast murenna Mockoeka (13 cyr) ¥ AKMojmHKA
(18 cyr), cpeaneit upoaommurensHoctd — Tynyn 70, [Huamanr
{28 cyr) n HanGomee mpomoKHTeNbHHA nepuos — KpacrosepHas
{34 cyr). Han6osee mpomOKHTEeNBHHA NeEpHOA NMOCTey6OPOYHOro
J03peBaHHs OOWMHO HaGMIORaercss y KDPacHO3epHMX copToB. Cpas-
HHTEJLHO BEHICOKAs TeMmeparypa H HeAOCTaTOYHOe KOJHYeCTBO
OCaZKOB B HepHOA oﬁpaaosaﬂus{ 3epHa W ero HajaHBa OﬁyCJIOB.'IH-
BaWOT y O3HEMOH TMIIEHUIH TEHAEHOHIO K COKpaIlleHHI0 NPOLOJIKH-
TeJbHOCTH NOCAeyGOPOUHOro A03peBAHHA. B YCHOBHAX HUSKOH TeM-
neparypH ¥ Jyuilefl BaaroofecneueHHOCTH y ceMsH GoJee NPORON-
KHTEAbHE NEPHONX NoCTeyGOPOYHOTO AO3PEBAHHS.

3epHO, npolrefilee NOCJAeyGOpOUHOe JIO3peBaHHE, NONIOMAET
Gonbille BOLE!, 4YeM He WOABEPrHYTOE MOC/IeyGOPOUHOMY A03peBa-
Huio. Pasgrna TpH 3aMaYHBAHHH 3€pHA B TeHCHHE 1 CYT 1IpH TeM-
nepatype 25°C cocraBaser no mweHune 12,8% u no sumenio 5%.
C rexHoJOrHueckod (x1e6ONEKapHOR) TOUKH 3peHHs HaHGOMbIIMA
WHTEepec NpeACTaBJAET U3MeHeHHe B NMepHOn nocneyﬁopoﬂﬂoro Ao-
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apepanHf KiellKoBHHN neHulH. [1o 3TOMYy BOnpocy HMeeTcs Gosib-
ol akTHueCKUE MaTepHad,

.Tlocae 30 cyT xXpameHHs CBeXeySPaHHOTO B3epHa NMIICHHIH 1O
nsATH copraM M3 psja ONMHTHHX xossficte Caparosckoll o6aacTh
KOHCTaTHPOBaHO yBeJHueHHe BHXOAa KiefikosuBH oT 1,0 mo 8,3%
(B cpeanem Ha 3,6%). B mATH nmpo6ax KauecTBO KAEAKOBHHH Te-
pewao nz II rpynnu B I, B ommo#t — 3 III eo II, B wmrecrn — ocra-
Jock Ge3 uaMenedus (I rpynna). M3 mecTs ONHTHO-NOKa3aTeNbHBX
xoasficte IOro-Bocroka B Tpex npofax wepes 1 Mec XpaHeHHS
noce y6OpKH KOMHYECTBO KJEAKOBHHBL OCTANOCh €3 H3IMEHEeHHS,
a B 19 npobax yseamyunock ¢ 0,6 no 7,2%, B cpemsem Ha 3,3%
(c 284 mo 31,7%). Ilo kauecTBy KmefiKOBHHA BO BCeX CaYZasx
coxpanpaa I rpymmy.

Wsyyann colepXaHie H KaieCTBO K/eKKOBHHE! MIIEHHUH C MO-
MeHTa upHeMa 3epHa Ha X/eGONPHEMHOM NpPEANPHATHEH H_NOCHe-
ZyIOLETO XpaAHeHHS B cKlafax. ColepXaHHe cHpOi H cyxoll Kiefi-
KOBHHH B TOCAeyGOPOURHI meprox (B 10XKHEIX pafionax —2 Mec,
B BOCTOYHHX — 6 MeC) ocTapajoch Ge3 wamenemns, Kauectso kaeii-
KOBEHB! CBeXeyOpanHOro 3epHa 3a STOT Ke CPOK HHOIAE HECKOABKO
H3MEHAJIOCh B SaBHCHMOCTH OT METEOPOJIOTHYECKHX YcosHi coape-
pannst, TIpn HaMeHeHHH KJeHKOBHHH Habaiofaioch ee HeGosblloe
VKpenjieHne Wi ociaGlenye, HO OHa OCTaBajach B Npelenax He-
XOIHOW IPYINBL KauecTBa, 34 HCKJIOUCHHEM TeX CJydaes, KOria
KieIKOBHHA HaXOAHJIach Ha rPaHK ABYX rPyNIL.

BingHHe TPOZOJIKMTEABHOCTH H YCIOBEA  mociey6opounoro
Jo3peBaHus Ha X/JefomekapHOe JOCTOMHCTBO 3€pHA NIUEHHLB B
npeXcie Beero Ha cofiepKaHHe H KauecTBO KAeAKOBHHH TpeGyer
JIOTIOJIHATENBHOTO H3yueHna. TakuM o6pasoM, HA XapakrTep H ray-
6uHY GHOXHMHMYECKHX H3MeHeHHH 3€pHA B NEPHOX IOC/eyGopOTHOro
JO3PEBAHHA BAUMIOT MHOTHE NPUYHHEL, B TOM YHC/e: GHOJOrHUECKHE
0COGEHHOCTH KyJIBTYDH H COPT (T. €. OCOGEHHOCTH IeHOMA); KaH-
MaTdyeckas 30HA; BHCOTA HAJ' YPOBHEM MODS; YCIOBHS BHPalllH-
BaBHA; CNOCOGH ¥ CPOKH YOODKH; METeOpOJOIHYCCKHE YCIOBHA B
npexyGopouHHf H yOOPOuHLIA NEPHOA; YCJIOBHS XpaHeHHs mocie
y6opKH.

§ 3. CocronHMe NOKOR M CTApeHMe 3epHa

» Tlokofit aepHa. ITO COCTOSTHHE XHSHECTHOCOOHHX CeMSH, MPH KO-
TOPOM OHH He NPOPAcTAl0T B OGHYHMX YCHOBHAX, NPOPACTAIOT 3a-
MEJJIERHO WJHM HpPOPacTalorT TONBLKO HPH CHEHHANbHHIX YCIOBHSX.
Pasnuyalor TMOKOR BBIHYXKAEHHHN, BH3BAHHKE BHEWUHHAMH YCIO-
BHSAIME — OTCYTCTBHEM BJIard, HeoGXoAMMO# TeMIepaTypH, H opra-
RUYECKHA (MAW rayGOKHN) — 3afepKKa NPOPACTaHAs, CBS3aHHAs C
BHYTPEHHAMH CBOHCTBaMH CeMSH MHOTHX pacrenufi. IIpHuMHH B
TPOAOMKHTE/ILHOCT: OPraHHYECKOro TOKOS, a TAKXKe YCJOBHA ero
HapyhieHHs Y PasAHIHHX BHAOB PacTeHHA HEOAMHAKOBH.
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B cocrosHHp NOKOA JKHSHEHHHE NPOlECCH B 3epHe HE NpeKpar
wamorcs, TIpoHCXOANT MeANCHHBIE OGMEH BelleCTB, NOANEPKHBAN-
mu# XH3Hb 3apoAmineBofi TkamH. Ilokoi npemcrapaser coGoft
OueHb B8AKHOE NPHCMOCOGHTENLHOE CBOHCTBO DacTennfl, nMpexoxpa-
HSIOIGEE CEMCHE OT HECBOCBPEMEHHOrO TIPOPACTAHHA H NO3BOJISIO-
mee M JJHTENLHOE BPEMS COXPAHATh JKH3HeCIOCOGHOCTh: CBexe-
praHHue CceMeHa MHOTHX 3J1aKOBHX H APYTHX KyJAbTYp HaxORATCA
B HerJy60KOM (PH3HOJOrHYECKOM NOKO®, KOTOPH# BO BpeMeHH O6HY-
HO COBNZJAeT ¢ TEPHONIOM MOCAeySOPOUHOro A0SpeRaHHs.

Crapenne sepra. CHHMGHHE BCXOXKECTH 3ePHA MOXeT OHTL He
TOJIbKC BCJEACTRBHE He3aBepIIeHHOCTH AO03PEBAHHA HJIH NPH HOKOe,
HO M B PesynbTaTe ero cTapeHus. STO NPOHCXOAMT NPH AMHTETLHOM
XpaHeHHH WM HeGJaroNpHATHHX YCAOBHSIX XDAHEHHSI BCICACTBHE
HapyIIeHHs MpoieccoB oOMeHa Bemects. [loBHIIeHRas BIAXKHOCTD,
ocoGeHHO TIPH BEICOKON TeMmepaType, pPe3KO YCKOpSeT npomecc
cTapeHHs: CKaukooGpasHo HHTeHCHOHUMPYIOTCA NPOLECCH obMeHa
BEINECTS, YrAeBOAHW pacxXoAYIOTCf Ha JLIXaHHe, CHHIaeTCsA CcOnep-
JKaHHe APYTHX MeTaGoIHTOB.

CHHXKeHNe H TNOTEPIo BCXOXKECTH MOI'YT BHI3BATh Neperpes 3€epHa
ApH CylIKe, 3@MOpaxHBAHHe BIaXKHOrO 3epHa, passHTHe MHKPOOP-
TaHH3MOB. CHuXeHHE WIH NOJHAS TOTEpHA BCXOXKECTH, T. €. JXKH3He-
CHOCOGHOCTH, OKAaSHRAET GOJBIIOE BIHSHHE HA XHMHUECKHE COCTaB,
KaueCTBO H TE€XHOJOTHUEeCKOe ROCTOHHCTBO 3epHaA.

Hpﬂ JJIMTE/IbHOM XDaHeHHH ceMSH BCJCACTBHE HX CTapeHHA Ha-
Gmonaercs ocnabneHne AWXaHHA. DTO IPOHCXORUT OZHOBPEMEHHO
€O CHIMKEHHEM BCXOXKECTH M SIBJIAETCS Pe3y/IbTaTOM CEHXKEHHAS ax-
THBHOCTH OKHCJIHTE/IbHO-BOCCTAHOBHTENBHEX CHCTEM, YTO MOXHO
TIpOCJ/IeJHTh 1O ocaaBaeHuo neﬁcrsnn JlergaporeHas B 3apoAnine.

anpuMep, y MepTshix cemsH puca Kpacuomapekuit 424 u JyGos-
cruft 129 Rexanne NOYTH OTCYTCTBOBANO. CONEpKaHHE PAYLHPYIO-
IHX caxapos cHEsHJIoCh B 1,3 pasa. [Iponsounra wacTHuHas XeHa-
TYpamHs cojie- H KHC/JIOTOPACTBOPHMBIX GEJKOB, XapaKTepH3YIOIMHX
AKTHBHOCTb NETHAPOTCHA3, HEPOKCHAASH H LHTOXPOMOKCHIA3EL.

B pesyneTare GROXHMHYECKHX NPOIeCCOB NPH AJHTENBHOM Xpa-
HEHWM B 3epHE HAKANJIHBAETCH aMMHAaK, UYTO TaKXe OKa3unBaeT yrae-
Talollee HeAcTBHe Ha JKH3HeCHocoGHocTh 3epHa. Comepikanme am-
MHaKa B CeMeHAX, YTPATHBIIMX BCXOXECTh, MOXKET BO3D4CTATh 1O
CpPABHERHIO ¢ HODMaJbHHM 3epHOM B 2 pasa.

OnuiTH, NPOBOANMHE C MINeHHIeR H KyKYpysoff, MOKasams, 4ToO
3€PHO ¢ FIOHHIXEHHOH XH3HEeCTOCOGHOCTHIO H NIPH ee NOMHOR moTepe
B MEHBIICM KOJWYeCTBE [OMOIAET 1apOOBPA3EYI0 H KamelbHO-
KHAKYIO Baary. DTo MpHBOAHT K HepaBHOMepHOR BJAAXHOCTH pas-
JIHYHBIX YJ2CTKOB HAChIIH 3epHa H MOXeT BHI3BaTh IHes/loBOe Ca-
MOCOTpEBaHHE, a TaKXKe YCHQKHACT npolecc KOHAHIHOHHPOBAHHI
3epHa, YANHHAA CPOKH €0 YBJaXKHEHHA (HA MYKOMONBHHX 3aBO-
RaX, KpaXMano-NaTOYHEX UPCANPHATHAX). IIpH moTepe BCXOXKecTH
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3epHO CTaHOBATCS Menee MPOUHHM, ¥TO OPHBOAKT K €ro APoGAeHHI0,
oﬁpasonaﬂmo NOBEIIIEHHOTO KOJIKYeCTBA MYYKH, pacnmisia, CHHXe-
HHIO Ka49eCTBA H CTOHKOCTH MYKH M KDYNB NPH XPaHEHHH.

Ilpucymunfi Ku3Hecnoco6HOMY 3epHY AKTHBHWH HMMYHHTET MO-
BHIIAET €ro CONpPOTHBJASEMOCTh BHeIpeHHI0 B €I'0 TKaHH MJIeCHEBHX
IpHGOB H HX PasBHTHIO, ofecneunBas Gonee BHICOKYIO CTORKOCTH.
Ilpn XpaneHHH 3epHA NUICHHIH M KYKYpYSH, HOTEDSBUIEr0 BCXO-
XKeCTb, KOJMUYECTBO ILTECHERHX I‘PHGOB BO3pacTaeT B HECKOJABKO pas
HHTeHCHEHnee, 9eM Ha 3epHe ¢ BBHICOKOR BCXOXECTHIO. Taxkoe 3€pHO
MeHee CTOWKO NPH XpaHEHHH.

§ 4. Mpopacranne 3epwa

Hpopacranue sepﬂa—Haqa.vleuﬁ 3Tan XH3HEHHOrO LHKJAa pac-
Tenus. JAg wpopacradus ceMeHH TpeGYiOTCS CTPOTO ONpefeNeHHbe
YCAOBHSL — JOCTATOYHAS BRAKHOCTb, TEOJIO H BO3LYX (KHCJIODOZ).
Hpopacra!me HauyHHAaeTcs € NOrVIOUICHHS CeMEeHeM BJIard H Hanya-
mus (B cpenneM 1o 50% k Macce cemenn). Ecan HaGyxanue mpo-
HCXOZUT B NOYBE, TO CeM#d, pasBHBas Goabioe JlamJjeHne, pasiaBu-
raer yaCTHYKH NOUBH. TPOHyBIIMiics B POCT 3apOJEII paspeIBAET
TNOKPBIBAKILHE €T0 o0Bostoukn. TIaBHAsT 0COGEHHOCTH NpoOpacTaHun
H ero ofulas GHOXMMHYeCKas HANDABJEHHOCTb — pachaf B SHAO-
cﬁepMe H CeMANOJAX BBICOKOMOJIEKYJAAPHEIX BEIIECTB A0 HH3KOMO-
JAeKyJAApHHX pAacCTBOPDHMHEX BellecTB NPH YYACTHH BJark H NOX
nefcTereM bepMenros. pyras ocoGeHHOCTh NPOPACTAHHS 3AKJIO-
4aercs B TOM, 49T0 €CJHH B 3HAOCHepMe NPOHCXOAAT B OCHOBHOM
THAPOJHTHYECKHe IPOIECCH, TO B 3apOAEILIe npeot‘manam’r npouec-
CHl CHHTE3a.

O6pasosaBligecs NpH THAPOJHSE H DPACTBODPHBIIHECH B BOLE
HH3KOMOJIEKYJAApHHE BellleCTBa NepeMellaloTcsd B 30HY 3apolibliua
H 3leCb NOJ BJIHSIHHEM COOTBETCTBYIOIUHX q)ePMeHTOB HCHOJb3YIOT-
cfl KaK (CTPOHTGJIBHHﬁ» MaTepHaJa Ras GrocHHTE3a GoJee CAOKHBIX
OpraHHMueCKHX BeIeCTs, H3 KOTOPHX (GOPMHDYIOTCA TKaHH, a 3aTeM
OpraHEl HOBOTO PACTEHHA.

Ecan nas HHAMBHAYaJNbHOIO DA3BHTHA PacTeHHsl (OHTOreHesa)
NMpopacraHHe CeMeHH-— eCTeCTBEHHHH H 06H3aTeJbHH 3Tal XH3-
HEHHOTO IIMKJIA, TO JAS XpaHeHHS H NPOMBIIIJIEHHO# mepepaGoTKH
3epHa 3TOT MpolLecc HeXenaregeH, OH NPUBOJHT K CHHXXEHHIO €ro
kavectBa H nopue. [Ipopocinee sepHO XapaKTepHayercss yBemuue-
HHeM 3apOiMila, NOSBJCHHEM 3apOAHIIEBOro KOpellKa K NOYeukH,
KOPHUHEBOH OKpacKH 3apofliiia. MyKa ua mpopocliero 3epHa BMeer
cHaAKoBaTHi BXyc. 3epHO yBeJudHBaeTcsi B O6nheMe, CHHXaercs
€ro CHIy4ecTh, YMeHBIIaeTCs BASKOCTh BO}JHO-My‘lHOﬁ CYCHeH3HH,
NOBLII&eTCs AOJS pacTBOPHMHX B BOAE BELIECTB (penyuﬂpymmux
caxapos H Ap.}.
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OcHoBuOl MokaszaTenb rAYGOKHX GHOXHMHE- 160,
YECKHX H3MEHEHHH, NMPOHCXONANHX B mpopac- X gl
TAwUEM 3epHe, — yCHJeHHe HeficTBHA dep- I
MEHTOB, NpERAE BCEro aMHIOANTHYeCKOro §
xoMmekca., OCOGEHHO BHCOKYIO aKTHBHOCTb X /00
npuobperaer g-amuaasa (puc. 51). AKTHBH- ¥ 8|
SHPYIOIIKNECS NIDOTEONHTHIECKHE (ePMEHTH &
THAPOJHSYIOT GelKH ¢ 06pasoBaHHeM @OMH- §
NRNTHAOB H AMHHOKHCJOT. IIpH mpopacranuu ~§"”

K 2
<

3epHa MHTEHCHBHO MpOSBJARETCS  AeficTBre
Z

NPOTeHHAHCYAbHAPEAYKTA3E!, KATAIHIHPYIO- P Z,
mek BOCCTAaHOBJEHHe RHCYMbGHAHLIX cBA3EH f2 5 4
B Genkax ¢ 06pa3oBaHHeM CYJIbOTHIAPHILHHIX fpopacmanut, rym

rpynn. B 2HAocnepMe H MpOpOCTKaX MHUIeHH-

Bl HA NPOTSXEHHH NMepBHX 5 cyT mpopamupa- Puc. 51 AxmaHocrs

HEsA HAGMIOZaeTcss GHOCHHTE3 TPOTEHHAMCYJb- O AMHNASH HpH mpo-
pacTaHnR sepra:

(uApeNyKTA3H, YTO NPUBORHT K HENPEPHBHO- .- 2 rpmrane:

MY TNOBLIIEHHI) €€ AaKTHBHOCTH. OJlHOBpeMeH- 3 — nuenknH

KO B KJefiKOBHHE YMEHBIIAeTCs COAepXaHHe

nECYNbGHINLIX CBASeHl H OHA 3HAUHTENbHO ocaabasercs.

IIpopacranBe colpoBOXAaercs yBelBUeHHeM B 3epHe COAepXKa-
HHES CBOﬁollHOI‘O BOCCTAHOBJIEHHOr'0 TTIOTATHOHA. HPH npopacTaHHH
B 3epHE MPOUCXOAHT TOBHIICHHE AaKTUBHOCTH PsAja ZPYTBX (epMeH-
TOB, HallpHMep NeHTO3aHAa3, FHADOJH3YIOIHX TMeHTO33aHB, 4YTO CKa-
3mBaeTcAd Ha peo.'lomqeclmx CBOMCTBAaX Tecra. ﬂeﬁcmﬂe AKTHBH-
SHPYIOIMXCA NPH MPOPACTaHMH (EPMEHTOB HOCHT CHOXKHEIM Xapak-
Tep. SKCHQPHMCHTZJIEHO AOKa3aHo, 4YTO cBofoAHAs o-aMHja3a
Pa3XMAKaeT TeCTO, a HeNpefieybHEe KHUPHHE KHCIOTH, BHEMISIO-
uecs H3 XHpa NMOK BJHSHHEM TPHAWJATAHUEPOJ-NHNA3E], HA060-
POT, YKpenJsior ero,

Takum OGPHSOM, KOHeYHOe peoJIOrHUecKoe COCTOSIHHe TecTa
cliefyer paccCMaTpHBaTh KaK CYMMapHuil pesysbrar AeHcTBHS Beefl
COBOKYNHOCTH (pepMenToB Mykn. Cyxas Macca 3epHa IPH IpopacTa-
HHH OYeHb CHJIBHO yMeHbIIdeTcsl, TaK KaK B 3TOT MEPHOA 3€PHO
Tepsier 60JBIIOE KOJNHYECTBO COACPIKAIHXCA B HEM OpPraHHUeCKHX
BeNlecTB. HOTBPH TIPOHCXOAST OT NPOPACTAHHA H TNOBHIIIEHUS HH-
TEHCHBHOCTH IhiXaHusA. OTcCiOAa BHITEKAeT, YTO MpOpOCUIee 3epHO
XpaHMTb 3HAUYUTEJBHO TpyAHee, 4eM HOpMaJjbHOE. HsMenenne xu-
MHY€CKOro COCraBa 3€pHa [pH NPOPacTaHMH MOXHO TPOCAeIHTD
Ha npHMepe KyKypysk (raGn. 68).

B ncxofHOM sepHe Kpaxmaza Gelio 73,95%, a B npopociieM ero
crano 17,15%, T. e. mponsouwia y6HUIb Kpaxmana. BMecre ¢ Tem
B HCXONHOM 3epHe He Ghilo nafficHo caxapa®, a B MpopoclleM ero
6e10 21,04%. Takum o6pasoM, IpH NpoOpacTaHH® B pe3ylbTaTe

* Hebonbmoe KOIHYeCTBO caXapa COMEPMHTCA H B HeNPOPOCIIEM SepHE.
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65, HaMelerne XAMMUCCKOrO COLYANR Sopia Xykypyss np-fmopm-m.*%

Kpazwan,

Homvemonanne | Asor | ZSSTREE | oo | xep | sama | KA lncempenes

Foi e
3epro 2,6 73,95 0 5,3 1,80 5,98 2,72
Pocrks 3,2 17,15 21,04 3,31 3,46 29,64 6,54

69. MsMeHeHNe YIeBOAHO-AMMAASHOTO KOMRNERCA SEPHA STMEHN
NPR PasHLIX CPOKAX MPOPACTAHHA

Cazapa
Tpoxonmemnoers | Compme- | "Sininue, | 5 cynord | Aemen s Juoses pds-
RpopacTanus BEE Kpax- | cyxorg me- |sémectsa m |XarGepry —|uana a-gim-
mans, % | micrsa B B o mepecuere|Tlopreny, cf asof, ¢
Hepecuere ma [na KanbTo.
TaoKosy
Hexozmoe sepno 58 0,140 2,661 421 61
6-9ac0B0€ YBAAKHCENE 56,3 0,122 2,650 300 72
12-uacosoe mpopacTamue 56,0 0,093 2,223 267 97
24-gacosoe mpopacranue 52,5 0,105 2,588 193 120
4B-gaconoe npopacranue 41,8 0,375 4,772 [ 0
72-9acoBoR DPOPACTAHEE 40,9 0,473 5,216 [ 0

* Unacno MaNeRRS B aTAKYGMOCTh KPAXMaja G-aMHiasod OnpeXenensl ma mpuGope Xar-
Gepra — Hepreua.

pacuienyeEusd KpaxMaJa OPOHCXOAHT SHa'-!HTeJleOe HapacTaHHe
COAEPIKAHESA caxapa B 3epHe. B HCXOZHOM 3epHe asora Suuo 2,5%,
a B mpopocuieM 3,2%, T. ¢. KOJHuUECCTBO a30Ta B 3epHe Kak GYATO
6u yBesuuugoc. Ho 370 ypeNMueHHE TOJBKO Kaxymeecs. IIpH
onlpeie/sient COREPIKAHHA a30Ta B HCCACAYEMOM HCXOIHOM H IPO-
potuleM 3epHe Ha#ZeHO ONHHAKOBOE ero KoamuecTzo. OZHAKO NPH
pacuere NPOUCHTHOTO COREPXKaHAsA 230Ta B CYXOM BeliecTBe HaG/I0-
Jaercst €ro yseJHYeHHE: STO MPOHCXOAHT NOTOMY, 9TO COAEpIKaHHE
KPaxMajia Pe3ko CHHXKAeTCsl, TaK KAK SHAUMTE/IbHAsI ero 9actb pac-
XOAyeTcd B mTpoltecce AbxaHWs. KoJHYecTBO CYXOro BemiecTsa B
3epHe yMeHbIIaeTcs, a OTHOCHTEJNBHOe collepXaHAe as0Ta YBEJHIH-
BaeTCA.

B sepne sumens (Tabn 69) ¢ MEpBHX XKe YacoB MpopacTaHHAs
yMeHbUIaeTCs COAepXKaHMe KpaxMajsa. B Hauase WpOpacTaHHs KO-
JTHYECTBO BOCCT2HABJIHBAIOWAX Caxapos M caxaposil (ppyKTO3HZOB
B LeNoM) CHAXaerTcsl, a NMpH AaibHefiieM NpOPacTaHWH PE3KO
BO3pacTaert. YwueHbIcHAE COJ.lep}KaB‘HK caxapos o6 BbCHIETCA HX
PAcXOJI0BaHHEM Ha BO3pacTaiollee HHTCHCHBHOE ABIXaHHe. YBeJu-
yeHAe KOJHYeCTEA BOCCTAHABJHBAIOWMHX CAXaposB HPH nocaenyio-
IeM XpaHeHHH 06DBACHAETCA TeM, UTO WHTeRCHpHIHUpYIOWHitcs npo-
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Pr. 52. Awanorpassi iyin B3 Sepus Xu-
MEHS PAsHNX CPOKOB NPOPACTABHA:

f — HexopHODe; 27— f-4acoRoe yBRANFemEe; § —
12-nacomoe _rpopacranme; 4 — 24-7acasoe’ mpo-
PacTanBe; 5 — 48- ¥ 72-94c0BOe MPUPACTARES.

uecc (epMeHTAaTHBHOrO pacmaga
KpPaxMa/ia SHAYATENbHO Omepeaer
NOTep® CaxaposB, HCOOJb3YeMHX
NIPR ZHIXaHHH 3epHA.

HaGaogenna Hal NPOPOCHIHM
3€pHOM SIUMEHS TNO3BOJHJIH o6Ha-
PYXKHTE CHHXKEHHe YHC/J2 NajeHHd,
a TaKxe BAIKOCTH cycuel-rsnﬂ
na aMmmiorpade (pmc. 52). B 57 5 63 65" 75 B 37 o 39
H3MeHeHAs B IeJOM 06BACHAIOTCH
MOBHINEHHON AKTHBHOCTBIO o-aMHJa3H. IIDH TPOpacTaHHH CeMAH
YBEJMUMBAETCS COAEPKAHHE OPraHHYECKHX KHCHOT (Tada. 70), npu-
YeM B HPOPOCTKaX GOGOBEIX MX HaKaNJHBAaeTcs GOJbIIe, M B APO+
POCTKax 3J1aKOB H 0COGeHHO MaCAMYHBIX KYJbTYD. .

Hpopac'rax-me CONPOBOXKAAETCH CHUXKeHHEM COAepXKaHHA XKHPOB.
TaK, 3a 7 CYT NPOPACTAHHA CeMAH MOACONHEYHUKA KOJHYECTBO
JKHPOB YMeHbINWJOCh Ha 66%, a 3a 14 cyr—mna 95%; y cemsn
con 3a 14 cyr npopacranust oHO cHH3EJOCH Ha 98%. B ceManoanx
B B 3apoAbiNax NpopacTalliux CeMsiH He TOJIbKC yMeHbIlaercs
COEepXAHHE JKHDOB, HO 3HAUHTENBHO H3MEHSETCS H COCTAB JKHD-
HHX KHCJAOT. 3TO BH3BaHO BO3pOCHIedi aKTHBHOCTHIO (EpPMEHTOB
(TpHARHTIMLePO-IANASE], JHNOKCHTeBass H_JIp.), y9aCTBYIOLAX
B OpeBpallieHdH JHNHAOB H XAPHHX KHCAOT. Tlox BamsEdeM dep-
MeHTOB MpOTeas NPH NPOPACTARHH [POHCXOAHT THADOJH3 3amac-
HHX 6eAKOB H HaKOIIeHHe NenTHEOB H aMHHOKHCJIOT.

AMHHOKHCIOTH, OGPasOBaBUIHECH B CeMANOJNAX HJM SHAOCIEDP-
Me, MepelRHraloTCA B pacTyllHe YacTH CeMeHH. Om-m AMHHOKHCJIOTH
MepeABHraloTcs M3 SHAOCNEPMA B 3apOAWII B HEH3MEHHOM BHAe,
JApYrHe NPeABAPUTENHHO NPEBPANIAIOTC B MMIOTAMHH H acTiaparuH.
Bo B3aHMOCBASH SBAOCTEpMa ¢ 3apofiHIleM BaxHa# POJb IPHEAN-
JIeXHT WKTRY, D10 He TOMBKO TPAHCHOPTHOE 3BEHO, 10 KOTOPOMY
MeTaGOMNTH K3 SHEOCMEPMA NMepeMeInalTcA B 3apOAHIE K Ha0G0-
port. LIluToK, GoraTwii hepMenTaMH, ABASETCA MCTOM CHHTES2 MHO-
THX XH3HEHHO HEOOXOZHMHX HOBOMY DacTeHHIO COeXHHORHR.

HauGosee Jerko Ha KOPHIO MpopacTaeT 3epHO pKH. D10 Habmo-
DaeTcs Ha CeBepO-BOCTOKe M CeBepo-3aNiafie espomefickofi TeppHTO-
pur CCCP, rxe cospesaHue PXH H ee yOOpKA NPOXOAAT B YeJio-
BHAX TNOBRIIEHHOA BAaXHOCTH. TIOBREIEHHAS CKJAOHHOCTE DXH K
NPOPACTARHI0 HA KOPHIO BH3BaHa KODOTKHM NEPHOAOM HOKOS ee
SepHOBKH. B mpopociieM 3epHe PXM NMOBHImaeTCs (epMeHTATHBHAS
aTaKyeMOCTb KpPaxMajJa SepHA H BoapacTaer OOlee KONHYECTBO

245





image244.png
70, O6pa3sopanMe OPraHETECKHX KACAOT NMPH NPOPACTAHHN COMEH,
7 Ba 1000 ceman B NpopOCTKOB

Kucnorst

meusnecT-
ey

Hamnenosarue

s6aonmast | wmMORHaR [avomsToBaS

TMmerena sposas Ty~

nyn:
y“ceuena 0,157 0,120 0,005 0,007 Her 0,002
npopocrxa, 11 cyr 0,643 0,073 0,088 0,015 0,217 0,110
npopocyks, 20 cyr 0,782 0,148 0,000 0,021 0,374 0,148
a:
Kw{zmna 1,050 0,730 0,260 Her -
mpopocrxs, 18 cyr 5,761 2,024 — 3,269 Io60% —
Topox:
pceueﬂa 2,100 0,420 0,160 0,740 Her 0,780
NPOPOCTKH 19,960 0,610 8,420 0,710 » =
Tonconregnur: .
cemena 0,338 0,034 0,075 0,023 > 0,206
[pOpoCTRY 0,611 0,111 0,121 0,033 > 0,246

71. BROXWMBTECKHe OCOGEHHOCTA OGOAHOA MYKA H3 TPOPOCWIETo 3¢pHA PXKA

s sepra pmn

npopocuiero b Te-
Tlokaserenst HopMaxhe Sentie
oro

Caxapoo6pasyiomas CnocoSHOCTb, MTI MaJbTOIB

®a 10 r Myks 216 622 907,2
ATtakyeMocts Kpaxmada, Y% MaabTOSH 30,3 4,3 57,3
HenocpeacTeeHHo BoCCTaHABAXBAOLIAE caxapa, % 0,13 0,7 0,84
Hexetpurn, % 3,1 4.1 6,18
BogopacTeopuMuie BewnecTea, % 23,8 75,5 75,9

BOAOPACTBOPHMMWX BELIECTR, [EKCTPHHOB, BOCCTAHABIHBAWLIMX ca-
xapoB (Ta61. 71). Bce 3TH H3MeHeHHSt Pe3KO YXyAmawT xaeGone-
KapHble IOCTOHHCTBA 3€pHA PXKH.

Ha xﬂeﬁonekapﬂu'e AOCTOUHCTBZ MIIEHHIE CYL{ECTBECHHOE BJHA-
HHE OKAa3HRAET M3MeHeHNe a30TCOAEPXKAIIHX BEINeCTR, H NpeXae
' BCEro CollepXaHHe H KayecTBO xieiikoBunb. Ws rabmamn 72 u 73
BHAHO, YTQ TOCJ€ TPOpaCcTaHHS CHEJOr0 3€pHA MNIUeHHIBl B Tede-
Hue 1 CYT B HeM He NpPOHCXOAHT H3MeHeHHH B COJlepXKaHUU KaTeli-
KORHHB H a30THCTHIX BeillecTs. BMecTe C TeM KauecTBO X/MefKOBHHE!
3aMeTHO H3MeHsieTcsi B CTOPOHY ocaabaenns. ITpopacramue cre-
JIOr0 3€pHd NIIEHHOH B TeIeHHE 3 CYT NPHBOEHT K 3HAUHTECILHOMY
YMEHBIICHHI) KOJNHYECTBAa CHPON M CyXoff KJAeHKOBHHH H De3KOMY
yXyauernto ee kagectsa. KiefikoBuHa cTaHOBHTCS OueHb caaboil,
ORHOBPEMQHHD yMeHbplllaeTcd ee THApaTauHoOHHAA CHOCOGHOCTE.
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72. HsMenoHHs & SepHe MeHMNB HA pasHHX (asax npopacramug

cy&‘&‘ acce Kaefixosyna
1000 sepen
Tporomentens. | Brawnoers | "T | Copepmamue, % cyxoro
mocTh mpopacta- { sepma, d BeumecTsa
was, cyT
T %
v | v
Hexonnoe sepHo 23,2 44,4 100 31,3 10,4
1 — 43,56 98,1 31,8 10,3
3 - 87,85 85,2 19,5 7.4
73. HsmeneHus, NPOUCXONSMAE NMPH NPOPACTAHNA SEPHA NIICHALB
Kaefixosuxa Asor, %
TIpononxaTeas- R megemonsie |
Hoets npopacta- | mokasamms - . | _asormcrme ek
K3, YT nnacTomepa, | Tm % | o aqenca | ellectsa 8 [kaefxomun-
ex. speuent neKtefK0- [

BHHHBe GenKl

Hcxonmoe sepro 328° 200  Hopmaapuas 0,59 1,06
1 104" 205 Cna6aa 0,61 1,08
3 013" 165 Ouenp cnabas 0,86 0,95

HaGmo;(ae'rcﬁ JAesarperaius KJAeHIKOBHHHOIO KOMIJEeKca H YacTHu-
HH# fipoTeosn3 Gefika. D10 YBEJIHYHBACT COJEPIKAHHE BOLOPECTBO-
PHMBX GesKOBHX (pakuuii 1 HeGeJKOBHX BellecTs B 3epHe, Conep-
JKaHHe CBOGOLIHHX AMHHOKHCJIOT B 3€pHe MIIEHHIE BO3pacTalo
"epes 3 cyT npopactanus B 7 pas # wepes 5 cyr— 8 10 pas. Ha ma-
THe CYTKH NPOPacTaHus KJEHKOBHHA NOJHOCTBIO Pa3pYINANach.
Ipn npopacrannn sepha HaGmomaercs GHCTPOE YMeHbINEHHe
COnepXaHHs AHECYJIbGHIHHX csBnsell ¥ yBeJHYGHHe KOJHUECTBA
CyMbGrUAPHIALHEX TPynN. B TewewHe MepBHIX CYTOK NPOpacTamHs
ofilee coflepaHue ANCYNbGHAHNX cBA3eH B HEKTeAKOBHHHHX GeJi-
KaX yMeHbIIdeTcs NOYTH Ha 50%, TpHYEM DACIIEIVIAIOTCS IVIaBHRIM
006pasoM «CKDHTHE» ANCY/b(AHKE CBA3H HEKACHKOBHHHMX Ge-
KOB (aJb0yMEHOB H TJI0GYNHHOB). JlucysbdHAHEE CBASH KJeHKO-
BHHHOTO Genka pacHIEIZISIOTCA 3a l-BHE CYT NPOpacTaHUA TOJBKO
Ha 19Y%, IpHYEM «CKDHITHE® ANCYIb(HLHEE CBS3H OCTAIOTCS He3a-
TPOHYTHIMH, uTO OTBEYACT OTHOCHTE/BHO HeGOJBLIMM H3MEHEHHIM
KauecTRa KJeAKOBHHH 32 9ToT nepuof. Ilpopacrakme B TeueHme
3 CyT NpHBOAMT K YMeHbIUEHHIO OBIEr0 KOJHUECTBAa JHCYJbGHA-
HHIX cBsi3efl Kak KJI’EﬁKOBl/IHHOl‘O, TaK M HeKJeHKORHHHOTO GeJka Ha
63,5%. «CkphiThes RucynbhuaHbe CBH3H KJIeHKOBHEHOTO Genka
pacmienasiotres Ha 58%, 4TO NPHBOMHT K SHAUHTENLROM Hesarpera-
IR KAeAKOBHHB, yMEHBIICHHIO €e KOJNHYECTBAa H DEeSKOMY yXyAure-
HHIO €e KavecTBa. XapaKTepHHH A/ H3MeHEHHs KauecTa Kjefiko-
BHHH TOKa3aTeNb OTHOUICHHS COAePXAaHHA NHCYNbGBERHHX cBASEH
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B 8 xemicieckull Fooran Fean MASHIEAX ;
- e o e i sy,

" Hosmesoamze Boga Lﬂm I Cokepu | Vizemomt |l()|eru-ru| Som
Tonconewtx 1,0 1.8 408 16,0 145 29
Jlex 80 21 486 i1 24 38
Kaemenuna 70 183 513 2.0 186 2.8
Ropaanzp 100 s 200 28,0 186 56

TWIOROBOH, APYTEX — cemenHofk oBoxoukof. ITon cemeunofi o6onou-
KOH HaXOAUTCA SHAOCNEPM, Sa HHM — 3aDOABIN, COCTOSUIHME H3
AByx cemszodefi. MeXAy ceMAJO/NsIMH, B OXHOM HX KOHIe, JeXar
3a4aTOUHbe OCEBHE OPraHH — cTeBeNb H KOPesb, ¥ CeMAH HOACOM-
HEYHHKA U COH SAPOXHII CHJLHO DASBHT § 3aHHMAET OCHOBHON
0fbeM ceMeHH; SHAOCHEPM COCTOBT H3 OHOrO Psifia KAeTOK. ¥ Kieme-
BHHH OCHOBHYIC MacCy CEMeHH COCTaBJafeT SHROCHEPM, CEeMAAOMH
HMEIOT BHA TOHKHX JHCTOYKOB, PacrnoJOXeHHBIX BHYTPH CeMeHH.
B cemeHu JbHA 3apojiHlIeBas TKaHb IO 06'HEMy HECKOJIBKO npe-
BHmaer Maccy 3HaocnepMa. HanGoabllee KkosnMgecTBO Macaa
©OOHNHO COCPEAOTONCHO B AKTHBHON TKAHH CeMeHH — 3apoABIIe H
€r0 3anacHHX TKAHAX.

3epHO 3/1aKOBHIX, ceMeHa GOGOBWX M MACAHYHBIX KYJABTYD cO-
ZepXaT DasfHUEHe BEHIeCTBAa: Oe/IKH, YIVIEBORH, JHNEAH, (ep-
MEHTH, BHTAMHHH, THIMEHTH, 30/000pasyiollie COSNHHEHHHA,
snary H ap. B ta6nEnax 2 # 3 HpHBeZEHH CPeXHHN XHMHYECKHE
€OCTaB 3€PHA K CEMSH PAsNEYHHX KyJBTYD, 8 TAKKE CeMAH MacaHi-
HHX KyJAbTYD (MO CNIPaBOYHBIM TaGJHIAM COAEPIKAHHS OCHOBHEIX
TIHIIEBHX BEMIECTB H SHEPTETHYCCKON HEHHOCTH NHIIEBHX NPOAYK-
T0B, oxo6pennbix Munagpapom CCCP). ConepiaHue OTA@JBHBIX
XHMHUECKAX BelleCTB B IVIOA4X, 3ePHe H CeMeHaX MOXET KoJefaTh-
€A B 3HAYHTEIBHEIX TIPEieax B 3aBHCHMOCTH OT COPTA H NPHPOLHO-
KI4MaTHIeCKHX YCIOBHi BHDAINABAHAA PacTeHHH.

Bee 3epHOBBIE KYJBTYDH N0 XHMHYECKOMY COCTaBY CeMAH pas-
AeNAOT Ha weTHpPe TPymuH: GoraTHe kpaxmaiaoM (xneGuute 3ia-
Ka); Oorarhe GeakoM (6060BHe KyabTypH); OOratsie MacjaoM
(MacaEuHHe KYJBTYPH); cOfepXalline HAPSLY €O SHATHTESLHEIM
KOJIMYECTBOM JKHPHOTO Macia SdupHHe Macia (3$pHPOMacAHIHHE
KyasTypH). THNHAHHEA NpeAcTaBHTEb NEPBOH TPYNMHl — MIUCHH-
O0a —BaxHefillag B Hallell CTpAHe NPOAOBONLCTBEHHAS KYJBTYDPA.
B nocepax, 3amiTHX 3ePHOBHMH, Ha ee AOMI0 NPHXOAMTCS OKOMO
TIGJIOBHHH, X.ueéonekapﬂaﬁ MYKa B OCHOBHOM NOJY4YaeTcA H3 3ep-
Ha NIIEHHIH, MaKapOHHAs-— TOJbKO W3 3ePHa TUIeHHUM. Pacmpe-
FeneHHe XMMHYECKHX BEIECTB MO YACTAM 3ePHOBKE IMUEHHIE T0-
Ka3zano B Tabuuue 4. PoXb — BTOpas HO BaXKHOCTH IPOAOBONbCTBER-
Has Kyabrypa (Taba, 5). :
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B CYAbTHAPHMBLHHK I'PYII % MpH MPOPACTAHHA MBMEHHJICH

CHIERYIONHM OGPa3oM:
3pedaoe, Eenpopoclites SepHO

33,4
npopacTarge B Tedemge 1 cyr 23,9
npopacTaHHe B TeweHue 3 CyT 5.8

KauectBo K/IefiKOBHHE H CHJIA TPH HPOPACTAHHH 3ePHA H3MeHsA-
0TCH y CHAbHOH M cnaGof NIeHHNH no-pasHoMy: y caaGof —
B Gonblell cTemeHH, y CHibHOH — B Menbmeli. Pasmuune 5 nsmene-
HHH PeOJOrHYECKHX CBONCTE KNeAKOBUHH B 3epHE CHJIbHOH H clabok
NIeRUNE NpH NPOPACTAHHH COOTBETCTBEHHO CKA3WBACTCH Ha XJe-
GonekapHHX JOCTOHHCTBAX MYKH.

VisMeHeHHe XTe6ONeKapHHX JOCTOHHCTB INIIEHHYHOH MYKH U3
TPOPOCHIEro 3epHA 3ABHCHT OT HCXOJZHOTO KadecTBA KJEAKOBHHMI
ITpopacTanue He BO BCeX CJIY4asix NPHBOZAT K YXYAUICHHIO KadecT-
Ba xneGa. I'maposHs GesKOBHX BelleCTB NPH NPOpAcTaHHM 3ephHa
¢ KpPenKoH HCXOAHOH KAeHKOBHHOM MOXKeT OKA3HIBATH MONOXHTE/b~
HOe BA#fHHEe Ha XJeGOneKapHble NOCTOHHCTBA MYKH H KauyecrBo
xre6a, TOTAAa Kak M3MeHeHHe KieHKOBHHE craGoff MIIEHHIH yXKe
Ha WepBOA CTa/lHH NPOPACTAHHA NPHBOZHT K YXY/AIIGHHIO KauecTpa.
TlimeHHuHas MyKa H3 MPOPOCLIETO 3epHA HJIH H3 NADTHH MILIEHHIUEH,
comepxanieffi mpopocuide 3epHAa, AaeT HeyROBIETBOPHTCILHHM no
KasecTBy Xae6 ‘¢ JMIKMM, TOHHIKEHHOR S3JACTHUHOCTH, ClafKOBa-
THM MSKHIIEM, XapaKTepHOR KOpKo# kpacHoBaTo-6ypoBaTofl okpac-
ku. TTogoBufi X4e6 HMeer HOBHIIEHHYIO paclILIBaeMocTs (0COGeH-
HO NpH GOMBIIOK CTeleHH NPOPACTAHHR).

HceneosanusiMu, NpoBeNeHHHME B MHCTHTYTe MOJEKyJASpHOR
Guonorun n GHoxumun AH KasCCP, onpeneseno, uTo B Myke
70%-BOTO BEHIXORA M3 3epHA NICHHIIE, NPOPACTaBllero B TeUeHHe
12...72 4, mpoTeonnTHIECKas AKTHBHOCTb OKa3ajach B 4 pasa MeHb-
e, UeM B UEJOM 3epHe BCICACTBHE yHaneHHs anefpOHOBOTO clios,
rae AokanusoBano 958% wnpoTeas. B Takoit MyKe mpoTeoJuTHYe-
CKHe (DepPMEHTH He OKa3HBAIOT 3HAUMTENLHOTO BAMAHAA Ha CHH-
JKeHHe ee KadeCTBa. YXyAIIeHHe DeOJIOTHUECKHX CBOHCTB Tecra H
JPYTHX TEXHOMOIHIECKHX XaDaKTEDHCTHK NPOHCXOAHT 34 CYET yBe-
JMUeHHS Ta3000pasylomeli CIOCOGHOCTH TeCTa B PEIYJIbTATe MOBbI-
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HHe H3MeHEHHS B JHNHAHOM koMmviekce (raba. 74). ComepXakue
cBOGORUKX AHINHAOB NPH NPOPACTAHMH MUICHHNN HECKOJIBKO CHH-
Xaered, a CBASaHHHX — BOspacTaer. JKHPHO-KHCAOTHHE cOCTaB JiH-
HHMOB NpakKTHUeCKH He HaMenseTcs. ComepXaNNe KapOTHHOMEOB
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74. CopepiXanye W COCTAB JMNMKLHOTO KOMIAEKCA
npE pasyaunoR TPOROMKMTENHHOCTH RPOPACTAHEA BEPHA NIIEHAKH
B DONEBWX YCAORHAX
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X0/2 HX H3 CRA3ZHHOTO COCTOSHMA B CBOBORHOE.
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npu 10°C Bospocno (COOTBeTCTBeHHO) TOMBKO Ha 1; 2,3 u 2,1 Mr
KOH 10 cpaBHeHHIO ¢ KOHTPOAEM.
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NPOPaCTaHAH H3MEHFIOTCH Tak Xe, Kak H IIPH NPOPacTAHHH 3epHa
muiennnsl. Cofepsanie KpaxMala NpPH MPOPACTaBHH YMEHBITAeTCs
npH OXHOBDEMEHHOM INOBBIIICHHH KOJNHYECTBA BCEX CaXapoB, OCO-
GEHHO HENocpefcTReHHo BOCCTaHaBanBalomux. B sepre Barka Moc-
KOBCKas NOCJe MPOPAcTaHHs B TeueHHe 3 CYT COAePXKaHHAE CAXAPOIH
yBeqHunaoch ¢ 0,70 a0 0,89%, raokosu ¢ 0,56 no 2,41%, dpykrosn
< 0,46 1o 1,06%, apa6unosu ¢ 1,20 xo 207%, MaAbTO3H €O c.'lenon
xo 0,80%.

Kcri0s2 B HOPMAJbHOM 3epHE OTCYTCTBOBaja, 4 IpH npopac'ra-
HEH ee COZepXaRHEe COCTABHJIO 0,07& TpH mpopacTanEH 3epHa
PH yBeJHUHBAeTCH COJepRaHHe BORopacrsophMore asota. Tak,
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B pXaHO# 060finofi MyXe H3 MPOPOCILErO B £CTECTBEHHHIX YCJOBHAX
sepHa, comepxamero 24,4% TpPOPOCIIHX 3epeH, O CPaBHEHHIO ¢
MYKO# H3 HENpOPOCHIero 3epHa CONEPKAHHE BOJOPACTBOPHMBIX
A30THCTHIX BellleCTB YBENHYHIOCh B 1,3 pasa H a30THCTHIX BEIeCTB,
pacTeOpHMEX B 70%-HoM cmupTe, TakKe B 1,3 pasa. OgHoBpeMen-
HO BO3poc/aa (bepMeHTATHBHAS AKTHBHOCTb: NIPOTEOJHTHUECKAS aK-
THBHOCTb B 2,5 pasa, akTHBHOCTh q-aMHJasH B 5 pas, caxapooGpa-
sylomas cnocobHocTe B 2,3 pasa, KOJHUECTBO BOJOPACTBOPHMEX
pemects B 1,5 pasa.

ConepxaHue KJIeAKOBEHHEIX GeJKOB (NpOJaMHHOBOH H raoTe-
HHHOBOA ¢pakunt) B MyKe H3 NPOPOCIIETO 3epHa 3aMETHO CHHXKa-
e7¢s, TOTMa KAK KOJMHUECTBO FIOGYJHHOB 3HAUMTENLHO BOPACTAET.
KnefigosrHa MykH H3 npopocllero sepHa Ghua Godee TEMHOIO HBe-
Ta, MaJTo CBA3aHHAs, Kpomamasics. Jucao ee HaGyXaHHA yMEHbIIH-
JIOCh N0 CPasHeHHIO ¢ HOPMAJNBHON BABOE (COOTBETCTBEHHO 4 H 2).
YienbHast pacTSIKHMOCTh TakOR x/eKOBMHBI PE3KO BO3pacTana
(cyM/mun): Xapbkosekas 60 (npopocinnx seped 13,8%) — 3,6 1 5,7;
Barka MockoBekan (8,8%) —4,9 u 9,0; HeMawHOBCKas KOPOTKO-
creGenpHan (9,9%) — 6,4 u 14,3,

Tlpy mpopacTaHHH PXKH KOIHYECTBO CAHBHCTHX BEIECTR YBENH-
9HBACTCS, 4 BA3KOCTh HX yMeHbIlaercs. OTHOCHTENbHAS BSSKOCTb
10,5%-HOr0 pacTBOpa CJHSKCTHX BellecTB npu +5°C -u3 3epHa
OmKka B HOpMaJBHOM 3epHe coctaBmia 30,3, Tepes ofHH CYTKH MpO-
pacranus — 11,7 n uepes asoe cyTok — 6,6. Huskoe KauecTBo pxa-
HOM MYKH H3 NPOPOCIIEro 3epHa CBS3aHO CO 3HAYMTE/IBHEIM BO3pAc-
T4HHEM AKTHBHOCTH aMHJIOMHTHYECKHX (PEPMEHTOB, OCOGEHHO
Q-aMHIa3HL

O6BeM M NIPOUEHT MOPHCTOCTH XJeba, HITOTOBJEHHOTO H3 WPO-
pocirero 3epHa, BHINE, YeM M3 HOPMa/bHOrO, HO MOPHCTOCTE Hepas-
HOMepHas, TOJCTOCTeHHas, oLeHmBaercs B 3 Gajra (rabm 75).
Kpome Toro, 3Tor Xae6 rpyGrifi, HMeeT NOBEILEHHYIO KACTOTHOCTD,
BRAKHOCT H PACINIHBAEMOCTh NOJOBOTO xaeba. Ilo crammapry
UPOPOCIIee 3EPHO HOAPa3ReISETCH HA JBE TPYNNH — OAHA M3 HHX
BXOIHT B COCTAB 3EDHOBOH NpHMeECH, BTOP2H — OCHOBHOrO 3epHA.
K OCHOBHOMY 3epHY OTHOCAT 3epH4 C Ha9aBIIYMCH HDONECCOM
[POPACTaHAs, T. € TOAbKO HAKMIOHYBHIHECH, C JOMHYBITHME Haj
3apofbiliem 060NOUKAMH, ¢ HE BHINGLLNM elle HapyXy POCTKOM.

®pakunell 3epHOBO NPHMECH CYHTAKT NPOPOCIIHE 3epHA C KO-
peIIKAMH H POCTKAMH, BEIICAMHMH 33 NpeJe/H JONHYBIIMX Hax
3apofiiieM 0060JI09eK He3aBHCHMO OT HX ATHAM. K sepHosoft mpu-
MECH TakXKe OTHOCHT UPOPOCHIMe 3€pHA, YTPATHBIIHE paHee BH-
LIeJilHe HAPYXY POCTKH H KODEMIKH, ¢ NOTEMHeBmIeHl 060JIOUKOR
0KO0JIO 3apOABIIA; 3epka AehopMHPOBAHHEIE BCJIEACTBHE MpOpacra-
HUS, ¢ uaMeHHBIlefics (O Tof Xe NPHUNHE) OKpackofl. BuayanbHul
OCMOTP NPOPOCIIEro 3epHa He JaeT TOYHOrO NPEACTAaBJIEHHA O CTe-
TIeHH TMOBpeXIeHHsS SepHA IPH MPOPACTaHHH.
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-75. KawecTBO MPOPOCINETO R HOPMAALHOTO 3EPHA PHKH P
B BHINCUEHHOTO U3 Hero xueba
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per 61,3 332 5 37 70,6 8,6 50,4 0,12

HOCKOJley r2BHAA 0COGEHHOCTD TPOHYBLIErocs B pOCT 3epHa —
HOBHIUEHAE AKTHBHOCTH (PePMEHTOB H NMPEXJAe BCEro aMmias (oco-
GeHHO q-aMHIIashl), TO O CTENeHH NPOPACTAHHA 3¢PHA H YXYAICHHS
€0 TEXHOJIOTHIECKOr0 JOCTOHHCTBA MOXHO HanGosiee MOJHO CYAHTb,
NMOMHMO ONHTHOMN BHINTEUKH, MO H3MeHEeHHIO aKTHBHOCTH (pepMeHTOB
u duaMueckHx cBoACTE Tecta. CYIIECTBYIOT METOAH YCKOPEHHOTO
Onpefe/eHHs AKTHBHOCTH @-aMHJa3hl B MPOpOCUIEM 3epHe, B TOM
4HC/Ie 2BTOJHTHUECKAR NIp06a H KONOGKOBAS BhINETKa.

PaspaBoraH NpoH3BOLCTBeHHHIl METOX OMpedeldeHHs CcOAepKa-
HHA NpOPOCINETO 3€pHa, HasBaHHKIA METOAOM YHCNIA MaAeHHA Xar-
Gepra — [leprena. Merof sakjouaercs B ONpENCJCHHH BSIKOCTH
KJelicTepn30BaNHOf GOATYIUIKH B BACKOSHMETpe HpocTofl KOHCTPYK-
1y, BRTHCAAIOT KavecTBeHHOE UHCHO (Qu) PHKH € YICTOM CTENEHH
ee popacTaHus, UaMepenHoll uncaoM nafenns, Qu= (uHcar0 mage-
Hus X 0,8) + (Bexoxecrsh X 0,4) — (cofepkaHHe CBOGOAHHR MHPHHX
gHCHOT X 0,5) .

TeXHOJOTHIECKOe NOCTOMHCTBO pXu AH(MDepeHIHpyeTcH IO Be-
amugHe Qu: 1 copT>150, II copr 50..149 u III copr <50.

Ha Hayunoi M TpaKTHUECKOH OCHOBe PaspaBoTabl MHOrOYHC/IEH-
Hble NPHEMH MOBHILIEHHS KayecTBa Npopocliero 3epHa H mNoJydae-
MOTO H3 HEero xneéa, NpHMEHfAEMEC B CeJbCKOM XOSﬂﬁCTBe, Ha My-
KOMOJIEHBIX 32BOAAX, X/1€603aBOAAX.
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Ocrosuoli MeToA GopbOH ¢ npopacTaHéieM SepHA DM Ha KOp-
HI0 — BHBEACHHE DAHHECIeHX COPTOB, YG6ODKY KOTODHX MOXHO
TPOBECTH B KOHIe JeTa, A0 HACTYIJIEHHs BJaXHOIO [EpHORA, HAR
€OPTOB, YCTOAUMBHX K MPOPACTAHHI0 3epHAa B KOJOCe 20 H BO Bpe-
M5 yOOpkH ypoxad. 3Zech MHOTOe 3aBHCHT OT CEJIEKIHH, TaK KaK
NpHSAAaK YCTOHYHBOCTH PXKE K IIPOPACTRHHIO HA KODHIO Iepepaercs
no HacaeicTBy IpH raGpmamsanun. Ilpopocuiee aepHO peKOMEHLY-
€Tcsi XPAHMTh B CYXOM NOMeImeHHWH. IIapTHH 3epHa ¢ pasnHyHOM
CTENeHbI0 MPOPACTAHHS CJIEyeT XPAHHTh OTAebHO. [l CHUMEeHHS
{epMeHTATHBEON aKTHBHOCTH NPHMEHAIOT CYUIKY IIPOPOCIIEro sep-
Ha npr Gojllee BHCOKOR TeMmepaType, ueM HoOpMasbHOro. BaXHO
NpH_STOM He HONYCKATL YXYAUIEHHS KauyecTBa KAeHROBHHHL

Tpu nepepaGoTke MPOPOCIIEro 3¢PHA B MYKY H3MEHSIOT PeXHM
NOATOTOBKH €ro K pasMojy H pexxuM pasmosia. HanGoaee sddex-
THBHO® CPEACTBO YAYTUIEHHA KawecTRa Xjie6a NPH HCNONb3OBAHHA
MYKH H3 NPOPOCHICro 3¢pHa MIICHHIH Ha X/ie603aBORE — MOBHIIIe-
HHE KHCJIOTHOCTH TécTa Ha 1..2° 4ero MOMHO HOCTHIHYTh NpHMe-
HeHHAeM XHHKHX ApoxkKell. [IpH 3TOM axTHBHOCTL a-aMHIa3H CHH-
KAETCH, COCTOSHHE MAKHIIA CYNIECTREHHO YJIyulIAeTCs.

Ja yayumieHns kKavecTsa piKaHOf MYKM H3 IPOPOCIIEro 3epHa
NPEMEHAT CYWIKY UpPH NOBHIIGKHOR TeMmepatype (Barpes Ao
65...70°C} HAH rHEPOTEPMHUECKYI0 O6paGOTKY — yRJaXKHEHHE Ie-
pen paamonoM no 23..25% u nporpes mupeE 75..78°C mpamMepHO
2 mun, TIpOAOMKHTEPHOCT, XPAHEHAN MYKH H3 PXH, CORepialiell
TpopoclIke 3epHa, He BOJIKHA NpesHmarth 2..3 mefeas. Onpasaano
ce6s1 moGaByeHHe kx Takol Myke 5..10% mureHnuHOR MyRH.

Koxrpoasnwe gonpocer. 1. B ueM 3akimowaercd CYGIHOCTh CO3PeBaHHH SepHa>
Kakue ocHOBHME MpolieccH NPOTeKaoT Upu cospeBanun? 2. Karoeut ocobeHHocTR
TPOUECCOR, ROSHUKAIOIIEX Ha OTNSMBAWX CTajMAX cospeBaHus sepHa? 3. Yro Ta-
Xoe HocieyGopounoe KoapeBanue sepHa? Kawue npoueccs NpoTekaioT IpH STOMP
Kaxkamm CpeACTBaM# MOMKHO YCKOPHTS nou(egﬁo qHoe J03peBanue 3epHa? 4. Uro
TAKOE COCTOAHEE MOKOsI H crapeHHe ceMaH? 5, KaKoBH yc/0BEA DpopacTaHusi sep-
Ha A UX NocneAcTRHA? 6. Kak HSMeHSIOTCH NpH ONPODACTABER 3epHa GeJKu B yrie-
Boau? 7. Kax wsmemsorcs depMentst npe npopacransm sepa? 8. Kax nsmemner-
ca gaellkoBuRa NPE DpopactaHnu sepRa? 9. Kak msMensercs xaeGomexaphoe Xo-
CTOEHCTBO 3¢pHa OPE mpopacranua? 10, KarAMH MeTOJAaMR BSMEpSIOT KavecTso

mpopocumero 3epHa? 11, IIpE IOMOIIR KaKBX CHOCOS0B YAYTHAKT KAYeCTBO Xteba
H8 npopocmero sepHa?
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II ranasa

NOBPEXXAEHHOE, HENONHOLLEHHOE 3EPHO
U Er'O UCNOJIb2OBAHME

3epHo Jerko WOABEPraeTcs BO3AEHCTBHIO HeGJATONPHATHHX
BHEUIHHX (j)am'opos, HTO NIPHBOAHT K CHHIKEHHIO BJIHAHBSA KayecrBa H
YXYAIIEHHIO TEXHOJOrHIECKOro AOCTOHMHCTBA. B moseBmx ycioBmsx
3ePHOBOrO X0SAHCTRA NMPeJOTBPATHTEL HAH OcJaGmTh MaryGHOe BJHS-
HHe TaKHX (PaKTOPOB He BCErAa YAaeTcA. YXylumblleecs KauecTBO
3epHa YCJIOKHSET ero XpaHeHHe H NepepaGOTKy, BAHSET HA Kade-
CTBO TOTOBOH MpOAYKHEH (MykH, XAe6a, Makapos H T.1.). Caenyer
pasjHuaTh CACAYIOIIHE BHAB NOBpEeXIeHHA SepHa: B MoJje H NpH
yGopke ypoxkasi, NpH HeGnaronpHATHHX ycJopHax xpanenns. K nos-
PexJIeHHOMY B TOJE OTHOCAT S$EPHO mNpopocmee, MOpozoGoliHoe,
cyxoBefiHoe, NOBPeXAeHHOEe MOJEBHMH BPEAMTENAMH, GOJESHAMH H
CODHEIMH DACTEHHAMH, Tepe3HMOBaBlIee B NoOJe, NOJYuHBIDEE
MeXaHH4ecKHe MOBPEXAEHHS, 06eciiBeyeHHOe, NOKENTeBINee H T. A
Buin NOBPEXACHHA 3epHA OPH XDAHERHH CJeAylOllHe: CaMocorpe-
BaHAe, MOpPua CYIIKoh M BPERATENAMH XJEGHHX 3aIacoB, MOBPEX-
IeHHEe MHKDOOPraHH3MAaMH.

Bee BN MOBPeXICHHR 3eDHA BelyT K NOTEPAM €ro KOJIHYECTBa
¥ Kauecrsa. Biarofaps MOBHINEHHIO KYJABTYPH SeMACHEARs, yayi-
IIeHAI) TEXHOJOTHH DacCTeHHMEBROACTBA, BHEAPEHHIO HOBHX yPO)Kal’l'
HHX H YCTOHYHBLIX NpPOTHB GojesHell H BpeAHTesell COPTOB, Jyd-
emMy 0BecneYeHHI0 KOJX030B H COBXO30B MaTepHaJibHO-TEXHHYe-
CKHMH CpPeACTBaMH CTaJjiO Jerde, 4eM npexite, npefoTepamaTh Mac-
COBHE MOTEPH ypoXKast.

§ 1. 3epHo Mmopozoboiinoe

B nepHoA cOSpeBaHAA 9epHa UPEHMYUIECTBEHHO B CeBepHOR
nonoce CCCP, 3anamuoft u Bocrounofi CuGupn, Ceseprom Ka-
3axcTaHe HepeNKM pamEHe 3aMoposkH. HauGonee nary6Ho oHm
BAHAIOT Ha 3¢pHo menHnu. [ToBpeXeHHe CO3PEBAIOLIEr0 3epHA
MODO30M Ha KODHIO NOHHXZeT YpoXafHOCTb, YXYAIIAET MYKOMOJb-
HEe H XAefoNeKapHble KAaYecTBa 3epHa, JaTPYAHAET €ro XpaHeHHe,
YXyAWaeT KayecTso MOCEBHOrO MaTepHasa,

CreneHb nOBpPeXAeHHA 3epHA NIIEHHNH MODO3OM 3aBHCHT OT
$a3H ero SpesOCTH K MOMEHTY HACTYIVICHHS 3aMOPO3KoB. 3epHO
TOJIROR CHEJNOCTH AaXe NpH JJIMTENbHOM NeACTBHH 3aMOPO3KOB
CoxpaHAeT CBOe KauecTBo. 3€PHO CepeANHH BOCKOBOH WiH Gomee
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76. BHOXHUMHYECKHE OCOGEHHOCTE MOPO3060AHOre 3epHA NmENHUL '

Komtecrno | CORDXAREE | (s g | Rekcrpmpyio-

XapaxrepncTHka dpaxnnh | BEHeECTs. me- a% axrys. | WAR AKTHB-
puxtepnoTis dpaxunt | PO | % | es wwwn- | GGG

B BOTHYI0 Maxbuosm | 1838 mo Omb-

BRTARKY, % | CBIPOA | cyxod CORY, YO ell.

Heanbuncran 064acTo

3ropopste 7,06 24,44 7,68 150,3 5,0
MopugHHCTHE 663 H3Me-
HeHdA LBeTa 7,70 2.4 7,16 18,3 5,0
MopuEHHCTHE ¢ H3MeHe-
HHEM LBeTa 7,79 20,86 7,10 191,3 10,0
Ulynase 11,80 17,40 5,60 438,4 25,0
Hpryrcras obracte
3nopostie 8,20 28,12 9,56 265,5 1,2
Mopuntinernie  Ges nsMe-
HeHAH Upera 8,38 25,08 8,36 304,4 3,3
Mopmurncrre ¢ namene-
HAEM IBETA 9,10 21,60 7,00 3552 3,3
Mynawe 11,40 15,10 5,10  553,1 12,5
Omeras o6aacty
3n0posHe 7,25 33,00 10,60 121,1 4,0
MopuasEcTeie ¢ IMeRe-
HHEM LBeTd 7,97 22,50 7,40 190,1 8,3
Iynsuste 13,98 7,70 2,50  426,1 35,7

PaHHHX CTafmf CIENOCTH He TOBDPEXIAeTCs NpPH TeMIepaType A0
—2°C, HesHauuTe/JBHO NOBPeXAaercAd or —2 Ao —3°C H CHABHO
noBpexJaercs UpH Gosee HU3KOH TeMImepatype, OHO CTaHOBHTCHA
MODLIHHHCTHM H npuobperaer cepo-seieHbi uper. IloBpexzeHue
He TOJHOCTHIO CO3DEBIIETO 3epHA OGBACHACTCS. HE CTOJNLKO HEHO-
CPE/CTBEHHHIM AEHCTBHEM XOJIOJHOIO BO3AYXd, CKOJILKO 00pasoBa-
HUEM JIbJla B PACTHTeNLHHX KJeTKaX. KpHCTamim Jabaa 6hicTpo
TIPOHUKZIOT B MEXKJITOYHO® NMPOCTPAKCTBO H BHYTPb KJETKH, pas-
pylias ee TKawH. 3TO NPHBOAUT K NPEKPALICHHIO WIH 3aMEAJCHHIO
TPOLECCOB CHATE3A NMPH OJAHOBPEMEKHOM YCHJEHHH THAPOJH3A.

Ins sepHa  MOpO30GOfiHOrO XapaKkTepHa He3aBepLICHHOCTb
(IpepraHHOCTb) MpOlleccoB GHOCHHTE3a GENKOB M [OJHCAX4DHIOB.
Xae6onekapHue NOCTOMHCTBA 3epHa MOPO3OGOMHOTO DE3KO YXYA-
waioTea: Xae6 WOMyuaeTCss ¢ 3aMEHAIONIMMCS MSKHINEM, TeMHELH,
¢ T/IOXO# NOPHCTOCTEIO H COMOJOBEIM NPHBKYCOM.

Buoxumuueckne OCOGEHHOCTH MOPOSOGOAHOTC 3epHA TMIIEHHIH!
npHBefeHn B Tabanne 76. C mophIIeHHeM CTENeHH MOPO30GOHHOCTH
yMeHblaorea Macca 1000 3epeH, BCXOM(ECTb 3€pHA, YBENHIHBAIOTCH
€ro THTpyeMasi KHCJIOTHOCTb, AMHAOJWTHYECKas AKTHBHOCTb, OCO-
GeHHO AKTHBHOCTb G-AMHIA3H, COXEPKaHKE CAXapoB, KAETUATKH,
NIOBHIIIAETCS 30J1bHOCTE {pHC. 53, 54).
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Puc. 53. BagsHge SaMOPOSKOB Ha CTeMeHb RAKOM-
JIEHHS CYXOTO BelllecTBa SePHA SPOBOH MIMEHHUH
Ha PasHHX Qasax cue’ocTH:

£ —sepuo, He nonEEpraBmeecs AeACTBMO SAMOPOSKOB;
2= 3¢pRO, NOABEprazizeect AEHCTRRID SAKOPOIKOR

Tlpr yMeHbIleHHH OGIiero KOJMYeCT-
Ba GEIKOB M CONEPIKAHHST KJAHKOBHHH
€¢ KauecTBO SHAUHTEJBHO YXYAIIAETCH.
KnefixOBMHA CTAHOBHTCH KPENKOH, Kpo-
wamefics. Obliee KOAHIECTBO YIIEBOLOB

Haxonsenue tyxozo bewjecmba, 2

S ok 35 83
B 3epHe IO MePe YBEJMUEHHA CTEMeHH 888 B
€r0  MOPO3OGOHHOCTH — CHHXK@eTcs B S 558588 8
§ IEgSERE <

pesyabTaTe He3aBepIIeHHOCTH Mpouecca
dopmupoBanHs KpaxMana. OTHOCHTENb- Pael cresvcmy epry
HOe COJepXKaHHe CaxapoP H KJeTuaTKH Bospacraer. Jlas
3epHa  MODO30GOMHOTrO XapaKTepHH  NOBBIlEHHAs HHTEHCHB-
HOCTb JBHIXAHHS, JIeTKas  NOABEPIKEHHOCTb CAMOCOIpeBaHHIo,
PasBUTHE MHKDOOPIaHH3MOB, OCOGEHHO WJeceHell, UTO YCJIONHAET
ero xpaHeivie. IIpH yMeHbIIEHHH UHCAEHHOCTH MHKPOQJIODH Xapak-
TepHHX 1A A0GpOKauecTPEHHOro SepHa Gakrepir BHIOB Pseudo-
monas herbicola u Pseudomonas fluerescens u nosBieHHs BHAOB
Aspergillus # Penicillium cauxaeTest cTofikocTh 3epHa MOP03060ii-
HOTO TIPH XpaHeHHHK H COKPAIAIOTCS CPOKH Ge30MacHOre XpaHeHHd.
Moposo6ofiHast MIIeHHIA ¢ BAaXHOCTbIO 19% xpasurca 6es yxya-
LIeHAs KauectBa B TeyeHHe l..4 cyr mpu Temmeparype 25°C. Ipn
TOR Xe TeMIepaType NPONOJKHTEIbHOCT: Ge30MacCHOT0 XpaHEeHHS
3epHa ¢ BAAXHOCTBIO 16%, MOBPEXKACHHOrO MOPO3OM B CTaJHH MO-
JIOEHOM, BOCKOBOH H HOJHOM CHEJIOCTH, COCTABJISET COOTBETCTBEHHEO
7, 10 1 13 cyr. IIpr temneparype 10°C cpOEH CTOHKOrO XpaHeHHA
3epHa MIUEHHIH ¢ BJAaxHOCThI0 19Y% ypeauuuparwoTes o 13..25 cyr
B 3aBHCHMOCTH OT ()a3H CO3DEBaHHS, NPH KOTOPOK IPOM3OLLIO
NOBpeX/eHHe, NPH BaaxHocTH 16% Takoe 3epHO XpaHHTCS HO
30...49 cyr, npu BraxHocTH 14% — 10 57..87 ey

Tlpn  Temneparype 0°C MoOp03oGOfHOE 3€pHO BAAKHOCTHIO
14...16% coxpaHsiercss Ges yXy[IeHHs KagecTBa B TedeHne 2.4 Mec,
a npy BraxHoctH 19% —or 50 Eo 63 cyT B 3aBHCHMOCTH OT cTe-
TIeHH CNeJOCTH 3€pHA NpH HACTYIJIEHHH 3aMoOposkoB. [lpu mepepa-
GoTke MOpO30COHHOTO 3epHa NINEHHHH NDHMEHSIOT PAA METONOB,
B YACTHOCTH €ro JOGABJIOT K 3€pHYy HOPMAJbHOTO KauecTBa.

CooTHolIeH e TOrO H JPYTOro SepHA YCTAHABAHBAIOT ONBITHBIM
TyTeM B KaXIOM OTAeNbHOM Caydae. Xopoummi pesyibTaT Jaer oT-
60p UIYWIHX 3€peH B 3ePHOOUHCTHTEILHHX OTASAEHHEX MYKOMOJb-
HHX 32BOJOB, MOCKOJILKY UPHMECh HMEHHO TAKOro 3epha OCOGEHHO
3aMeTHO yXyAllaeT KauecTBO MyKH. KauecTso sepra Moposooif-
HOTO H €ro ()HaHOJOro-GHOXMMHUECKHE OCOGEHHOCTH MOXHO YJyd-

<
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4, Xuamvecanfl cocTa3 mUCHENHOTD 3cpEA, % CYXOrD RemICTSE

Hezuesovague | mems | Seaos - { S
ence sepro 100,016,086 78,25 63,07 4,32 2,76 8,10 2,24 2,18
guome;i’ 81,60 12,91 85,23 78,82 3,64 0,16 2,72 0,68 0,48
3apoxsm 3,24 41,80 37,32 — 25,12 2,46 9,74 15,4 6,
‘Ooaouxa c
a/1elpOROBHM
coen 15,48 28,75 57,08 — 4,18 16,20 36,65 7,78 10,51

* Bes aneftposoBore ¢AoK.

5. Cpenanfi XamuuecKufl cocTap 3epHA DEM MW ero 9gactefi, % Cyxoro BemecTna

Yraesons

Hanmenonanue

Llence sepro 100,0 14,03 68,06 2,36 65,7 1,74 2,02 14,13
BSnpgocmepu* 74,8 12,61 75,14 1,88 63,37 1,14 0,42 10,69
Sapoxum 3,1 40,70 42,01 4,41 87,6 10,70 643 0,16

6
Obonowkr ¢ anef-
POHOBHIM CHOEM 22,1 16,00 51,90 3,70 48,20 2,40 7,36 22,34

* Bes a7eBpOROBOTO CAOK.

Kontpoasneie sonpocet, 1. Uto raxoe GEoMOTHTeCKHA 06MeR Bemtecrs? 2. Kax
OnpefieAnIoTcA KaTaGoaR3M B aHaGonAsM? 3, KaKOBM HMCTOYHMER NRMIA H SHEPIHE
JKHBHX OprausMos? 4, Kaxopo crpoenne KMetkR? 5. Kakoe cTpoeHEe RMeeT 3¢pHO
ammenmun? 6. Kakoe cTpoeHHe HMEIOT ceMeRa Go6OBHX KyaAbTyp? 7, Kaxoso
CTPOEHHE CEMSIH MaCAHUHHX?
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2
/_ Puc. 54, Axmuanocts au-
NasH # JHINOKCHTEHASH
t 3epHa MOPo30BoHOH mure-
HBUR:

1 — noBpemaertos  samop3s-
KoM B CTEAWN WmeTenss; 2 —

02830 40 50 X 1028 30 40 50 60 e Nogseprapmeecs AACTEHIO
Lymwu nacee yBemenus amoposKa

»
S
o

AXmubHOCmE ARG,

1 0.00n KOH e f2 sEpna
g3

RmUBROCTIS JUTONCURENISH,

3
S

0 anmibnocmu na 12 epn
8883
SSSES

IS
=,

WHTh Tendosoft o6paGoTko#t — mpH  BaaxHOCTH Ao 16% sepHo
Harpesaior Ao 50 °C, npn Biaxuocts 19% u Brme — o 40°C.

B mocmemsee BpeMst paapab0TaHa  TeXHOJIOIHYECKas CcxeMa
npHeMK# H mociey6opounoll o6paGoTKH  MOpo30GoHHOro 3sepHa
niessns, OcoGeHHOCTE 3TOR CXeMEl 3aKJIOYaeTCA B TOM, UTO 3ep-
HO PAsfleJIAIOT Ha YETHpPEe KATErOpHH KaYecTBa CHTOBHIM CHOCOGOM
B COUETAHHH C CeNapHPOBAHHEM H 3aTeM NPHMEHSIOT ONpeAeeH-
HYIO TOCTe0BaTebHOCT onepanufi mo o6paGoTke 3epHa B 3aBHCH-
MOCTH OT IeJeBOTC HasHaueHHds 3epHa KaX ol Kareropuu. Moposo-
60l{HOEe 3ePHO MIIEHHIE CYNIAT ¢ YUETOM ero BJIaXXHOCTH WPH IOHH-
KeHHBIX AH((hepPeHINPOBAHHEIX pexHMax, pekoMennyembrx BHUH3
[T MIIEHHIH ¢ kpenkofi Knefikosuuofl. Tlocie CyMIKH MpOBOAAT
CHTOBOIl aHAJH3 3epHa I YTOYHEHHS CXEMH €r0 OYHCTKH.

TIpn nocrynsensn 3epHa Moposofoknoro Ha XxneGonmpHeMHOM
NpeANpPHSTHH YCTAHABJMBAIOT CHCTeMaTHIecKoe HaGilofenue 3a
TeMNepaTypofl, BAaXHOCTBIO 3epHa H HAPYXKHOTO BO3AyXa, 3aaXOM
W IBETOM 3€PHA, 3apaAXKEHHOCTBIO ero BPeHTENSMH. B OXHIZHHH
CYIIKH 3ePHO PasMeNaloT B CKJAajaX HJIH Ha Miowajkax, o6opy-
JIOBAHHHX YCTAHOBKAMH AJSl aKTHBHONO BeHTHJHDOBaHHSA 3epHo,
npouleiee 06padoTKy, PasMEINAIOT H XPaHAT OTAGJAbHO 1O KaTe-
TOPHAM XadecTB4 H B Npelenax KakAOH KaTeropHH — pasielbHO
10 BJIAMHOCTH.

TlIpu pabote ¢ Myxoli u3 aepHa Mopo3oGoiiHoro Ha xneGoaaBone
TaKkKe NPHUMEHSIOT CMeIIHBAaHEe MYKH PasHoro Kauectsa. OcHOB-
HEIM MEPONpHATHEM CJYXKHT NOBHINEHHe KHCAOTHOCTH JJIS CHHMKe-
HHS ACKCTPHHHDYIOIEro AefcrBusi o-aMHAasH. Iis 3TOro Tecto
TOTOBAT Ha MHAKHX JPOMCOKaX, A06aBASIOT 1acTb CHEJOTO TecTa,
0CTaB/IeHHOTO OT NpeAbAYIEer0 MPHIOTOBJCHHS, HJIH HA CHEHHAJb-
HEIX MOJIOYHOKHC/IBIX 3aKBaCKaX,

§ 2. 3epHo NPOMOpONEHHOE

B namek ctpane Jo 40Y% samacos sepHa XpaHHTCS NPH MHHY-
COBHX TeMmepatypax. [Ipy STOM €03ZaloTcsl GNarONPHATHEIR €CTECT-
BeHHble YCJIOBHSL AJIsl IMHTeBHOrO XpaHeHHs 3epHa. Ilpu BH3KHX
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TeMIepaTypax B 3epHE PEe3KO 3aMEJIAIOTCS GHOJOrHuecKHe Hpo-
meccH (Mpexjle BCErO HHTEHCHBHOCTh JIHXAHHA), CHHNKaeTcsd H
TOYTH NPHOCTAHABIMBAETCA JKH3HENCATENBHOCTb BpeAuTefiel M
MHKpO(JIOpH, UTO OfecneuuBaeT XOpOHIYIO COXPAHHOCTh SEpHA.
Baxno 3nath, KaK Befer cebs 3epHO, XpaBsumleecs NPH MHHYCOBOH
Temneparype. CeMeHHOe JOCTOMHCTBO CYXOro 3epHa (BCXOXKECTb,
SHeprusl IPOPACTAHNSA, CHMIA POCTA) NPH XpPaHeHHH B NMPOMOPOMKEH-
HOM COCTOSHHH He CHH)KaeTcs. 3epHO NIIEHHIH M PXKH KOHIHLHOH-
Hoi paamuocrs (14..16%), Xpamsmeecs npH TeMmepaType A0
—30 °C, He CHHXAET BCXOXKECTH M SHepTHH NPOPACTaHHS,

Ha sepHo Bnaxmoe M CHpoe MHHYCOBHE TEeMIepaTyph Aefict-
BYIOT TyGUTeIbHO — BCXOMKECTh M SHEPTHA NPOPACTAHHA CHUMKAIOT-
csi. Uem BHUIe BIAXHOCTD # HHXe TEMNEPaTypa XpaHeHHsd, TeM B
Gonbllell CTeMeHH YXYAMAIOTCA CeMeHHMe JOCTOMHCTBA 3epHa.
Hceneposanu ceexeyGpasHyio NIIeHALY BIaXHOCThIO 22,7% ¢ He-
3aKOHUYCHHHIM NOCJHeYGOPOUHHM JO3DEBAKHEM M HANLTH, HTO MPH
TeMneparype xpaHeHus —25°C npomecc A0o3peBaHHA B NIICHHIE
OPOTEKaeT OYeHb MeNJeHHO. TeXHOJIorMueckHe MOCTOHHCTBA MPOMO-
POMEHHOTO 3epHA TaKxKe CHHMKAOTeA. Ocofhle TPYAHOCTH B 3HMHHIA
MepHOA BO3HHKAIOT A MYKOMOJLHEIX 32BOJOB.

MykomosbHBe H X/eOONeKapHble XOCTOMHCTBA 3epHa MITCHHIB
¢ HH3KOK BuamuocTeio {11,5..14,0%) 1npu xXpaHeHWH ero B ycJo-
BUAX MHHYCOBHIX TeMIepaTyp yXyAuwaiorcs. ColepiKaHue CHpof ¥
cyxofl KIeHKOBHHB HeMHOTO CHHXKaeTcsl, KJAeNKOBHHA CTaHOBHTCA
Gosee Kpenkol, rUAPATANHOHHAA CIOCOGHOCTL e NPH 5TOM YMeHb-
maercs (mpn —40°C na 4..7%), coxepXanue BOJOPaCTBOPUMOTO
GeJIKOBOrO a30Ta TaKxke cHumaercs (mpn —40°C ma 9..14%).
Tlpu samopaxupanuu 20 —20°C H HHXKe B KJIeHKOBUHHOM Geike
TPOHCXOAUT WaCTHYHAsi JeHarypauusi. Ilpu mepepaGoTke sepHa,
XPaHUBIIErocs NPH MMHYCOBOH TeMIEpaType, HaOMIONAETCA CHHUNKe-
HYe BBIXOJNOB MYKH BHICOKHX CODTOB H e¢ KauecTa (30JbHOCTb
nopruraercs Ha 0,02 u 0,06%), uTo yXyAmaeT MPOHSBOACTBEHHHE
[OKA3aTeH MYKOMOJBHOTO 3aBOJa H ero peHTaGe’sbHOCTb,

Jlns McnpaBaeHHs TeXHOJIOTHUECKOro JOCTOMHCTBA 3epHA Mie-
HHUB €ro Nepej PasMoJIoM HeoGXOAMMO NPOrpeTh MO TeMOeparypH
ne unxke +15°C. B sToM caydae NpaKTHUECKH NOJHOCTLIO BOCCTA-
HABJHBACTCA €ro TeXHOJOTHUecKoe KauecTo. TOro e pesyabTara
JIOCTHTAKT NPH NOMOLIM THApPOTEpMHUecKOl 06paGoOTKA 3epHA.

§ 3. 3epHo cyxomeiiHoe

HepgocraTouHas ofecneyeHHOCTh CelbCKOXO3AHCTBEHHEIX DPacTe-
HUH BOIOH, COMPOBOKAaeMan OGBYHO BHICOKOA TeMmepaTypol (3a-
cyxa), HJH JeHCTBHe CYXHX BETPOB NPH BBHICOKOH JHEBHOH TeMe-
paType M HH3KOH OTHOCHTeNbHOH BJAXHOCTH BO3fyxa (cyxoseft)
YXYAUMAIOT KAYecTBO 3epHa, CHUMKAIOT YPOXaH H MOIYT MPHBOLHTH
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77. CpaBBHTeAbHaS XAPAKTEPACTAKA 36PHA HOPMAJLHOIQ
M 3aXBAYEHHOIO B €CTECTBEHHMX YCNOBHAX CYXOBEeM

Sepro

Haumerosanue
nopmansnoe | cyxosetinoe

Macca 1000 sepen, 33,8 21,8
Macca 1000 seper, % OF MacCH HOPMaJbHOTO 3ep-
Ha 100 65,7
Benxoswi asor:
Y% cyxoro Bemectsa 2,30 3,31
r Ka 1000 seper 0,89 0,6¢
Bonopacreopumul asor:
T na 1000 sepen 0,11 0,08
% OT KOJHMUecTBAa B HOPMAJBLHOM 3ephe 100 72,7
Cuipas xaefixoBnna:
% cyxoro BelllecTBa 29,8 47,0
Rl 1000 seper 10,1 10,2
AeCTBO KeKOBHHB
Cyxan xneitxoBnHa: I rpyaxa
% cyxoro BelilecTBa 9,5 14,8
r ra 1000 seper 3,21 3,23
AMRA0/RTHYCCKES AKTHBHOCTD, MI MaAbTO3H Ha 10T
MYRE 362,3 293,6

K nojHo#l rubean nocesos. HamGosiee wacrto 570 Habaopaercs B
OXHHX M 10ro-BocTounnx pafionax CCCP. CyuiecTBeHHOE BIHAHHE
H& POCT H PAa3BHTHE 3JaKOBOTO PACTeHHs, YPOXKAHHOCTb M Kauect-
BO 3epHA NIPH CYXOBee OKA3HBAIOT YPOBeHb ArPOTEXHHKH, HPOAOJ-
JKUTEJIBHOCTb BO3ACHCTBHS 3KCTPEMaJbHHX YCAOBHH, yCTOHYHBOCTB
copra.

OnHoAHeBHNE, HHTEHCHBHMIE CYXOBEM B GOJLLINECTBE CAydaeB
NOBPEXKAAIOT JHLIL BETTATHBHYIO MAcCCy, YTO MOYTH He CKa3hBa-
eTes Ha KauecTse 3epHa. [IpogoJxurensHEA cyxosefl (4.5 cyr)
BeJleT K 3HAYNTELHOMY ero MoBpeXieHHIO. [IpH meficTBHHM 3acyxh
WM CyXoBes B MEPHOX (HOPMHUPOBAHHA KOJMOCA, UBETCHHS WJM B Ca-
MOM Haualle HAJHBa 3€PHO MOXKeT COBCeM He 06pas3oBaThed. 3epHO
TUIeHNIE, 3aXBaYeHHOe CYXOBeeM B NEDHOR paHHel MOJIOUHOR che-
JIOCTH ¥ NO3JIHEE, CTAHOBHTCH GOJee HIM MeHee MM YeM paRb-
1le 3epHO 3aXBAYCHO CYXOBEEM, TEM CHIIbHEE YMEHBINACTCH ero
Macca.

B 3aBHCHMOCTH OT CTelleHH 3PEJOCTH 3¢pHA B MOMEHT 3aXBaTa
CyXOBeeM CKOPOCTb AaJIbHeIIEro MOCTYIJIEHHs B HEro MHTATeJbHHX
BemecTs cHuxkaerca fo 40..60%. Moz BausHHeM CyxOBesl 3HAUH-
TeNbHO YBENHUHBAETCH CTEKIOBHAHOCTL 3e¢pHa mnewunu, Tak,
B KOHTpoJIbHOM npoGe npu Macce 1000 3epeH, paBHoit 32,3 T, cTex-
JIOBHAHOCTE cocTaBasza 47,5%; B aepHe, NOABepraBiieMes AeficT-
BHIO ONKITHOTO CyXOBesi B TeueHne b cyr, Macca 1000 zepeH yMeHb-
maaack %o 25,8 T, a CTEKNOBHAHOCTH Bospocia xo 100%. HelicTeue
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CyxoBesl 3aKJIOYAETCH B OCHOBHOM B YCKODEHAH CO3DEBAHHS 3epHa.
KauecTBo cyxoBeitHOro 3epHa NpHBeLeHO B Tabauue 77.

OcHoBHASL OCOGEHHOCTh PACTeHHH, NOZBEPraBIHHXCA CYXOBEIO, B
TOM, UTO MHOTHEe Ba*KHHE @EPMGHTH a30THOTO, YIVIEBOAHOTO H q)oc-
dopHoro o6MeHa HHTHOMPYIOTCA, YTO B KOHEYHOM CUeTe BeAeT K
LIYIJIOCTH H HeMOJHOIkeHHON GeNKoBoCTH 3epHa. IIpUTOK yraeBoAoB
B 3€PHO 3aTPYLHEH: BEICOKAd TeMIepaTypa TOPMO3IHT (OTOCHHTE3
H MOMET NPHUBECTH K [HAPOJIH3Y nmoaucaxapuios sepHa. CyxopefiHoe
3epHO Goraue HOPMAaJBHOIrO GENKOBHIM 430TOM H KefiKOBHHOH R
COOTBETCTBEHHO GefHee PACTBOPHMBIMH COeAHHEHHAMH asoTa (amn—
HOKHCJOTaMH # 2p.). HeRocTaTouHHfi NPHTOK YIJEBOAOB B 3€PHO
MOXET NPHEBECTH K YMCHBIICHHIO CONEPIKAHNA B HeM XHpa MO cpas-
HEHHIO ¢ 3ePHOM HOpMAaJbHHM.

W3 cyxOBefHOTO 3epHA MOMHO NOJYYHTh XJMe6 YAOBJIETBOPHTRNb-
HOTO KadyectBa, YIep§ OT CyxoBesl 3aK/KYaeTCA B Pe3KoM CHHXKe-
HUM ypoXasda H YMeHblUGHHH BHXQJAa MYKH H KPYIH, OOCKOJbKY
OTHOCHTEJIbHAS BeJIHYMHA €ro nepnc})epnﬁﬂux CJIOEB #, cAefoBaTeNlb-
Ho, oTpyGeit GoJblile, a KOJA MYYHHCTOTO SAPA MEHDIUE, YeM B HOP-

MaJbHO BHINOJHEGHHOM 3epHe, H3-3a HeGOJBIUMX DPa3SMepOB 3ep=
HOBKH,

§ 4. Crexanme [ucTeKaHwe) 3epHa

Hepeaxo HaGmofaercs, YTO BO BpPeMsS CO3peBaHHs M yGOPKH
3epHO GHICTPO M CHJIBHO «XyAeeT» CTAHOBHTCS LIYNAWM, Ha HEM
TNOABJAKTCA MYUHHCTHE NATHA, HHOTXA p03OBaTHl7I HaJeT, a TaKkxXe
'-IEpHHI;'I 3apoABIHL. 310 sBIeHHE B PasJIHYHHX MecTaxX Ha3hBaeTca
NO-pa3HOMY: POCa MeNOBKa, MeABSHAA Poca, rpubHAas YepHb, YepHAA
nyieceHs, SePHOTOYEUHAS GOJE3Hb KONOCHEB H 3epHA INUICHMIEH H
PXKH, NafichHe HATYPH, CTeKaHHe ¥ T. A. B pesysnraTe sToro ssJe-
HAA ypo)Kaﬂ 3aMeTHO CHHXaercsi, 3Heprus npopacTaHHs H BCXO-
2KecTb yMeHbIIAKTCHd, TeXHOJIOTHMYECKHe KadecTBa YXYMIIAIOTCH.

B mpuBefleHHHX HA3BAHHAX OTpaXeHO pasHooGpasue NpHUHH,
BHISHEAIOMUX 5T0 3a00/epanHe (OHOXHMHUYECKHE IPOHECCH, MpoHC-
XOAANHE B PaCTEHHH H 3epHE, PasBUTHE MHKPOOPTARH3MOB H AD.}.
Crekanie 3epHa BO BPEMs ero cospeBaHHs B HeuepHoseMHOH 30HE
NOHHKAET HAMOJOTH 03uMO¥ mumeHAnw Ha 20% u Goyee. [Hoxpe-
BaH#e Ha PAHHHX CTARUAX CO3PEBAHUS 3J1AaKOBOTO pacTeHNA 3HAYH-
TeJbHO CHHIKACT HAKOIJIEHHe CYXOTO BElleCTBA B 3epHE, MPHBOXAT
K CylleCTBEeHHOMY HeZoGopy sepHa. Ha Gosee mospmux cralusx
cO3peBaHNs pacTeHHs caalee peardpyioT Ha AeHcTBHE NOXAA, Ypo-
aH CHHXKaeTCs He3HAUNTENBHO,

Joxneranue, 0co6eHHO Ha paBHHX (asax cospeBaHmsl, De3KO

H3MEHSeT TeueHHe q)HSHOJlOI‘HQCCKPlX mpoleccoB H Xﬂ“ﬂ‘lecl(ﬂﬂ Co-
cras 3epHa (ra6n. 78).
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78. HameHeHHe XAMHYECKOTO COCTABA 3¢pHA AuMens Buuep
PN NOWACBAHRH B PASHHE NEPROALR

Comepxante yrae-

Copepxanue asora, 30108, % 6YAO-

% cyxoro selltectsa | OTHOUeHie
Quuouenu To semecrsa
Hastnenosause asora K 96-
Gemco- [pactso-| mexy asory [monoca:|nacaxa-| spax-
josmsn "5 ['omscan xapnist | pumst | wan

Mosounas  cnesocts
Kourpons no moxjie-

BamnA 2,52 2,09 0,43 0,83 1,36 17,43 40,04
Ioxcpenanue Beex wac-
Tefl pacremnit 3,26 2,59 0,67 0,79 2,69 12,78 41,39
Konrpoas nocae ROX-
JeBaHus 2,69 2,16 0,50 0,82 3,12 15,74 45,54

Bockosas cneaocte
Korrposas 2o AOMXAe-

BaHHH 2,8¢ 2,39 0,45 0,84 0,91 8,44 46,38
Doxaeanue Beex uac-
Tefi pacTenma 3,04 2,4 0,59 0,81 0 0 46,33
Kourpoas mocae zox-
AeBaHH 2,88 2,44 0,45 0,84 0,91 2,22 46,68

Hoanas cnerocro (xoneansd ypomad)

Hosmpesanre Beex wac-
Tell pacremufi B ¢ase
MONOUHOA CHEIOCTH 3,8 2,68 0,73 0,78 0 9,85 4,78

Ilompenanne Beex ac-
Tel pacTeHufl B (aze

BOCKOBOR CrenocTn 3,03 2,35 0,68 0,77 0 0 47,71
Kourpoan Beex  Ba-
PHAHTOB 2,89 2,32 0,58 0,79 0 0 49,46

B 3/71aK0BOM DaCTEHHH YMEHbIIAeTCH NPHTOK ACCHMHJATOB K 3ep-
-Hy -~ ROAeBON BOJOK H3 SHAOCIHEPMa BEIMBIBAIOTCS PACTBOPHMEIE
yIeBOJH, OGPA3yioOlHecs NpH THAPOJHSEe H3 paHee HAKOMJIEHHOIO
KpaxMaja, yCHJIHBAETCA PACXOJ HAKOIJICHHWX BENIECTB Ha JWXa-
HHe, Bo BpeMs 3aTAXHHX AOXIeA PacTpauHBaIOTCA HE TONBKO
YIACBOAL, HO H a30THCTHE, a TaxKe MHHepaJbHHe BEIIECTBA.
* TaguM 06pasoM, feficTBHE 3aTsKHHIX ROXKAeH HAPALY C yMeHb-
IHeHHeM CYXOro BelIecTBa HapymiaeT oGMeH BelIeCTB B NOCIEAyIo-
mell dpase pasBHTHS 3epHA. B yCHOBHAX BIAXHOH MOrofbl, CHABHHX
BOJXTO He CHAfaioLIHX POC H TyMAaHOB BO BPEMA CO3DEBaHHs 3epHA
% BO BpeMs JKaTBH MEXHH3M HCTeKaHHs 3epHa emle GoJbllle yc-
JIOXKHSIETCS. BHSBIEHO, YTO B 9TOT NepUOJ HCTeKaHHe 3epHA NpoTe-
Kaer B BHAe CBOeoGpasHOro AByxdasHOTO 3a60JieBanNus.

B nepBofl, HeMH(EKUHOHHOH, (hase YBIaXKHEHHS 3epHA, OCOGeH-
HO NpH NOBHIIEHHOH TeMNlepaType Bo Bpems (a3 MomouHo#, BOC-
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KOBOH, a TaKie IONHOR CIEJOCTH 3€PHA Ha KOPHIO, B Baakax H
[p# BHCOKOR BJIAXKHOCTH CeMsH pe3ko BoapacTaer (B 2,5 pasa)
aKTHBHOCTb THEPONATHICCKUX (ePMERTOB, INaBHHM 0GpasoM aMH-
na3. QEHOBPEMEHHO NPOTEONHTHIECKHe (EPMEHTH pPACIIeNII0T
GeJIKE ¥ NepeBOAAT HX B HH3KOMOJEKYJAAPHEE a30THCThIe BEllecTBa,
Haxonuienue BOJOPacTBOPHMHX BENIECTB MOBHLINIAET OCMOTHYECKOE
JAaBJICHHE B KJIETKAX, UTO YCHJIHBAaeT NPHUTOK B HMX BOAH C BJAX-
HO¥ TMOBEPXHOCTH 3€pHA, B Pe3yJIbTaTe YEro M3 3ePHA BHILMFIOTCH
caxapa H a30THCTHie BEIIECTBA H OHO OGEHACTCA NHTATeJbHHMH
BelllecTBaMH. PaCTBOPH OPraHMYecKHX BeIIeCTB CMAYHBAIOT NOBEPX-
HOCTh 3epHa, & TAKXKe ILVIEHKH H CTepXeHb Kojoca. IIpn HETeHCUB-
HOM Da3BHTHH Npouecca KOJOC Ha BKYC CTAaHOBMTCH CJIafIKOBATHM
(poca MenoBKa, MeABAHASA poca).

OnHOBpEMeHHO B 3epHe 3HAUHTENBHO YCHIMBACTCH JBIXAHHE.
CHuTesnpyeMasi NpH AWXaHMM BOKAa JOTOJNHHUTENLHO YBJAXHFET
3epHO, 4TO elle GoJee YCHIMBAET THAPOJTHTHYECKHE H OKHCIHTENb-
HHe mpoueccH. Hapacranse npomeccos B Heundexunonnofl dase
cnocofno 3a 1.3 cyT mpHBecTH K SOJBUINM MOTEPAM MAcCH, CHH-
KeHHIO ypoXasd, YXyMEHHIO er0 INOCeBHHIX, TEXHOJOTHYECKHX
KOPMOBEIX KaUecTB.

Jrs BTOpoft, nadexunorHok Gasn GosesHH XapaKTepHO 3acele-
HHE KOJIOCHEB M 3epHa MHKpoGHON dopoili — rpubamu. Ilpu passu-
THM TpUGOB HA PACTEHUAX NOABIAIOTCS YEpHEIE TOUKH HIH AATHA
pasauuHok GOPMH H pa3MepoB, NPH IYyOOKO 3aUleAleM Npouec-
ce — CILIOUIHOM YepHBH, peXe po3opaTo-Gesblii HAJeT mJeceHn Ha
3epHe K Ha IJeHKaxX kodoca. [puGH, pa3pacrasich, GHCTPO BHEAPS-
10TCsl H BO BHYTpeHHHe TKaHH 3epHA. PaHblle CYMTaJH, 9TO JUIs
rpuGHOf YepHH HJIM YEPHOH IJIECeHH AOCTATOYHO BEICOKOH BJIAXHO-
CT¥ ¥ GJIaTONPHATHON AJIs Pa3BUTHA IprGOB TeMmnepaTyph. Temepn
CTAHOBHUTCH OYEBHIHA HEOOXOZMMOCTb MISI Pa3BUTHA TPHGOB nUTa-
TeNbHON cpeak — NPOAYKTOB OCaXapPHBAHHA KPAXMasaa H FMAPOIH3a
Ge/KOB B NEpBYIO, HeMH(DEKNHOHHYI0 a3y HCTeXaHus 3epHa.

CyILiecTBEHHOE 3HAYCHHe HMEIOT TaKKe MNPOAYKTH MH3HeNed-
TebHOCTH CaAMHX PA3BHBAIONIMXCA HAa 3epHE IPHGOB, NPEexfe BCero
THAPOJIHTHUECKHE ‘M APYTHe (DEPMEHTH, YCHAMBAIOIME PAcmaz ero
YI/IeBOZOB, GeaKOB, JHNHAOE B APYruxX Bemiects. [lpeacrapsienus
O CYLIHOCTH CTEKAHHS NO3BOJSIOT Jyullle NMOHATh Takie SBJIEHHS,
KaK 9epHHl 3apOAMII NUIEHUIbl, GaKTepHalbHEH MeJaHo3 (mouep-
HeHWe sJpa Npoca), a TaxXe HAKONJCHHE DA3JHIHHX TOKCHHOB B
3epHe H NPOAYKTAX €ro nepepaGoTkH.

K uscy NpaKTYYecKHX Mep A 3alMTHl YPOXKAs OT CTeKAaHHs
3epHA OTHOCSTCS NpOBeleHHe YBOPKH M nocaeyGopounoil o6paboT-
K ypoxas B CKaThe CPOKH, MaKCHMAaJbHOE COKpAleHHEe Pa3pHBa
MeX1y XaTBOR U 0GMOJOTOM BaJKOB NPH pasiexnnoft yOopxe,
NPaBUIbHEI BHIGOP NPH OPOUICHHH TOCHEHEr0 NOXKAEBAHHUS Mepex
HaMMBOM 3epHA. BaHoe 3HaYeHHe MMEIOT: ONTHMH3ALHS peXuMa
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MHHepﬂlleOl'O NHTAHUS 3JIaKOBOTO PacTeHusl, NOCKQIBKY B YCJIO-
BHAX OPOLICHAA ofecrneyeHHOCTh A30THHMH yl.lOﬁpeHﬂSlMﬂ H MHKpPO-
ajeMeHTaMH (MapraHel) CHHMXAeT CTeKAHHe 3epHa; NpHMeHeHHe
Xiopxonunxaopuaa (mperiapata TYP) M RpYrMX peTapAaHTOB;
CeJICKIHS 3ePHOBHX KY/BTYP Ha YCTOAUHBOCTR K CTEKAHHIO H TPHOG-
HOMl YepHH TlCHMRH.

§ 5. 3epHo nowenresuice

Iloxentenne sepua Hamfodee xapakTepHo Ais puca. Ilpumech
TOKEATEBIIHX 3epeH B Kpyme NOPTHT BHEIMHME BHX TOTOBON Mpo-
AYKUHMH, PHAAET KpyIte HENPHATHEIA BKYC, Samax M YxyAlaeT Ky-
JHRApHHe cBofictBa. [IpH cofilepkaHuH B napTHH puca ot 0,5 no 2%
MOXENTEBIIHX 3ePeH HeBO3MOMKHA BHPaGOTK2 KPYNE BHCUIEr0 cOp-
ra. TIps comepxaBuy NOXeATeBMNX seped GoJee 5% HeBO3MOMKHO
HONYYHTb KPYNy Aaxe BTOPOro copra. IIo pasMepaM XKelTe 3epHa
MeHbllle HOpMAJIBHHX (MO AJHHEe K wHpHHe Ha 2,0..2,5%).

Tponecc moxenTeRHs 3epHA PHCA HAYHHAETCH B KOMX03aX H
€OBX032X, OCODEHHO KOTAA BaJIOK JIEXHT Ha MOKDOH MouBe WM
CMauMBaeTes H YIJIOTHseTes ocafkaMu. TIpH AIHTeJIbHOM XpaHEHHH
Ha x1e6ONpHeMHEIX NpPeANpHATHAX MHTEHCHBHOCTB OKDACKH BO3pAac-
Taer. 'mGentb 3apofiHina Takke CNOCOGCTBYET MOXETEHHIO.

Yenosusi, GraronpuATHEE NS MOXENTEHHs, — 5TO NOBbIIeHHKE
BIIAXHOCTh 3epHa puca (Gonee 20%) u Temmeparypa (30°C u BH-
uie). B pesyinTaTe HaKOMJEHHS NPOAYKTOB pacnafia GeJKOB H
YTieBOJOR MPOHCXOANT PEAKIHs MeJaHOHTHEOOGPa3oBaHUA, uTO U
NPHBOAMT K NOXKEJTEHHIO 3epHa puca. HaGmonaeMoe mpH THAPO-
TepMHuYeckOil 06paboTKe 3epHa pHCa IPH MOMYYeHHH H3 HEro Kpymne
HeXxenaTelbHOe NOTEMHEHHE f/pa — TaKiKe De3YALTaT MelaHOMAH-
HOOGpa3oBaHusA. Pai aBTOPOB CUHTAMT, UTO KENTYIO OKPacKy o060-
JIOUEK BHSHBAIOT COSRMHEHH: NOJIH(EHONbHOTrO Xapakrepa. B xea-
THX 3€PHOBKaX NOJH(EHONH MoA Bo3fielicTHeM depmeHTa MOHO-
deHon-MoHOOKcHTeHasH  (O-AN(EHONOKCHAA3H) TNpPeBpanlaloTcs B
0-XHHOHH, KOTODHE, B CBOIO OYepeab, MOTYT ZaBaTh TeMHOOKpalleH-
Hue coeguHenus. HauGosee BHTEHCHBHO OKpalleHbl MJIOJXOBAs #
CeMeHHAasA 0GOIOUKH.

BRLICKa3aHO NPELNOJIOXKeHHe, 9TO NOABUBIIMeCH B pHce CBOGOA-
HHE HeHaCHIIICHHHE JXKUPHBE KHCJOTH aicopGUPYIOTCS Ha MOBepX-
HOCTH KPaXMA/MbHHX 3€DeH M, OKHCJAACH KHCJIOPOAOM BO3NyXa,
06pa3yioT NPOAYKTH XeaToro msera. HexoTophie aBTOPH CHHTAIOT,
YTO MPHUMHA 06Pa3oBaHHs KeNTOK OKPacKH 3epHa pHca — MHUKpO-
OpraHH3MH — [JIaBHHEM 06pa3oM TpHOH H B OTIGIBHHX CAydadx
GakrepHH. PasBuBadck Ha SepHe, MIKPOOPTaHH3ME  BEINEASIIOT
OKpallieHHbe MeJaHHHH. ONyGJHKOBAHH CBEACHUS O TOM, UTO HEKO-
Topre mTaMMu rpu6os Penicillium u Aspergillus, BusuBaoue
TOXKelTeHHe 3epHA PHCd, BHAEMSIOT TOKCHYHEE BELECTBA.

262




image263.png
OJHAKO He TOJBbKO NOXKenTeBLulE, BO H Gednf pHC, 3apaXKeH-
®Hfi HeKOTOpHMH wrTamMmamu Penicillium s Aspergillus, Takxke
ToKcuueH. [lopameHHH NJeceHIME PHC MO BHEIUHEMY BHAY Hano-
MuHaeT 3epHO nocte TepMuueckoh obpaborku. Ilpa MukpoGzOJO-
THYeCKOM aHa/IH3e PasHHIE B MHXpOQJOpe G/oro # XKeaToro puca
#e BEABJeRo. [ToABOAS HTOT SKCTEPHMEHTANDHEIM H JHTEPATYPHEM
JAHHHM, MOXHO CAeJaTh BHEBOA O TOM, YTO OCHOBHAA NpPHUMHA
TOMKENTEHHS PHCA — PEAKLHs MelaHOHAHHOOGpa3oBaHUd. MHKpo-
OpraHN3MH YCHJIHBAIOT MeJaHOHAHHOOOPA30BaHNHeE, NOCKOMBKY, Pas-
BHBAsCh, MPOAYWHPYIOT AKTHBHEE (EPMEHTH H, CleJOBaTelbHO,
YCKOPSIOT pactiafl OpraHHYECKHX BEUIECTB H 06pasoBaHHe CBOGOR-
HEIX aMUHOKHCJIOT ¥ BOCCTAHABJUBAIOUIUX CAXAaPOB — KOMIIOHEHTOB,
#3 KOTOPHIX 00pasyloTesi MeJIaHOHIUHEL

ToKCHUHEIE BellecTBa, OGHADYXHBAeMble B NOXeATEBLIEM DHCE,
TO-BHAMMOMY, NPEACTABJAIOT COGOH MeTaGOJHTH TpHUGHOH (JopEL

Oco6eHHOCTH XHMUYECKOTO COCTARa MOMEJTEBNIero 3epHa mped-
<CTaBJieHH B Tabauue 79.

Tlo XHMHYECKOMy COCTAaBY MOMKeJTeBIIHe 3epHA PHCA 3HAUHTENb-
HO OT/IHYAIOTCA OT HopMajbHHX, CoJepxalHe Caxaposh B HHX B
10 pas MeHbnre, a rJIIOKO3H M GPYKTOSH BHIe B 2.3 pasa. Koau-
YeCTBO TVIIOKO3B YBEIHYMBARTCH He TOJBKO B Pe3ynbTaTe pacmaja
Caxaposwl, HO U B pe3yJbTate IHAPOAN3A KPAXMAna,

3aMeTHO H3MeHeHHe KOJHUeCTBA OpraHMueckoro docdopa:
B KENTOM 3epHe PHCA OHO yMeHbiIHJIoch Ha 30%, a MBHEDaJbHOTO
ONHOBPEMEHHO BO3pOcio mouTH B 5 pas. ComepxanHe GenkoB B
KeJTOM 3epHe DHCA yMeHbIIaeTcsl NpH ORHOBPEMEHHOM BO3pacTa-
HHH HeGeJKOBOTO 230Ta. Pacmaj GelKoB CONpOBOXKJIaeTcs 08paso-
BaHHEM HH3KOMOJIEKYJISPHEX a30THCTHX COCAMHEHHH (aMHHOKHCIOT,
aMHJIOB).

CoctraB Ge/KoB, 0COGeHHO TIJNOGYJAWHOB M NPOJAMHHOB, TaKxe
BHAYUTEJLHO M3MEHHJACA. [VI06YyIHHOB B XeJTOM 3epHe B MATH C
JIMOIEMM Pa3 Goablle, a MPOJAMHHOB, HAO6OPOT, B ABA Pa3a MeHb-
e, yeM B GeaoMm.

C rosiBIeHHEM XKeJITOA OKPACKH KOJHYECTBO CBOGOJHHX aMHHO-
KHCAOT BospacTaeT. HanGosee HHTEHCHBHO HRKAIJIHBAIOTCA JIM3HH,
APTHHHH H IJIHIUH, COREPXAHHE MX YBEJHIHAOCH (COOTBETCTBEHHO)
B 11; 6,4 u 5,3 pasa no cpaBHeHHIO ¢ GeJHM 3epHOM puca. JluacTa-
THYECKAS AKTHBHOCTh BO3POCIA N0 CPABHEHHIO C HEMOMKENTEBLIHM
3epHoM puca oT 125,5 no 204,2 mr mansToss ma 10 r cyxoro se-
1mecTea.

HHTeHCUBHOCTb NBIXAHUA XKeNTHIX 3epeH PHCA BBIlle IO CPaBHE-
HHI0 C HODMaJbHEIMH 3eDHAMH, H BMeCTe C TeM €ro XapakTep y
TOTO M APYTOro 3epHAa HEOJMHAKOB, YTO HAIJIO OTPAXEHHE B Be-
JAHUAHe AHXaTenHOro koadduumenta (puc. 55). 3epHa puca ¢
PO30BOA MIH KODHYHEBOH OKPacKol Nocie yNaJeHHs LBEeTKOBHX
ofosouex, 0coGeHHO U3 TapTHH 3epHa pHca AsepGafimkanckoi CCP,
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79. Xumauecknit cocran mexymenoro puca ¢ Gexofl, mearol
B KOpMMHeBOH okpacxoft :

Pac
mariecine coenumenns Genun meneutt | wopunnesnn
Yraesonn:
oraposa, T/t 666,30 53,90 4,30
dpyxtoaa, yir 65,30 167,60 180,40
roKosa, YT 91,60 163,40 312,10
awnncsa, % 22,70 24.60 26,60
amuonextay, % 77,30 75,40 73,40
FKap, mrr 3260 29.30 24,40
Kucrornoe wmcmo, mr KOH wa | r
KEpa 12,90 34,30 52,10
Bocop, Mr/r:
obmuft 2,73 2,85 3,15
HYKAONDOTEHA0B 0,48 0,41 —
ocharuzon 0,13 0,12 —_
pacTsopEMEA:
opranmecKult 3,20 2,29 -
Mepa TR 0,13 0,65 -
Asor, mr/r:
0GRk 13,04 13,17 13,80
GenKosuit 8,52 7,2t 6,98
HeGerronkf 4,15 5,38 6,24
Beaxosrie parxuun, Mr #a I r:
BONOPACTBOPEMASR 0,10 0,11 0,12
CONePACTBOPHMAS 0,19 1,09 0,87
COEPTOPACTBOPHMAR 0,48 0,22 0,27
WeN0TePACTBOPHMAR 6,75 5,79 5,72
Hebenxopue dpakurn, Mr ua 1 r:
BOZOPACTBOPHMAS 1,06 1,07 1,81
HEPACTBOPHMHSA OCTaTOK 3,09 4,31 4,43

OTHOCATCH K PA3HOBHAHOCTH PHCAa KpacHosepHux (opM. [IpuMecs
HX 3aCOPSeT NOCEBH CeNeKUHOHHEIX (OpM M YXYANaeT TOBAapHHE
# TeXHONOrHYeCKHe CEONicTRa 3epHa puca.

Moxenrenne MoXer BOSHHKHYTh H PasBHBATbCSL NPH XpaHeHHH
sepua puca. [IpH noxenTendu sepHa pHca COfiepxKaHie PasTHIHEX
$OpM CBA3AHHBIX JHIHAOB OCTZeTCA MPHMEPHO ONMHAKOBEIM (iep-
Bag uuppa — Geabifi puc, BTOpas — MoxeaTeslnfi, % cyxoro Be-
mecrsa): cBoGopune 2,63; 2,72; ceasannne 0,26; 0,20; npodHOCEA-
sannpe 0,16; 0,14, CyMmapHoe cozepaHHe NPOAYKTOB OKHCJCHHA
JUIANOB B NOXEJTEBIleM 3epHe pHca cocrapuio 4,78% mnporus
1,82% B Gesom sepHe puca.

Vismenenne (UIVKO-XHMHUECKHX NOKasaTeldell mMOXKeATERUIEro
3epHAa pHCA CKa3HBAETCH HA €r0 TeXHOJOIMYecKHX (KpymIHHX)
AOCTOMHCTBaX. B napT#u KpynH, HOJyYeHHOA H3 SepHA pHca € NOBH-
IIEHHHIM COAEDIKAHHEM NMOMEeNTEBUIHX 3epeH (¢ GoJee HHTEHCHBHOH
OKpacKolf, 4eM B HayaJhHOR CTafgHM NOXKeJTEHHS), XKeATHX AAep
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Puc. 55, IHTEHCHBHOCTD IMXAWHs HOXEITEBNIEro 3ePHa DPH Xpa-
MeHHH pHca: N

ES  — ewrencusqoers amxenns;

— Rauxazensust Kosbn-

et

Goapire, ueM B 3epHE PHCA IXeIOM M puce ApobrenoM, Ha 1,0..1,5%.
TpoBenenye MepPONPHSTHI, NPELOTBPAIIAIOMAX NOXKEJITEHHE 3ep-
Ha puca, HeOGXOAMMO HAUKHATH B PHCOceloniux xossficrsax. K Ham
OTHOCATC: BHCYLIMBAaHME NOYBH Ha UeKaX, YKJaZHBaHHe BaJKOB
npu Koch6e Ha BHCOKYIO CTEpHIO, 06paboTka NMOCEBOB AeCHKaHTaMd,
03BOAIOINAs NPHMeHATh ORAHOPA3HYI0 yOOPKY, CymIka 3epHa puca
pasaHYBEIMH CMOcoGaMu ¥ T. A. PajukanbHoe CPeACTBO NPeAOTBpa-
LieHUs NOXeNTeHHs 3epHa pHCA Ha XJeOONPHeMHEIX NPeANpPHs-
THSAX — [OJHOE HCKJIOUeHHE CAMOCOTPERAHNsA, CRBOeBPEMeHHas U BHI-
COKOKaueCTBEHHAs CYIIKaA, COGMIOCHHE PeIKUMOB XPaHEHHH, B YaCcT-
HOCTH TpaBH/bHOE NPHMEHEHHE BEHTHJHPOBAHAA U OXNAXKACHHS.

§ 6. 3epno, NOBPEKACHHOR KNOMOM-HEPenatKoN

BpeauTe/H SepHA COCTARIIOT GOMBIIYIO IPYNNY KJONOB ceMeki-
CTBa DIMTHHKOB, OTHOCSIRMXCS K DasHHM DOLaM ¥ BHAAM H Ha3H-
BaeMHX XIeGHBIMH KjiONaMu. HaunGoJee pacupOCTpAHEHHEH M
BpenHH Kronm-—— BpeHas uepenamka (Eurygaster integriceps
Put.). B 10XHHX paiOHAX Ha NOCEBAX 3ePHOBHX Hapsmy C BpeXHOf
qepenaluKofi BCTpedaloTes ApYrHe BHAH KJOIOB: aBCTpHACKas de-
penamka (Eurygaster austriaca Schr.), maspexuit xnom (Eury-
gaster maura L) u Ap. TN KIONH OTJHYAIOTCA OT BPelHOH Hepe-
NAlKH TeM, YTO OHM HMEWT B PA3HUHEIX PafioHaX OTHOCHTENLHO
HEBHCOKYIO, HO NOCTOSHHYIO UHCAEHHOCTb. BCHHIICK MacCOBOTO
Pa3MHOMKEHHs, XapaKTepHHX AN BPEXHONM 4YepeNallky, OHH He
LaoT. B BoCTOUHHX pafioHax 3aMeTHHe NOBPEX/eHHS NOCeBaM
OIMeHARE A pXKH HAHOCAT HECKOJBKO BHJOR OCTPOIOJIOBHX KJOLOB

18755 268




image23.png
2 rnapa

BENIKOBBIE BELECTBA

§:1. Obiman npnmépucrm Genkos

Beags, wis NpOTesHR (rped. protos — Nepsulfl, IVIaBHENL), —
BHICOKOMOJIEKY/ISIPHEE OPTaHHYECKHE BEUIECTBA CO CTPOTO ONpene-
JIEHHBIM 97I¢MGHTADHHM COCTABOM, PACIafaioliHecsk OPH THAPONHSE
Ao amuHokuciaor. OHu comepxar (%): yraepoza— 51...53; kacno-
poxa —21,7...23,0; asora—16,8...184; Bomopona—6,9; cepe—
0,7...1,3.

Beakr — saxcHeRllHe BelNecTBa, BXOJsIINE B COCTAB JKHBOMK
KJeTKH. B pacTennsix GeMKOBHe BEIIECTBA COXEPKATCS B MEHpLIEM
KOAHYECTBE, YeM YIMEBOAH, HO B NOCTPOGHHH XHBOH MATePHH B
B OCYINECTBJGHHH WPONECCOB XH3HEACATENLHOCTH OHH HIPaioT
TJIaBeHCTBYIOMYIO pouib, ITOUTH Bce peaxiWs B OPraHH3Me NpOHC-
XOZAT ¢ yyacTeM Genkos. Be/K# 06.azaloT MHOTHME CBONCTBaMH,
KOTOPHE OTCYTCTBYIOT ¥ APYFHX OPraHHYeCKHX COeIMHeHHH. DT
ocobble CBOfCTBA  BHpaXkalwTCAd B GECKOHEYHOM Pas3HOOBpASHE
CTPYKTYPH G€IKOB B HX (H3HUECKHX H XHMHYECKHX NpeBpaluenui.

PagsHOOOpasHH B BaXHH (yHKIuE GenkoB. Benkn ofpasyior
OCHOBY HPOTONIA3MHl JIOGOH KHBOH KMETKH, BMEeCTe € JHIHAAMH
CO3A2I0T CTPYKTYDPY BCeX KJIETOYHHX MeMOpaH W opranemn. Ceme-
Ha GOJIBLIHHCTBA PacTeHuit 06PasyIoT 3aNacHEe OTAOXeHHs GeaKos.,
Bee depmentH siBasiorcss Oenxamu. CofepXanwe Gelx0os H  HX
KaueCTBO OMPeJeJslOT TeXHOJOTHYeCKOe JOCTOHHCTBO 3epHa, W
npexje Beero xaeSonekapHoe H Makaponnoe. Koduuecrso Genkos
¥ BX aMHHOKHCAOTHHA COCTAB MMEIOT BaXKHelllee 3HAueHHe A%
6HOMOrHUECKO, MHUIERON U KOPMOBOH IGKHOCTH JIOGOF0 MPOAYKTA.

Be/KH TPEACTABMSIOT cO60H BaxHeflHe COCTABHBIE UZITH NH-
JIE YeJOBeKa M KOPMOB CeMhCKOXO3SNCTBEHHHX MHBOTHEX. Bea-
KH— BaXHeArnli Qakrop GHONOrHUECKOH ¥ NHIEBOR eHHOCTH
xneba, KpYNE, MakapoHHBIX usfennf. OT cogepxanus GeJxoB B
HX KauecTBa B KOPMax 3aBHCHT TNPOAYKTHBHOCTh Ce/bEKOXO37i-
CTBEHHHX KHBOTHHX. HauGosee xapakTepHmii moxasatens Ged-
KOB — MpOLEHTHOE COJepXKaHHe a30Ta, HAUpHMep B OesKe SepH&
nmenann 17,54%. Ilo conepkKaHMIO 230Ta BHIUHCASIOT COACPIKAHHE
Gerka B NPOAYKTaX NHTAHUA H KOPMaX, HCHONL3YA K03(HOHEHT
mepecuera (mis mweHwns 100/17,64=57). Hafinennoe xoamuect-
BO a30T4 B TPOAYKTE B NPONEHTAX YMHOXAWOT Ha KOa(HHIHEHT
fepecieTa ¥ TaKHM 06PasoM ONPEASTSIOT B HEM NPOUEHTHOE COACP-
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(n3 popa Aelia F.). HauGonbmiufi Bpes OpPHYHHAIOT CHOHpCKAnm
OCTpOToJioBas YepeRailka, miau cuOmpckufi Knonm (Aelia sibirica
Rent.), —Bpenutens KojockeB H 3epHa, [IOBpeACHHEHE HM 3epHa
YMeHbINAOTCSA B Macce Ha 20...50%.

Bpesnas yepenanika MOBPeKAaeT BCE 3ePHOBHE KYJLTYPH, 0CO-
Genno muennny. B joxHofi wacth CCCP or Hee Gosblle Bcero
CTpajaer 03MMas MUeHHKa. IIpu CHABHOM 3apaxeHdH, waGmofae-
MOM B TOJL MACCOBHIX Pa3MHOXeH#H, KJIONH-Jepenallky CHHXKAIOT
ypoxkak 10 50% ® Gosibllle H MOTYT MOJHOCTBIO NOTYOUTH ypoXKaii.
Tosesnie ONBITH MOKa3aJH, 9TO NOpaXeHHHEe CeMeHa, OCOGEHHO B
06acTH 3apofiklila, AAOT MEHbINee KOJWIECTBO pacTennl, Gosee
HH3KYI0 NPONYKTHBHOCTh CTeGJeli, MEHBHIYIO CPEIHIOI KJIHHY KO-
Joca, GoJiee HH3KyI0 Maccy 1000 sepeH, Goblllee KOJHYECTBO Mel-
KHX 3€DeH, MEHbUIYI0 5HEprHio MPOPACTAHHST M BCXOXKeCTh, Golee
cnaGyio knefikopury. 10 MPOAYKTHBHOA KYCTHCTOCTH, CONCPKAHHI>
NMOBPEXJICHHOTO Yepenallikoil 3epHa, macce 1000 seped W KadyecTBy
KJIeHKOBHHM HaGoJce ycroAunBH copra Besocras 1, Muporosckas
o6naeiinas, Pannas 12, Benouepxosckaa 198. Hekortopme copra
COXPAHAIOT XNEGONeKapHHe XOCTOHHCTBA NPH 3HATHTCALHOM KOJIH-
4ecTBe NOBPEXACHHHX 3epeH (40 6...10%).

Bopr6a ¢ xaomouM-uepenamkoli mpeacTapifeT coGoif cepbesHYIo
HAPOAHOXO3AACTBEHHYI0 HpobneMy. VYEKOJAHM KJONa-depenaumiki B
creGenb M KOJOC Hepefl KOJOINICHHeM M B HAuaje ero BHSHBAT
HeJOPA3BUTOCTL 3€PHA H GeJIOKOJIOCOCTh. 3ePHO, MOBPeXIeHHOe N0
©a3pl BOCKOBOM CIENIOCTH, CCHIXAeTCH, CTAHOBHTCS MIYMINM. Bo Beex
cayyastx ypoxah cHHXaeTcs. EciH 3epHO MOBpexszeHO B (ase Boc-
KOBOR CII€JIOCTH, HAa NOBEPXHOCTH €ro OOHUHO HOABJAETCS TeMHas
TOUKA YKYCa, OKPYXKeHHAT Pe3KO OuePUeHHBIM NATHOM CMOPINUBIIeH-
csd H GenoBaTol 0GOJOUKH. DHAOCIEPM B MECTe YKyca JIETKO pas-
pyuraercsi npH HapaBauBamuH. Kiomw-uepemamxu (wa 70..80%)
HaHOCAT YKOJH B 30HE 3aPORKIIA, YTO NPUBOJHMT K CHIKEHHIO AU
HOTepe BCXOMKECTH, BCXOXecTh ceMsiH, NOBpeXAeHHHX BPeAHTEIAMH,
3aBHCHT OT MecTa YKoJa B 3epHe. [Ipu NOBpeXjeHuH 3epHa B 06-
JIACTH 3apOALINIA NOJEBAA BCXOXKeCTb CEMAH CcHUXaeTcsi Ha 38%,
OpH NOBpeKJEHHH sHAocnepMa — Ha 4%. YKOIH KJIONOB-uepenalex
YMeHBHIAKT COAepxaHue B sepHe ofmero asora. Ilpu asToause
Myks u3 sepeH (Tabi. 80}, MOBpEeXEHHHX KJIONAMH-UepenallkaMy,
NPOHCXOANT HeoOBYaiHO CUJBHEIA MPOTEOJH3.

HaGmionaercs Gosbllioe HaKOMJIEHHe KaK OOIIepacTBOpHMOro,
TAK M He 0CAXaeMOro TPHUXJOPYKCYCHOH KHCJOTOH asoTa, BXOLA-
HIET0 B COCTB HH3KOMOJEKYJADHEX COCAMHEHHH: NMENTOHOB, MenTH-
JI0B H aMHHOKHCJOT. Ilo comepXaHHIO asoTa HopMalibHas # M0~
BpeK/ieHHasl YACTH SHIOCNEPMA PE3KO Pas3liM4aioTcs B pPeayabTare
BCACHIBAHHS €TI0 KJONaMH-YyepenallkaMu B TOUKE HaHECeHHs YKoJa,
Vkon Kiona NOBBINAET cOjfepXaHue B NOBPEIKACHHOH 4acTH SHAO-
chnepMa CIEPTOPACTBOPHMOTO a30TA.

266





image267.png
80, Hsmenenne dpaxinfk BOXOPACTROPANOr® a30Ta B HOPMANLHOM
M TIOBPEIRACHHOM 3epHe NPH ABTONH3E

Conspmanue nsora, %  obiieny asory mazecku

o asromnsa octe astonusa
Sepno Heacazs Heocax
BoRopacTso- . | socpacrao- -
punul cBieotn pruilt ]
1-2  npoba
Hopmamsroe 12,5 7,6 22,7 16,1
Tlospexnernoe 22,0 16,3 52,7 43,8
2-8 npoba
Hopmankioe R 10,0 4,7 21,2 13,4
Tospexaentoe 19,9 14,0 56,9 42,3

BogopacTBOpHMBIA 830T, 0COGEHHO 2307, He OCAKAAEMHH H3
BOLHOTO SKCTPAKTA TPHXJIOPYKCYCHOH KHCJIOTOH, T. €. a30T HH3KO-
MOMEKYNAPHEX NPOAYKTOB (hePMEHTATHBHOTO PACIICNIEHH: GelKa,
B NOBPEKXCHHOR YaCTH COCTaBJseT B CPeAHEM NOJOBHHY. B mo-
BPeKICHHOH UACTH TaKxKe 3aMeTHO BO3DACTAET THTPYeMad KHCJIOT-
HOCTh CNHpPTOBOH BHTSXKH., IIpH MeXaHHYeCKOM pasfeleHHH IO-
BPEKASHHHX U HEUOBPEXACHHWX YacTell 3epHa GHLIO YCTAHOBAEHO,
uTO HaHOCHMOE KJONOM-Uepenamkofi moBpeXjeHu#e JIOKaJbHO. Liry-
fokne GHOXMMHUeCKHe H3MCHEHHs 3epHa NPH ero NOPaXKeHHH Mpo-
HCXOAAT MON BJMSHHEM MOLIHMX MPOTEeoJHTHUCCKHX (PepMEHTOB,
BHJIC/ISIGMEX CJIOHHEIMH KeJe3aMH KJONA-YepeNallky IPH YKOJe.
Tlepprie cTaguH AeficTBHS NPOTEHHA3 CONMPOBOMAAIOTCS Re3arperd-
poBanneM 6enka, 9TO CKa3EIBAETCS B H3MEHEHHH ero (H3HUECKHX
CBOHCTB, B YACTHOCTH BASKOCTH. HaWiyullHe ycIoBHA AJIA HeHCTBHS
PACTBOPSIONIMX KAEHKOBHHY (PEPMEHTOB COOTBETCTBYKOT HEHTpAab-
HO# ¥ ciaboft menouHolt peakusu, npu pH 8,2,

Bosblune pasauyns BHABICHH B COCTaBe NMOBPEKACHHOM H He-
noBpexneHHol gacredt zepHa (Tabi. 81).

Pepuentr, BHpaGaTHBacMHe BpeUTeeM, MOTYT THAPOJIH3OBATY
Genxd U yraesoal. Mamenenns B MoBpeXIeHHOM 3épHe B CHMIbHON
CTeNeHd BJMAKT He TOJbKO HA TEXHOJOTMHUECKHe, HO H Ha IOCEB-
HHe KayecTBa 3epHa. B HeMm npoHcxonsT rayfoxue (usHOMOTHYe-
CKHE H3MEHEHHs] — NOBHIIACTCS HHTEHCHBHOCTb AWXAHHS, YBEJHUH-
BaeTcsl aKTHBHOCTb pepmentos. [IpH MopaXkeHHM KJONOM-4epenani-
XOft BO3pacTaeT TAaKXKe AKTHBHOCTb aMHJas, OCOGEHHO B 30HE HaHe-
«CeHHs Ykona. [Ipa NOBpexAeHHHM NMIEHHUH KIONOM-Yepenalukoil B
pase MOJOYHOM CNEJOCTH CHETEeSHPYIOINas aKTHBHOCTb (ocopraa-
3H pesko cHmKaercs. Ilo wabmopenusm, ona Guna B 12 pas Huxe,
4eM B KOHTpOJe.
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81, Ppakunx epHA B THTPYeMdd EHCAOTAOCTE HOPMAXbHOX
B noepexiennoll uactell aumocoepMa
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1-2  npoba

Hopuaasas 2,5 40,1 12,9 9,1 2,6

Tonpexaenan Log 47,1 D8 g70g 5T 4 45 Py
2{a npoba

Hopuaonax 276 .3 17,2 14,8 5.5

Tospesnemsan T we LB sz 33 gy 86 I
3-2 npoba

Hopwantas 2,84 43,4 19,1 15.6 5.0

Tobpesennas 13 598 12 g’y 313 5y 85 g

* Otmomenie KomuerTsa 430TA B HOBPENIERHON Wactw sepra (6) K Hopwamsmoft (a).

Tlopaxennoe 3epHO, 0COBeHHO B 30HE YKO/Ia, G0Jee HHTEHCHBHO
AWOMT. Tak, OTHOLIEHHE WHTEHCHBHOCTH ABIXaHHS NOPAXEHHOTO
3epHa K YPOBHIO LHXAaHHS 370pOBOro cocrasasno l: 1,01 (upunopa-
ennn 0,3%) 1 1:1,26 (upu nopaxennn 4,5%), a B nopaxentof
TkaHH 1:(2,3..3,4). ComepxanHe CBOGOAHBX aMUHOKHCJIOT, I MpexX-
A€ BCero THPOBHHA, C BO3DPACTaHHEM NOPAMEHHS 3epHA KJONOM-
uepenamkoll ypenuunBaercs. Myka U3 3epHa, MOBPEXACHHONO KJIO-
nOM-uepenanikofi, HMeeT HHBKHe XJeGoNeKapHhe NOCTOHHCTBA, pas-
DYWeHHYI0 KJeHKOBHHY. B NOpaXeHHOM 3epHe KJeHKOBWHA He
OTMHIBAETCH, B YACTHUHO IOPAXKEHHOM KOJHMUECTBO €€ YMeHbIIEHO H
Ka4eCcTRO PE3KO YXyAlleHO. TecTo CTAHOBHTCA MKHAKHM, HENOAHH-
MaloUlMCs, NPH BHIeYKe TONYYaeTCs x/e6 HH3KOTO KauecTpa,
¢ HeGOJBIIMM O6'BeMOM, MIOTHHH, C TeMHON KOpKOf, NOKPEITOH MeJ-
KHMH TPOIMHAMH, B pe3yJbTaTe YBEeNHUEHHS KOJHUECTBA CBOGOA-
HOTO THPO3HHAZ H YCHJIHBAIOLIETOCS MeJaHOMAHHOOOPa30BamHs.

Ha pucynke 56 npusefieHa xapakTepucTHKA QH3MYeCKEX CBOACTE
TECTa H3 MYKH, NMOJIYYeHHOH U3 3epHA MINEHHIE C PasHON CTEeNeHbIO
TOBPeXNEHHOCTH KJIONAMH-YepenallkaMy. YXydllehHe Xjie6omeKap-
HOTO AOCTOHHCTBA CBSI3AHO MpeXje BCEro ¢ INyCOKHMH M3MeHEeHHs-
MH KJIefIKOBHHH M GeJKOBOTO KOMIJeKca B LeJOM. XapakrepHas
OCOGEHHOCTh 3epHa IINEHHIM ¢ HAJHIHEM MOBPEXJIEHHHX 3ePeH —
BHCOKOE COLepXKaHHe B HeM NPOLYKTOB HPOTEOIH3a — BOLOPACTBO-
PHMOTO U CIHPTOPACTBOPHMOTO asoTa (puc. 57). Ilpu ompenenennu
KNeAKOBHHHOTO GelKa B KOHTPOJbHOH npobe OTHOLICHHE a30Ta
TA%ajuHa K a30TY TMIoTesHa coctaBuo 1: 1,12 u us 3epHa, noppex-
JleHHOTO K/IONOM-gepenanrkol, -— 1:4,21.
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NFYeCTBO  KAGHKOBHEHL H A REESERER
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ACHHUA HHAHBHAYaJbHHX
seper. ChipHas MOICHHNA ofpe-| ~ |T6[ 30 | 48
nauosee yacTo NPH mOpa- ZS sy

80M M TJYGHHOH HOBpex- A,

HeHHH  KJIONOM-Yeperam-
Koft Ha 3..4% mDepexoXuT B
rpynmy caaGofi. Kauectso
KACAKOBHHE 3aMETHO H3-
MeHsieTcsl NpH HeGoaBIIOM
MOBPEXICHHH 3€pHA  KJO-
naug-yepenamkamMu {1%).
W3 pucyHka 58 BujHO, 9TO
9eM B G0Jiee PAHHION (asy
cO3peBanisl 3ePHO MOBPEXK-
JIeHO KJIONOM-yepenainkof,
TEM XyXe ero KauecTBo.
B CHHXKeHHH KauecTsa NO-
BPEXKJIEHHOTO 3epHA IJIaB-
HYIO pob HIpaeT MOBHIe- S:c 56. @usHyecKHe cBONCTBA TECTA H3 MuIe-
mBL ¢ pasHOfl CTeNeHbi0 NOBPEXAEHHOCTH
HHe aKTHBHOCTH MPOTEONE"  10maum epenanixams
THYeCKHX  ()ePMEHTOB H
HapAAy ¢ STHM 3aMeTHOe
HapyllieHue CIAaKeHHOCTH APYHX (JEPMEHTHHX CHCTEM, 4910 H3Me-
HAeT (DU3HOJIOrHUECKHE NPOLECCH CHHTe3a ¥ GOPMHpOBAHHA 3epHA.
HauGomee pesko aKTHBHOCTh aMHJOJHTHYECKHX (ePMEHTOB MeHs-
ercsl B JI03peBlleM 3epHE MILIEHAIH, MOBPEXACHHOM KJONOM-Yepe-
namkok B MOJIOYHOH dase cospeBaHHA.

TlopaxeHHne 3epHa NIUEHHIH OCTPOTOJOBEIME KJIONAMH-9epenanl-
KaMH HMeeT CBOH ocoGeHHOCTH. CofieprKaHHe KJeHKOBHAB B TAKOM
3epHe HECKOJbKO CHHIKAETCsA, 8 KAYeCTBO ee NOUTH HE HIMEHSATCHA.
Conepxanue CHpoli KNeHKOBHHH B 3¢pHe MIIGHHMIH, NOpaMeHHOR
OCTPOTO/IOBBIMH KJONaMH-uepenalikaMi, B OMHOM CJIyyae HpH cO-
ZlepHaHU® NOBpexAeHHHX 3seped (%) cocrasuao: o 5—28,2%.,
o1 5 go 10—27% u ot 10 mo 25—25,8%, B Apyrom cayyae (cooT-
BeTCTBeHHO) — 28; 25; 23,5%. KauecTBO KJeHAKOBHHH yXyAUIAJOCH
He3HAYHTE/bHO M 0CTaBajoch B Ipefenax oAHOR u Toft xe II rpyn~
oo, Tlpy ykojie 3epHa OCTPOTOJIOBWM KJOMOM SHAOCHEDM TOR
IIATHOM, KaK H APH NOPaKeHHH BPeAHOW gepenalukofl, PRXMHIH.
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o A ) Prc. B7. BasiHEe TPHMECH MOBPENK-

IRUL- 3 HOHHBIX  KJIONaMH-UepENAIKAME 38

SRy DeH Ha PACTAXEMOCTb MUIEBHIHOK

Sy sl KnefkoBHEH B cOjepRaHue B Helt
S 4543 § 4 "

sSiss ] A uHa:

N R 1—asor xrefixosnmH, ¥ ofmemy 2soTy

SE4TRE 4 KMEHROBHER, th; 2 — BACTAMAMOCTS Keh-

R4S 5 KOBHBM, ch/MHE

SRR 2

S5 7

58

0z 7
Spumses nolpemdennr s6pEs, %

CeMeHaM NOACOJIHEYHHKA HauGOjee CHIbHEIC TMOBPEXICHHA Ha-
HOCHT ATOAHNH KON YMeHpwaercs Macca 1000 ceMsH, CHEXARTCA
SHeprHs npopacranns (ma 40%) u Bcxoxects (sa 45%), pesko
najaer MacHuIHOCTh (20 9%), 3HAUHTENBHO YXYALIAeTCS KauecTBO
Macsia.

Tluimesas NeHHOCTh NOBPEXIEHHOTO 3€PHA CHIXKAeTCHA. D10 CBA-
3aHO ¢ TeM, YTO 9acTb GeJKOBHX H APYIMX BEIECTB HOTpeGJiercs
yepenamkoi.

HauGonee cymecTBeHHOe YXYAlICHHe TEXHOJNOTHYECKOro AOCTO-
MHCTBA MOPAXKEHHOrO 3epHA NIEHHLH, ApexIe Beero xseonexap-
HOTO, BHISHBAET MOBPEXJACHHE €ro GeNKOBO-NPOTEHHASHOrO KOMI-
Jexkca. OnpejeseHHoe  3HaueHHe  HMeeT TaKxXe H3MeHeHHe
YIJIeBOJHO-AMHJIA3HOTO ~ KOMIJIKCa M ADYTHX BELECTB  3epHa.
Tlo neficTBYIOMEMY CTRHAAPTY 3€PHO NIICHHIH, NOpaXKeHHOE KJIO-
ToM-Yepenalikofi, ONpefefioT BH3YaJubHO (N0 HANHUMIO Clefia
yKONa — TeMHOH TOUKH M XapaKTepHOM BAABJIEHHOCTH NATHA). DTOT
METOJl HeTOueH, TAK KaK MO3BOJACT ONpeleliaTh TOMbKO (akT
TOBPEXACHHSA, HO He JaeT BO3MOXKHOCTH YCTaHOBUTH CTeNeHb STOTO
TOBpeXACHHA. .

Bonbmoe sHavenme AMA TAYGHHH NOBpPEXjeHUA MMeer (hasa
€O3peBaHNs, Ha KOTOPOH IOBPEXACHO 3EPHO, COPT H IpPYrae NpH-
‘pojiHe OcOGEHHOCTH 3ePHA, NMOBPEIKACHHE 3epHA APYTHMH NOJEBH-
MH BPEAUTENMH (MHUHHKAMH NIIEHHYHOTO TPHICA, KOTOPLIE, OCTAB-
JIiS1 Ha 3epHE TeMHYIO TOYKY M CHMXas MAacCy 3epHa, He YXYAUIAIOT
ero xmefonekapHoro KOCTOMHCTBa) # T. Ji. Paspaoramm a4 apyrue
€NOCOGH OUCHKH TeXHOJIOTMYECKOTO IOCTOMHCTBA 3€pHA NMUISHHIH C
WCNOMb30BaHHEM (H3WUCCKHX H OGHOXWMHUECKHX IOKasaTesielf.
K HUM OTHOCAT CleAYIOLIHe H3MEPEeHHS: NPOTeOJNHTHUECKOR AKTHB-
HOCTH COJIOBHX BHTAM(EK H3 3eDHA HJH MYKH; KOJIHIECTBA MPOAYK-
“TOB NPOTeONIH3a {IVIABHBIM 006Pa30M, THPO3HHA); (UIHUECKHX
CBOACTB TecTa; (hU3HUECKHX CBOMCTB KJIEHKOBHHH; KOJNMYeCTBA a30-
'Ta, He OCAX/IAeMOr0 TPUXJIOPYKCYCHOH KHCJIOTOR; CTENEHH NenTH-
3a0HH KICHKOBHHBI, PErHcTpHpyeMoll Ha HedesoMerpe. Hammyumme
93 CHOCOGOB OLEHKH TeXHOJOTHUECKOTO AOCTOWHCTBA 3epHa MIICHH-
11 — NpoBHas BHIEUKA M aHAJH3 KauecTBa Xaea.
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Puc. 58. Macca 1000 3eper i GHOXMMHteCKHe OCOGCHROCTR SepHa MmeHHIH Capas
ToBCKast 29, NoPaKEHHOTO IIONOM-1EPENALKOA B pasHbie hass cnenoctt, Sepio,
noBpexXAeHHOe B Base chelocTi:

A - HONONHOR; B — DARNER B0CKOROM; B — nosnell BOCKOBOR; I — SEpHO, COpERMmES Ha KOD-

Hio fea IOBPEKACRUI; [ — CONCpKaRHe ofMero asoTa; ? —Macca 1000 5epeR; d — mporens
AWTHYECRAN AKTHBHOCTS, CPERHAN MPUOHTL asota; 4 — HEGeAKOBHN 8s0T

B ycioBHAX xneGOnpHeMHEX H SepHONepepaGaTHBADNIAX npex-
l'lplflﬂ’l'ﬂl‘:l AJIA DACNO3HABAHHUA CTeNneHH NOpaxeHHs 3epHa MIUEHUI(bE
KnonaMu-depenamkaMu HauGoaee npHeMJIeMbl METOXN onpejene-
HHA KOJMYECTBA H KadecTBa KJ[eﬂKOBPIHH, 4 TakXe pacnJnBacMoO-
CTH IIap4gKa TecTa.

ﬂﬂﬂ VAyullleH#A TEXHOJOTHYECKOro ZOCTOHHCTBA 3¢pHa NIIEHH-
Ibl, NOpaXKeHHOTO KJIOHOM-‘IBPEH&HIKOﬂ, €re CMeLIHBAIOT CO 340po-
BHIM 3epHOM. [IpoTeonnTHUCCKHe (epMEHTH KJIONA-Yepemamkh 06-
JaJa10T BHICOKOK AKTHBHOCTBIO, IipH mydomm NopaXeHHH NPHMECH
HeGObUIOr0 KOJIMYIeCTBA MOBPEeXACHHOIO 3€pHa 3aTPyRHAET INOJAY-
UeHHE y}lOBJleTBOpﬂTeJH:HOﬁ CMecH. Cyu-leCTEeHHOE 3HaYeHHe HMeeT
TAKXKe Das/HUHAs ATAKYeMOCTb GeJKOB HPOTEOJNHTHUECKHMH (ep-
MEHTaMH, HeKoTopue COpTa NIIeHANH OYeHb yCTOI’l'-lﬂBH K HX BO3-
Reficrsao. ORHAKO KJAeKKOBMHZ GOJBIUIMHCTBA COPTOB Jerko pace
WenIAeTcsl, OrpaHNIHBas 3OGEKT YIYulIeHHss NPH CMelIHBaHHH,
TNo3TOMY NPpHUXOAHTCH OYEeHb OCTOPOXKHO H TOJIBKO Nocae TlllaTe!leOﬁ
ONBITHOK TNPOBEPKH BBOAHTD NOpaXeHHOe 3E€pHO B CMeCh.

Tlpu noRroTOBKe MIICHHUE K NOMOMY Heleco06pasio MpHMEHATE
KOMGHHHPOBBHHOB BO3AYLIHO-CHTOBOE CenapHpoBanHe IJIs BHAeIe-
HuA HaunGoJsiee JETKHX # MYIJBIX 3epeH, OGPZBOBﬂBlﬂHXCSl npu paH"
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HeM NOBDEXJeHHH, YCTAHOBNEHO, 4TO IOpaXeHHHE HacTH 3e¢pHA,
TOBPEXCHHONO KNONOM-Yepenallkolf, MeHee NPOMHHE, NPH yXape
eoikpalusaitced. Ha ocHoBe aTofi ocoGennocTd paspaboraHa Tex-
HOJOrHYecKas cXeMa llepepaGOTKH TaKOTo 3epHa, B KOTOpoll mopa-
JKeHHHE YYacTKH YIaAsoTcs, a OCTalbHAS YacTh NOBPEXAEHHOrO
8epHa flaeT MYKY YHOBJETBOPHTEAbHOTO KadecTBa. OcoGeHHOCTH
CXeMEl 3aKMOYaeTCA B TOM, YTO MOPAXKEHHOE 3ePHO HHTEHCHBHO
o6pa6aTLBAIOT Ha 060CYHHX MalUIMHAX M MYKY ¢ | Apanofi cucTeMnl
yraxssior. O6mafl BHXOA MYKH CHHXaeTcd Ha 2,0..2,5%, uTo koM-
NEHCHPYeTCA YAyuIIeHdeM KadecTsa mpoxyKuuH. Ilias umuTeHCHOH-
KaluK ¥ MEXaRM3alUH yAaJeBHs NOpaXKeHHHX KJONOM-uepenamkol
Y4CTKOB 3eDHOBKH NIIEHUIE 3e¢PHO MHOTOKDATHO COYAApAIOT C
HroJbuaToH MOBEPXHOCTRIO.

KayecTBO KJICHKOBHHH 3epHA, MOPAXMEHHOTO KJIONOM-uepenail-
KOfi, MOMXeT OHTb YIyYIeHO TepMuueckoil oGpaboTKofi — Harpepa-
Huem npu TeMmneparype 70..80°C B TeueHHe HECKOJBKHX 9aCOB.
Xopolllnx Pe3ysbTAaTOB AOCTHTAlOT NMPH ropayefl ¥ CKOPOCTHOH rui-
poTepMHuecKol 0GpalOTKe NOpaXeHHOro 3epHa, TIpH AJHTeJbHOM
XpaHEHHH NODAXKeHHOTO 3epHA K OCOGEHHO MYKM aKTHBHOCTb NPO-
Teas ociabasercss ¥ xJgeGonexapHOe MOCTOMHCTBO HECKOJBKO Yayd-
uaetcs. PaspaGoTaHM MHOrOUHCJeHHHE METOLH, [O3BOJISIOLIHE
TOBEILIATh KAYeCTBO X/eGa M3 3epHA, MOPaXKeHHOTO KJONOM-Yepe-
nalIKok: NMOBHINeHHe KHCJIOTHOCTH TeCTa, Pe3Ko TOpPMossllee Mpo-
TeOJH3; YBeJIHUGHHe KOJHUECTBA COJIM B TeCTe, yJyullamomee husu-
YECKOe COCTOSHNE KAeHKOBHEE M Ap.

Ha xneGosaBogax, KpoMe TOro, BHOCAT CAERYIOIIe M3MEHEHHS
B TEXHOJOTHYECKHH IPOLECC TeCTOBE/CHHS H BHIEUKH: OTOBAT Tec-
TO YCKOPEHHHM CrocoGoM, 9ToSH KiefiKOBHHA NMpH GPOXKEHHH NOA-
Beprazack HaHMeHblleMy paspyllalomeMy JIefiCTBHIO MpOTexHas;
COKPAIIAIOT PACCTORKY; /166 BBINEGKAIOT MpH MOBHIMEHHOH TeMIe-
parype NeKapholi KaMeph; TeCTO TOTOBAT Ha IKHAKHX APOKIKAX.
Jlo cux mop MH FOBODHJH O MPeOJOJICHHH PaspyLIalomero AeHCTBHS
xJ0Na-uepenaliky Ha 3epHO NPH ero XpaHeHMH W nepepaboTke.
OnHaKO HeOOXOLHMO CTPEMHThCA K TOMy, UYTOOH He AONYCTHTB
VIOBpeXACHHA 3eDHA KJONOM-UePenallkoll HJH CEECTH S5TH NOBpeX-
JIEHHA K MHHUMYMY.

§ 7. 3epHO ¢ FTOPbKONONBIHHLIA BKYCOM M 3aNAX0M

B NoceBax 3epHOBHX 9aCTO BCTPEYalOTCSl COPHHE PacTeHHs —
nonuAbL ropokas  (Artemisia absinthium L.) u noass Cusepca
{A. Sieversiana Willd). TIpx ySopke couserus (KOP3HHKH) NOJIHHH
fIONafialoT B 3epHO. 3epHO NpHoBpeTaeT Celw(p#IeCKAl NOANHBHA
3amax # CHIBHYIO ropeub.

TlpH ofHYHO#M cXeMe NOMOJA FOPHKONOJEHHOE 3epPHO LaeT TOpb-
KyI0 MyKy, Topeub COXpaHSieTcs W IpH BhIeduke xieGa. 3amax
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TOPbKONOJEIRHOrO 3epHa CBA3AH C SQUPHHME MacAaMH, BXOAALAME
B COCTAB KOPSHHOK NOJBIHA TOPbKOR H NoibHa CHBepca, ropsul
BKYC— ¢ ADYTHMH BellecTBaMu, [OpbKOe BEIICCTBO NOJIHH IOPbr
KO# BHJeNeHO # Hasupaercs aGcudTHHOM. M2 KODSHHOK NOJHHH
CuBepca BHLe/EHE S(HpHOE MAaci0 H rOPhKOE BellecTBO, GAH3KHE
1O CBOMM (PH3HUECKHM H XHMHUECKHM CBOHCTBAM AHAJIOTHYHHM Be-
UECTBAM NOJIKHH IOPbKOH. .

A6cunTHH npecTapaseT coGoft aMopdHoe Teno, OKpallleHHOe B
cnabo-KeATHA LBET, IMaBsilleecd Iipn Temmnepatype 65°C (swmmm-
puueckast ¢popmyna CsHpoOs). AGcHuTHH pacTBOpseTcs B CIUpTE,
atupe M BORE, XODOWO aAACOPOUPYETCS M3 BOAHEIX PacTBOPOB aKTH~
BUpOBaHEBIM YIVeM. C NOBHINEHHEM TeMAEPAaTYpH DPacTBOPUMOCTL
alCHHTHHEA B BoZe BospacTaer. [Ipa NOC/NeZOBATENBHOM pasBelcHHE
0,0001%-Hufl pacTBOp MMeeT OMIyTHMEI ropbkuit BKyc. HauGonbuiee
KOAMMUECTBO aGCHHTHHA KOHLHTPHpyeTcs B mepHdepHfiHHX cIOsX
sepHa. CTemeHb TIOPeuH 3epHA BO3PACTAET C YBEJHUEHHEM €TO
BJIAXHOCTH. !

3epHO mpHOGpeTaeT ropedb ABYMs NYTSAMH: HaKON/CHHEM INO-
JIBIBHOA NBM Ha NOBEPXHOCTH 3epHA M NPOHHKHOBEHHEM B 3ep-
HOBKY pacTBOPEHHOro B BOJe aBCHHTHHA. MexaHHdecKoe yAaJeHue
NOJHHHOK NHJAK (MepeTHpaHHEM H OTBeMBAHHEM) 3HAUHTENbHO
CHHXK@eT ropedb sepHa. Mofika 3epHa Tensiofi BojOfi neped noMo-
JIOM TIO3BOJISIET MOJHOCTBI) YAaAMTh aGCHHTHH M3 3epHa. C Henous-
30BaHMEM STHX NPHEMOB Pa3paGoTaHH CHOCOGH OUHCTKA H pas~
MOJa TOPBKOMOJEIHHOTO 3€PHA HA MYKOMOJBHHX 3aBOJAX, NO3BO-
AfIOUHe NOAYYaTh H3 TAKOTO 3€PHA HOPMAJbHYI0 IO BKYCy K
3aMaxy MYKY.

§ 8. 3epHo c uepHBIM 3apOABIIEM

B paiionax 3anaanoit m Bocroumoft Cubupu m Ha CesepHOM
Kaskase naGmogaercs saCosepaHie 3epHa NIUIEHHUE, Ha3HBaeMOe
UYPPHHM 3apOALILIEM. Bo/esHb CHHXaeT BaJOBHE CGOPH " KaueCTBO
sepHa. UepnHA 3apojAWI mNopamaeT TaKkKe pOXb U SUMEHD.
Tlpusuaku GotesHH — Gypas, TeMHO-KODHUHEBaS WM JaXKe UepHAs
OKpacka 060/0YeK 3apOJEIIEBOr0 KoHua 3epHa. CaM 32pOXHIK
MmpH 3TOM YacTo OCTAeTCA HEMOBpeXIAeHHBIM. BonesHs BH3WBAOT
rnapHeM oGpasom rpuGa Alternaria tenuis Nees (anbrepnapuos) w
pexe Helminthosporium sativum P. K. et B. (reapmusTocmopuos),
TNopaxenue sepEa STHMH rpuHGaMH DPOMCXOLHT B Nojie BO BpeMs
$opMHUpOBAHHS H cO3peBaHHs 3epHa. IlopaxeHHe UepHHIM 32DOIH-
HieM CeMfH TBepROR MLEHHUE MoXeT focrurars 12..33%, mar-
koit —4...24, a B obaactax Banapmofk CubupH —5..40%. Berpega-

woTea E;p‘rml 3€pHa, B KOTOPHMX ROpaMeHHMEe 3€pHA COCTABRJAIOT
50...60%. .
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Copra TBepaofi IuleHRHH

Toagt W
B g% TIORaXAKTCA  CHIBHEE, UEM
§§«m Msirkofi. Bosesse wame npo-
7§ o 2971 4 ABJNACTCA HA COPTAX € pacTd-
:§S 270) HYTHIM TEpHOROM CO3PEBAHHA.
T 2 B komoce HamGoxee mOABep-
=§3%§ 1 JKeHH NOPAMEHHMIO NepBHe U
§§I€I 3 BTOpHE 3epHA —— G0Jee Kpyn-
23 136 // uHe, Cofepialime GoJblTe
ﬂgg 108 BJIATH H MeRJeHHee Co3pe-
sy BAIOWIKE, a HAHMeHee—-TPeThbH.
Ll Bosbume  Bcero  or uepHoro
27 3apOAHIIA CTPALAIOT CeMeHa

oy — 3 5§ U3 cpefiHeil uacTa Kojoca.

DpO0DIHCUImERBHOCY XpaHENLIS, Tlo comepxanuio caxapo-
cym - 3B, TJIOKO3B K (BPYKTOIH
Pic. 59. Jlnactatneeckan axtmenocts npe  AIBTEDHAPHOSHOE 3epHO He
XpaHEHHH SePHA TWIERWIl C YEPHMM 3apo- OTIHYZETCS OF HEMOBPEeKAeH-
AuneM: HOTO. B  resbMHHTOCIOPHO3-
Loyt TGS I Jaens reuite, HoM  3cpHe  COepaHe

‘aabTepRapuosRoe PYKTO3H M TJIIOKO3H YBeJH-
. uHBAETCS, & KOJNHYECTBO ca-
XapO3El YMEHbIIAeTC. 30JLHOCTH 3€PHA C YepHHM 3aPOLHIIEM
npE 06eux popMax 3apaKeHHs NpeBHINAeT 30JbHOCTh 3epHAa HOp-
MaJlbHOH OKpacKkH. KHCNOTHOe WHCIO IKHPa M3 3epHA € UepHHM
3apOAHIIEM HEPE/IKO OCTAETCS TeM e MJH HEMHOTO HOBbIUAeTcs
N0 CPABHEHHIO € HOPMaJbHHM. OAHaKO B GOJNBIIAHCTBE CAyYaes B
HOpaKeHHOM 3epHe OHO BO3pacTaeT (B CPefHEM B aJbTepHAPHO3-
HOM 3epHe Ha 4 Mr KOH u B reapMuHTOCIOpHO3HOM —Ha 3,5 Mr
KOH). KncroTHOCT 3epHa no GOATYlike B TOPAKeHHOM 3epHE
YBEJHUHBACTCA, OCOGEHHO B 3epHE T'eJ/IbMUHTOCTIOPHOZHOM,

TTo comepaHHIO KpaXmala 3epHO ¢ YePHHM 3aPOAHIUEM Cymie-
CTBEHHHX HM3MEHHHA He HMeeT, a RHACTATHUECKAs AKTHBHOCTh B
ofiopx caydadx WHGEKUMH BHIHE, YeM y HOpMajwHoro (puc. 59).
VY aNbTepHADHO3HOTO 3epHZ OHa COCTaBRAa 155 MI MaJbTOSE!
(y HopMaJbHOro 110 Mr MaJbTOSH) K ¥ IeJbMHHTOCHOPHOSHOTO
220 Mr ManbTo3H (y HOpMadmHore 166 Mr MasbTosh). B NieHuie
C TMpUMeChiO 3ePeH C UYEPHEIM 3apOABIIeM H BIAXHOCTHIG A0 14%
GOJepKaH#e TAKHX 3ePeH NPH XPaHEHMHM OCTAeTcH 63 CyIIeCTBEH-
HOTO M3MeHEeHHs, HO NDH XDaHeHHH STHX NapTHR B YCJOBHSX NOBEL-
IUEHHOM OTHOCHTENBHON BJAXKHOCTH H TeMIepaTypH BO3AyXa B pe-
3yJBTaTE CKPHTOM 3apaXXeHHOCTH MOXKeET NPOHCXOAHTbL HeGOJBbIIOe
YBeNUUeHHe KOJXMUeCTBA 3epeH C 9eDHHIM 3apoAmIIeM. BexomxecTh
B JKH3HECNOCOGHOCTh 3epHa ¢ YePHWM 3apofisieM 3a 9 Mec XpaHe-
HAS NPAKTAYECKH He H3MEHAIOTCA. [IpH XpaHeHHH AHACTATHUECKAs
AKTHBHOCTb 3epHa C YepHBIM 3apoAmINeM Bospacraet. Kucnornoe
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YHCJ/IO JKMPA NPH XpaHeBHH Y 3epHA ¢ UEPHHIM 3apojbineM pac-re'r
HECKOJIbKO GHCTpee, YeM ¥ HOpMaJbHOTO.

Tlo nawnmm Hacraryra muranus AMH CCCP, sepHO ¢ uepHuM
3apoikilleM MOXeT OHTb HCIOJH30BAHO HA MNPOAOBOJBCTBEHHHE
e, TaK KaK OHO HeTOKCHYHO. Bosblioe KOJNHUECTBO 3epeH €
YePHEIM 32DOJHIIEM B NApTHU 3epHA M3MEHSET HBET MYKH, yXyl-
II2eT €ro TOBApHYIO IEHHOCTh H XJNeGOMeKapHHE JOCTOHHCTBA, 3ep-
HO ¢ UepHHM 3apOAHIIEM He PEKOMEHLYeTcs XpaHHThb GoJee ORHOrO
rofa. Pasmemars ero cieayer B 3aBHCHMOCTH OT COAEPHAHUS
MOpaXeHHHX 3epeH OTAeabBo. M3 mapTwfi ¢ NpHMechi0 HOpaMceH-
HHX 3epeH BHAENANT AJA PasAeNbHOr0 XPaHEHHA NMApTHH TBEpIOK
NIIEHAIH, HCNOb3YeMON s H3rOTOBJCHHS MAaKapOH, COJepKallne
3epHA C YepPHHM 3apoiuuleM 1o 8%, a TakKe NAPTHH MATKOf
MINCHHIE, ACTIONb3YeMOR 1) XjeGonedeHus, ¢ COAepKaRUeM Mopa-
eHHEX 3epeH 10 30%. DTH mMapTHM 3epHa mepepaGaTHBaloT B
MYKy 6e3 OpeABADHTENBHOTO CMeIIMBARHHA. BO BCeX OCTANBHEIX
clyuasix MapTHH 3epHA C YePHHM 3apOAHINEM CleAyeT Oepepaba-
THBATh B MYKY TOIBKO B CMeCH C HOPMaJbHHM 3epHOM. Bosbmoe
3HaueHHe TNPH DOATOTOBKE MOPAXEHHOTO 3epHA K NOMOJY HMeeT
spdexTuBRas paboTa OGOEUHHX, METOUHHX MAUIHE K HX NHEBMO-
CenapupyiOIMX YCTPOHCTB, 8 TaKKe OTKMMHBX KOJOHOK MO@UHEIX.
MmamkH. OHE MOTYT CHH3HTb COACPHKAHHE 3ePeH ¢ UYepPHHM 3apa-
AeiteM Ha 40...50%.

§ 9. 3epHo, nepeaumoBaculiee B none

HcrounnkaMu BpefHHX AJi 9YeJOBEKAa U KHBOTHHX BellecTd
B 3epHe MoryT GpiTh: Gosie3Hu pacTeHnf, MOpaXaiollue HX BO Bpe-
M5 DOCTA W DA3BHTHA; OCTATOUHHE KOJHYECTBA AXOXHMHKATOB, NIPH-
MeHHeMbIX B M0Jte A GOPLOEL C COPHHIMH PACTERHAMH ¥ BpE/AHTE-
JISIMH; OCTATOYHBIE KOJHUECTRBZ SAOXMMHKATOB, HCHOJb3YEMEX IJIT
YHUUTOMEHHA BpeAuTe]ell XJeGHEIX 3aMlacOB B CKJIALAX, JICBATO-
pax, Ha KPYNSHHX H MyKOMOJBHEIX 3aBORAX; SAOBHTHE BellecTBa,
TPOAYUUPYEMHE B 3epHe UPH ero y6opKe WIH XDAHEHWH B Pe3y/b-
TaTe PasBUTHS MHKPOOPraHn3MoB # ppepureseir. [Ipm passuTad He-
KOTOPHX rpuGoB Ha 3J1aKaXx 3epHo HpuoOpeTaer TOKCHHHe CBOfi-
crBa, YmorpeieHde B MHNYy TAKOro 3epHa BH3HBAeT y Mofel u
HKHBOTHBIX §OJe3HH, Ha3HBaeMHe MHKOTOKCHKO3aMH. PeXe TOKCHY-
Hule BemlecTBa B 3epHe BHpalaThBalorcst Gaktepusimu. XineGHHe
3J1aKH TOPAXKAIOTCS MHOTMMH rpuGaME B3 poga Fusarium. Ocofen-
HO WaCTO CTPAjiaOT POXKb, NUICHHKd, AUMEHb, GOGOBHE KYJBTYDHL
Poct rpu6os NPHBOANT K 3HAUMTENDHEIM H3MeHEHHSM XMMHUYECKOrO>
cocraBa 3epHa. [IpOHCXOAMT 3HEPTHUHEHA IHAPOAM3 GeaKOB H Ha-
KOIVIeHHe IPOAYKTOB HMX Pacmaja: aMM#aKa, NElNTHAOB, aMHHOB,
cBOGOAHKX AMWHOKHCAOT H TOKCHIHEIX BELIECTB MJIs YeloBeKa
xuporHHX, HeroTope rpubu nz popa Fusarium o6nagaiot maro-
rennnMu cpoficteaMu (F. sporotrichiella, F. graminearum u ap.).
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-anne Genxa. Kospduument mepecuera 4an nueRduil, pixy, osea,
-MMeHA 1 DPOAYKTOB H3 HHX — 5,70; rpednxH, PHCa H NPOAYKTOB K3
HHX — cooTBeTcTBeRHO 6,09 M 5,95; ocTasBHHX KyasTYp — 6,25,

Hanpuwmep, B Hasecke 3epHa NMIUEHHIH ONpPEIEJHIA COXepKa-
HHe asoTa 2,3%, 3HauHT, B HCCHEAyeMOK MpoGe 3epHA COLEPIKHTCS
Geska 2,3%X5,7=13,11%.

Jlns GesKOB XapaKTePHH HEKOTODHe CTenu(pHICCKHe PeaKilHH,
COBOKYNHOCTS KOTOPHIX HCHOJB3YIOT AJ DPACHO3HABAHHS O€JIKOBHX
BeIIeCTB. K TaXKHM peaKI[HEM OTHOCHT: CBePTHIBAHHE H BEIaJeHHe
B BHJle CTYCTKOB IIPDH KHISYEHHH GeaKOBHX PpacTBODPOB; OcaXAeHHe
H3 DACTBOPOB TOA BJHAHHeM GeNKOBHX ocafarenell (pacTBopom
TaHHHHA, YKCYCHOKHCJIOrO CBHHHA, BOJABQPAMATA HATPHS, IAApaTa
OKHCH MeIH, TPHXJIOPYKCYCHOH KHCJIOTH); OKpAlIMBAHHE, 3aBHCH-
mee OT HaJiRYAN B GeJKOROR MOJEKYJIe TOH HJIH APYrofl XHMHTeCKOH
pymnupoeks. IIpy KCaHTONPOTEHHOBOH PeaKNHMH MOSBAAETCH MHKeld-
TOe OKpallinBaHHEe, YKa3hiBaloulee Ha COAEpXaHHe GeH30MLHOTO
KOJbIa; BHIIHEBO-KPACHOE — JPH peakuu# MuuroHa Ha ¢deHONBHHE
TPYNNHPOBKH; (HOMETOBOe HMIH KPacHO-(HOeTOBOE — NpH GSHype-
TOBOA PeaKUHH Ha COLePXKaHHe NenTHAMHX csssell CO—NH;
<bHoJeTOBOE — NpH peaknnd AZaMKeRHY2 Ha cOZepXaHue HHZOMNb-
HO#l rPYNIEPOBKH.

§ 2. AMMHOKRKCIIOTE

an KHNAYEHUH C erl’lKﬂMK KHCJOTAMH H iOeJoyaMH, a TaKke
oA feficTBHeM (GepMeHTOB GelKH IHAPOJHIYIOTCS A0 &-aMHHOKHC-
J10T. BOJBIIHHCTBO 0/-aMHHOKHCJIOT TPeACTABIMACT co6of 2KHDHBIE
KHCHOTH, ¥ KOTODHX OZHH aTOM BOXOPOLA B q-TIONOXEHHH 3aMeUleH
amuHorpymuoi NHa.

BOABIIAHCTEO 2MHEHOKHCJIOT PAacTBOPHMO B Boge. THposmH H
JefHH NJI0XO0 pacTBOpsIIOTCS B BOAE, @ IMCTHH MPAKTHIECKH Hepa-
CcTBOpEM, MHOTHe aMHHOKHCTOTH MOXHO HICHTH(HNHDOBATE NO
06pasyeMuM HMU XADAKTEPHHM CONAM.

a) R-:I:H-coo + NaOH —»> R~(IZH-COONa + H,0 '

NH, NH;
HavpHeBas COMb

6) R-CH-COOH —_— R'(ITH‘COOH
NH,*H- OH ~—  NHy
R~(I:H~cooH +HCL —> R-CH*COOH + Hy0
NH,OH NHy+Cl /

CONSHOKKCAZR COMb
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BuBawT cayyan, Koria HeyOpaHHHe NOCEBH yxonsf mox CHer,
sumyoT B Noge. [lepesuMopasiliee B NOJE 3ePHO MOXef CTaTh AL0+
BETBIM. TIpH ynoTpe6ieHHH B NMILY TAKOrO 3epHAa OTMEUCHH Mac-
¢oBHe 3a00JeBaHus JIOAEH, COMPOBOXARIOUIMECS BHCOKOH cMepT-
HocTbwo. HanGosiee TOKCHUHB Mepe3HMOBABUIME MOX CHErOM MPaco,
rpednxa, MeHee TOKCHYHBI NIICHHNA, POXKb, AuMeHb M Ap. Toxcmu-
HOCTb B 3HAUNTE/BHON CTENGHH 3aBHCHT HE TOJBKO OF 3epHOBOR
KyJIBTYPHI, HO H OT BpeMeHH c6opa H yCJOBHA 3HMOBKH.

IIpH ncnosb30BaHBH SNOBHTOrO 3€pHA, Mepe3NMOBABIIEr0 B MO~
Je, Ba KOPMOBHE IieJH HAaGJI0AanACh 3a00/eBaHAs W TajeX Celb-
CKOXO3AACTBCHHEIX MKHBOTHHX. IlepesuMoBaplluee 3epHO, COXPaHUB-
mree  crnocoGHOCT K HPOPAcTaHHIO, HE COJAEPXKHT TOKCHUHHIX
gemects. Ha s10BHTOM 3epHe 06HAPYKEHO HECKOJIBKO BHNOB MHKPO-
CKONHMYeCKHX rpuGOB, HO Hallle BCEro M B NpeofJajaiomen Kosude-
erse rpué F. sporotrichiella -— ocHOBHOM BO36YA#TENb TOKCHHOOG-
pasoBands. YcTaHOBAeHO, 9T0 Ipub F. sporotrichiella s sasucuMo-
CTH OF CTeIeHH NOPaXeHHs 3epHa, TOKCHYHOCTH OTASNBHHX pac K
PasHOBHAHOCTei MOXET BH3HWBATh ¥ APYrHe 3aGoneBanus: OCTPHIH
CIOPOTPHXUENIOTORCHKOS, KHIICUHYIO AHCTPOGHIO H T. Ji.

3epHO mpHOOpeTaeT ANOBHTHE CBOHCTBA HE TOJBKO MOCJTE
HepesHMOBKH IIOJ CHeroM. BAaXKHOe 3epHO MOXKeT IOPaXaThest
rpuGaMy M CTAHOBHTECS TOKCHUHHM IPH XPaHEHWH B Noje B o6Mo-
JI0YEHHOM HJIH HeOOMOJIOWEHHOM BHAC B 3HMHME NMEpPHOX, KOra OHO
cnoxeHo B Goubliie OYHTE H JOATOe BPEMS JIEKHT nOJ ROKAEM,
KoTla TNpH 3ano3fajoil yGopKe oHO coGpaHo B HeGIarONpHATHHIX
METEeOPOJIOTHYECKHX YCAOBRAX,

B A10BHTOM 3epHe MPOUCXOXAT 3aMeTHHE AeCTPYKTHBHHE npo-
HeccHl, HAYIIHE NOX BAHSHHEM MHKDOOPTAHH3MOB, Pa3sBHBAIOUIMXCH
Ha HeM 0coGeHHO HHTEHCHBHO BECHON, BO BpeMsi TasHHA CHEroB.
$lz0BUTOE MpocO OTAHUAETCS OT AOGPOKAUCCTBEHHOIO NOBEIIIEHHBIM
cOfepKanieM HeGeNKOBOTO H aMHHHOTO 430Ta. B s10BHTOM 3epHe
TOBHIICHO COAePKAHAe a307Ta, H3BJEKaeMoro BORoA, 10%-HuM pac-
Topom NaCl u 70%-neIM pacTeopoM sTaHoJa. B skcTpakre, mony-
YEHHOM U3 SIOBHTOTO 3epHa 90%-HHM DACTBOPOM 3TaHOMa, COLEP-
sxnArest 0,38% aMHHHOrO a30Ta, B TO BPEMS KaK B TAKOM JK€ 9KCT-
pakTe U3 ZoGPOKAauecTBeHHOro 3epHA ero HeT. B AXOBHTOM 3epHe
MeHbllle KpaxMana, 9eM B 106GpOKayeCTBEeHHOM, IOBHIICHZ AKTHB-
HOCTh ©f-AMH/IA3Hl M Pe3KO CHHXKEHA AKTHBHOCTH MepOKCHAA3H.

BosbuimM u3aMeHeHHAM FOJBEpraeTcss KHp 3€pHA, Nepe3UMOBAB-
mero B Noae (rabi 82). B TokcHunoM mpoce (rabn. 83) copepxa-
HHe JKHpa noHMNKedo. KHCTOTHOe 1  NepPOKCHAHOE —WUHCIA,
4 TAKKEe YHCJO KaNPHAOBON KMCJOTH B TOKCHUHOM 3€pHE IO CpaB-
HEHHIO ¢ HODMa/IbHHM 3HauHTenbHO BHIle, [Huponus, o6pasonanue
[ePOKCHAOB M HAKONJIeHHe KamlpHJIOBOR KHCJIOTH — IPOAYKTa
QKUCHHTENHLHOTO Pacnaja BHCOKOMOJEKYNAPHEX KHDHHX KACIOT —
CONPOBOKAAIOT MPOTrOpKaHKe KHpa. Bo3pacTaHWe HA3BAHHHX MO-

276




image277.png
82. BuoxaMuueckue OCOGEHHOCTH NEPEIHMOBABINETG B MNOJE ANOBHTONO APOCH

Tepesumopasmiee 3 moxe

Hanuenosanne
Rofporanect- | 4 rommoe

Asor ofmuft, % CyXoro bellecTsa 2,14 2,15
B roM uncae, Y, K ofmeMy a30Ty:

REGeAKOBLI 6,50 9,50

amAnH 1,00 2,00
A30T PACTBODHMHEA M HEPaCTBODHMEM, % k ofiue-
w1y asory:

BOJOPACTBOPHEMHA 6,45 6,75

pacTBopuMHEE B 10%-HoM pactsope NaCl 8,65 9,93 .

pactBopumufi B 70%-uoM pacTBOpe STaHOMA 1,12 1,59

pacTopEMHA B menoInom 70%-HOM pacTBOpe

aramona 2,11 1,43

pacreopumuft B 02%-#om pacreope NaOH 7,44 6,20

B OCTaTKe (HepacTBOPHME 73,32 72,17

cyMMa 96,10 98,07
Asor B cUMpTOBOM SKCTpaKTe, U

o6mukt ? ™ % 1,28 2,19

Heenxopufi 0,29 0,41

s % 0 0,33
Caxapa B CHHPTOBOM 3KCTpaKTe, U:

MoHoaH 0,14 0,10

caxaposa 1,07 0,56

MaJbTO30IONA6H e 3,04 2,47
AKTHBHOCTD (hepMenTOB:

0caxapUBAOWaf  CNOCOSHOCTD — aMEMNASH, MI

MaJBTOSH 86,90 88,70

AKTHBHOCTD Katanasu, Ma 0,1 1. KMnO, 23,40 22,70

> NEPOKCHAASH, YOI €N, 19,40 11,00

KasaTesell yKasHBaer Ha T0, 9TO XUP, COAEPKANMUACH B TOKCHY-
HOM npoce, NofBepres riyGOKOMY OKHCAHTENbHOMY pacmamy. st
“OLeHKH TOKCHUHOCTH 3epPHA HCHO/Bb3YIOT DEAKIHI) alNHKALHE XH-
pa Ha KOXE KPOJHKA — XKHD M3 TOKCHUHOTO 3epHA OKa3BIBaeT
CHIBHOe (DH3HOJOTHMEECKOe NeHCTBHe Ha KOXKY GeJoro KpoJanKa,
BEISHIBAS TNOKDACHEHHe, OTEK, HEKPO3 TKaHeH, reMOpparuH n Zaxe
©o6pasoBande s13p. YCTAHOBJEHO, UTO TOKCHYSCKHI adert macaa

#13 TEPE3UMOBABLICIrO B NOJe AJOBHTOTO 3€PHA BHISBAH NPOLYKTAMHU
‘OKHCJIEHHA HeHACHINEHHBIX MHDHHX KHCJOT.

YeTaHORIEHO, UTO STAHOJIOBHE KCTPAKTH N3 MAcHd, BHAEJEH-
HOTO M3 ANOBHTOTO 3epHA, MePeSHMOBABLIENO B MNOJe, YTHETAIT
<HHpTOBOE GpoKeHNe, BHISHBACMOE APONIKAMH, a TAKKe H HX Das-
MHOXeHHe. AHANOrHUNHE 3TAHOJOBHA SKCTPAKT H3 CaMOCOrpeBIle-
TOCA, CHJIBHO 3af/IeCHEBEBINSro 3eDHA NpPH TeX JKe YCAOBHAX He
BaMseT Ha OpoXeHHe M Da3MHOXKEHHe ADOXKKel, B cocTase cBO-
GonHbIX JHNALOB NEPe3HMOBABIIErO 3epHA NPeoGIafaloT SAOBUTHE
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83, XapaxTepacTHEa Macna M3 TepeSHMORABINETO B IoJe TOKCHIMOro mpoca

Tpoco mop- | Ceetanie 2xo-| Teunme spo-
Hauwenosarne Maibsoe | BHTEle SpHa | BHTHE sePRA
Buixon xKupa, % CYXOTO BelIeCTRA 3,41 3,07 2,74
Ureao:
xuesorHoe, Mr KOH 14,30 24,40 35,90
HozmCe, T foxa 31,20 115.40 117,80
aneransnoe, mr KOH 54,90 35,10 32,40
TEPOKCHANOE, YOI €A. 2,10 5,70 6,30
omuenus, Mr KOH 184,70 185,50 192,60
RATHACBOM KHCAOTH, Y. ef. 1,18 1.92 2,56
Kuprue xncnoth, % 88,70 83,70 83,80
Heombasemsnt ocraTok, % 5,30 8,30 5,60

KAPHHE KUC/IOTH, B TO BPeMs KaK y CBA3aHHBIX JHIHIOB-— sH0-
BHTBIE  HEOMbUIAeMHe BeutecTBa. M3 HeomuaseMoli  dparuun
CBASAHHKIX JHOHLOB NEPE3NMOBABIIETO NIOJ CHETOM SMOBHTOTO HPO-
€a BbiflesleH TOKCHUHBIE CcTepHH (JIMIOTOKCON) ¢ TeMmmnepatypoit
naapaenns 169...170°C.

JIHMOTOKCOJ BH3HBAeT TAKesue 3a60NeBaHUA Ceplla, KOXH B
KpoBH Y getopeka. OTpaBiieHHe JMIofel ¥ MHBOTHHX NEPE3HUMOBAB-
WHM B MOJe NPOCOM BHIBBAHO HECKOJLKHMH SIOBHTHIMH BElXeCTBA-
MH, B OCHOBHOM TOKCHYHBIM CTepHHOM. Pa3paGoTaH XHMHuecKwit
METO] OTpe]eJeHHs TOKCHUHBX CBONCTE 3¢pHA, OCHOBAHHMIH Ba HC-
NONB30OBAHAM TOHKOCJIOAHOA XpoMaTorpadHu B COYCTAHHH C JIOMH~
HECHEHTHHM 4HAJIM30M. METOX JaeT COBNAJAIOIIHE PE3YJbTATHE
¢ 6HOMpoGaMH Ha JKHBOTHEIX.

Bo Becex cayyasX NOO3PeHHs Ha TOKCHYHOCTb MK BH3YaJbHOR
MOBEILIEHHOM 00CeMEHEHHOCTH MHKPOCKONMYeCKHMH IPHGaMH 3epHO
H IPORYKTH ero MepepaGOTKH JAOJIKHBI OuITe MPOBepeHH B Jabopa-
TOPHE B COOTBETCTBHMH ¢ MeTONHYECKHMH YKA3aHUAMH, YTREPXKICH-
My Munsgpasom CCCP. [lns sToro OTGHpaoT NpobH B COOT-
BETCTBHH C YCTZHOB/ICHHHIMH NpDABWIaMH M HANPABAAIOT HX Ha
HCclefjoBalHe B OMHKAMINYI0 CaHHTAPHO-3MHIEMHOJOTHUECKYIo
CTaHLHAIO.

§ 10, 3epno, nopakeHHoe thysapuosom

I'pu6u H3 pona Fusarium nopaxaroT 3JaKoBHeE pacTeHHs, me-
Pe3suMOBABIIKE B TIOJE, KPOME TOTO OHH BRISWBAIOT IHOE/Nb BCXOXOB,
3arHHBAHHE KOPHEBOM CHCTEMBI, MOTeMHeHHe H YBSJAHHE JIHCTHEB,
Gecltofe KoJoca, «NbAHBIN XAe6» H APyrMe HOpaKeHAS KoJoca,
CONpOBOXAAIOIAECS YXY/leHHeM KauecTBa 3epHa. C HWMH cBs3a-
HO o6pasoBaHWe ILYIJIOTO, JIETKOBECHOFO, a TaKXe STOBHTOTG
3epHa. .
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Poct rpudos poga Fusarium Ha 3epHe pxH, DIUGHAIH, TIMEHH
7 6060BHX KyJbTyp NPHBOAHT K YXYAIUEHHIO KauecTBa 3epHa H
BHAYATENLHOMY H3MEHEHHMIO er0 XHMHUYeCKOro cocTaBa: THAPOJH3Y-
eTcA Gen0K M HaKamauBaioTCid NPOAYKTH ero pacnaja (aMMuak,
AMHJH, NENTHAH, cBOGOXHBIE aMHHOKHMCJOTH ¥ ADYTHe BeLIECTBa),
paspylllaeTcs Kpaxman H 9acTHYHO KieTuaTka, BosMoxHo Hakom-
VleHHE TOKCHYHHIX BelllecTB, BH3WBawOmux 3alonepaHus mofell H
JKHBOTHEIX; CHHIKZeTCS BCXOMECTh 3¢pHa; NpH NMOcese ceMeHaMmy,
HOpaXKeHHHMH (y3apHO30M, NOHHKAeTCA ypoxak u yxyallaercs
KauecTso sepHa. MyKa u3 3epHa NIIeHHUE, nopaxennoro Gibberel-
la zeae (cosepmenHoit Qopmoli F. moniliforme), oGpasyer Tecro
BAAXKHOE ¢ JHMNKOA MOBEPXHOCTHIO. BbiMeKaeMblfi M3 TaKoA MyKH
X166 — ¢ TYCKJBIM JKEJTHM MSKHIIeM H TeMHOOKpAlIeHHOR KOp-
Ko#t, HaGnionaerca yMeHbIICHHe KOJHYeCTBA ¥ YXyAlleHHe Kaue-
CTBa INIGHHYHOM KJICHAKOBHHEI, OHAa CTAHOBHTCA pACHJBIBYATOH,
<aH3HCTOH W/, HaoGOPOT, MaNopacTAXKHMORN, KOPOTKOPBYefics,
HEPEeIKO C TEMHBIM LBETOM H HENMDHATHbLIM 3ANAXOM.

TlporeosmTndeckne (epMmenTH BeIesdeHHhie 3 F. culmorum,
©06/1a5a10T NOBHINEHHOH AKTHBHOCTBIO ¢ ONTHMYMOM B He#TDaIbHOR
n caabomenounofi cpeme (pH 7...7,95). Ioa nx Bo3jelicTBHeM
TPOHCXOAHT pe3Koe 0c/Aal/eHHe KOHCHCTEHIMH TeCTa M ero SJac-
‘THYHOCTH, AXTHBHOCTB IPOTCOJHTHUECKHX ¢(epMentoB F. avena-
ceum u F. gaminearum u #X pasxmkaiollee Ha NIIEHAYHOE TECTO
JAellcTBre BHpaeHH 3HAUHTe BbHO caabee. OcobeHHOCTH ysapHo-
30B 3aKJI0YaeTCA B TOM, UT0 YacTo KOHKpeTHOE 3a60/eBaHHe BEISHL-
BaeT He OJHMH, a OJHOBPEMEHHO HECKOJbKO BHIOB IpHOOB M3 poia
Fusarium. KpoMe Toro, 6HBaeT HeBOZMOMKHO PasrpaHHYUTE KOMI-
Jeke GoJeaHelf, MOPAaXKAIOUMX 3JAKOBHe (9acTO BCIEA 32 OLHOK
dopmoii Gosesnn nosiBasercs Apyras). Takum o6pasoM, pasmuyHke
opubl hy3apHo30B B3AHMOCBA3RHb, XOTA H He BO BCeX CJydasx,
9TO 3ABHCHT B OCHOBHOM OT YCJOBHH BHEIIHeH cpeasl. 3apaxeHne
3epHa (y3apHO3OM NPOHCXOZUT HE TOABKO B IOJe, HO M NPH €ro
XPaHeHHH B YCJIOBHAX NMOBHIIeHHof BiiaxHocTH. Takoe mopaweHue
ONAcHO TeM, UTO 3ePHO MOXKeT MOJHOCTBI) NOTEPATh BCXOXKECTh.

Dysapuos, HaskBaeMhifi «TbSHEM XJ€G60M», BEISBIBACTCH MHpe-
soMuIeTom Gibberella saubinetti Sacc., ero Kommgua/pHOH cTa-
aueft Fusarium graminearum Schw. # HeKOTOPHMH APYTHMH BHRA-
mu pona Fusarium. 31a popma 3aGosnepanns ualle BCeTO NOpaxaeT
TIeHHI, HepeAKo poXb, AIMeHb B OBec. He Bo Beex cuaysasix
<ysapHo3 3apepliaercs o6pasoBaHHEM 3epHa ¢ TOKCHYECKHUMH CBOH-
creamu. Yacro 3abosepanie NposiB/ACTCS B BHAE HEXOPA3BHUTOCTH
3epHa, ero LIYNJIOCTH, HH3KOH BCXOXKeCTH CEeMAH, HEHOPMaJbHOTO
PA3BATHS BCXOZOB H T. A.

Ilo xapakrepy sapaeHusi Pa3jM4aloT SePHO siBHO (y3apnos-
Hoe — IIPH HAa/HMYAH KOHUJHAJBHOTO IVIONOHOLICHHA H MOAO3PHTENb-
HOe Ha (py3apHO3HOCTb — MPH HANMYHH MPHIHAKOB CKPHITHX ysa-
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puosos. SlsHo (ysapHOosHHe 3epHa OGHTHO HIYIIHE H NEXKHSHECHO-
cobiue, pubHuNa pysapuyma B 9TOM CJIydae NPOHM3HBAET BCE&
3epHO NENHKOM, YTO MPOMCXOAMT B pe3yabraTe riySokoro mMopaxe-
HHS CeMSH NPH DaHHeM 3apAXEHHH KOJIOChEB B MoJe, B (ase MO~
JIOYHOK M B Hauaje BocKosofl cmejoctd. Tlpu ckphitofi dopme ¢y-
SapHO3HOIO NOPAXeRHR IpUCHHNA rpHGa pacmpocTpaHserTcd B Ha-
PYXHHX CJOSX 3epPHOBKE (B IJIOAOBON H ceMeHHOH 060J0UKax).
OHa mosBadeTcs B cayd9ae NMO3AHETO 3apaXeHus wan cnaboro pam-
HEro MOpAXKEeHHs XOM0Ca Ha KOPHIO, 4 TaKxke NPH HHbEKIHH CeMAH
BO BpeMA yGOpKH MJH B YCJOBHAX XPaHGHHS IPH NOBHINERHOK
BJAAKHOCTH. 3

3epno, nopaxennoe (pysapuo3oM, sposutd., Myka, nonyseHHas
H3 3epHa, COAEPIKAIICro Mule Ml rprba, HENPUIOAHA I/ MHTAHHA.
Xne6 BeanBaeT GoJie3Hb (HA3WBAEMYIO «IbABHM XJefoM»), oTpas-
JaeHns (bysapnoTokcHKos). ITpH cKapMJIHBaHWH JXHBOTHEIM 3epHa,
CHJBHO TOpaKeHHOTo (y3apHO3OM, HACTYNMAET OTpaBjeHHe, CONPO-
BOMCAAIONIeeCs MHIEBAPHTENbHBIME PAacCTPOACTBAMH H THAXE/HME
HePBHEIMH SIBJICHHSIMH,

B npakTHKe HCIO/Bb30BAHHS 3epHa, MOPAMEHHOTO (y3apHOSOM,
NPHMEHSIOT MPUMEIIHBAHKE €0 K NMapTHAM 370posoro sepHa, Ko-
uuecTBO Gy3apuosHOro 3epHa, (06aBIIEMOro K HOpMaJbHOMY 3ep-
HY, PACCYHTHIBAIOT B 3ABHCHMOCTH OT CTeNleHHM MOpaM(EHHOCTH 3epHA
B 3apaxeHnoll maprun. OfHH CYHTAIOT, YTO A MHIIEBOFO 3epHa
MaKkcHMyM ¢y3apHO3HOTO NODaXKeHMS He JOJIKEH NPeBHINATH
3...5%, ApyrHe HAXOAST BOSMOXKHHM INOJydeHHe HOPMAJBHOTO
x7eba npu K06aB/eHHE K MYKe H3 3JOPOBOro 3epHa #0 15% Mykm
H3 3epHa, NOPaMeHHOro ¢y3apHo3oM. IIpH CKapMJHBAHHH CKOTY
¢$ysap#osHOro 3epHa ero B HeGOJBIIHX KOJHUECTRAX AOGABIAIOT
K 3f0poBoMy. DdeKTHBeH Nporpes $ysapHO3HOTO 3epHa B CYXOM:
Buge mpx Temneparype 80...90°C B Tewenme 2...3 u. ®ysapuoz
HEe NMOAAaBIAET MpOUecchl OPOXEHH:, NO3TOMY 3eDHO, MOpaXKeHHOE
HM, MOXeT GhThH HCHOMb30BAHO B ANCTOHOGYTHIOBOH MPOMHULICH-
HOCTH, 3T0 TeM GoJiee BaXHO, 9TO aNeTOHOGYTHIOBAS NMPOMBIMUJICH-
HOCTh HCTONB3YeT KaK CHPbe MYKy OGOHHOTO NOMOJAa H3 BMOJHE
JOGPOKAUSCTBEHHOTO 3epHA.

K mepam Gopn6ul ¢ dysapHo30M OTHOCAT CJELYIOILHE: OUHCTKY
H TpeinoceBHyI0 06paGoTKY CeMsH; CBOBPEMEHHYIO YOOPKY x/el-
HbIX 3J1aKOB, HX OGMOJIOT H CYWIKY; NPOTPABJHBAHHE CeMSAH; arpo-
TexHHUecKHe Meponpuaruda. Boislioe 3mauense B Goppbe ¢ (ysa-
PHO30M HMeeT NPAaBHJbHOE XpaHeHHe 3epHa. MHOrHe BHAB rpuboB
pona Fusarium — canpoduThl, H03TOMY OHH MOTYT PasSBHBATbes Ha
sepHe nocse ero yOOPKH H BO BpeMsl 3MMHEIO XpaHeHHs, OPHUEM
TpUG NMOPaKEHHOro 3¢PHA MOKET 3aPA3NTh H 3J0pOBOE 3¢pHO. I'prb
Pa3BHBACTCA M MPH XPAHCHHH 3¢PHZ C NOBBLINIEHHOH BJaXHOCTBIO.
Hpu cunenot crenenn paspuTns rpu6a Bo BPEMs XpaHeHHA pas-
pocmnfics MHUETHA MOXET CUEeMeHTHPOBATh BCK0 Maccy 3epHa

%0




image25.png
B pojmnix ‘PpAcTSOPAX, BLe o ANMHHOKRCAOTH HOHEIEPYHT H CY-
HIBCTBYIOT npeanymecrneuuo B aHIe GB‘IIOJIKPHHX HOHOB 0 JHCCO—
THEPOBAHHOA KAPGOKCHAbKON TPYNNOA H HPOTOHHPOBAHHOH AMHHO—
rpynnof,

NH, +}'{H°
R—?—GOOH;:R—?—COOM
H H

B sasmcuMoctd or PH cpeAr aMHHOEHCHOTH MOTYT GHTH B:
$opMe aHHOHOB, KATHOHOB, SJEKTPOHeHTPANBHHX  GHIOMAPHHX
HOHOB HAH B BHZe cMeceli 5THX (OpPM, OAHA H3 KOTOPHX OOBIUHO:
JOMHEEpYeT. AMHHOKHCAOTH — aMoTepHble COCIMHeHHA: B CHIB-
HOKHC/IHIX DPACTBOPAX OHH CTAHOBATCS NOJOMHTEALHHMA HOHAMH,
B IHeJQTHEIX — OTPHIATEIHHEIMH,

*NH;
_ +OH™ |
R—(l:— co0™ —> R-—(I:—coo- + H0
H H
*NHy *NHy
+H
R—-([:——cocr — R—(lz—coou
H H

Beaeactsrne aMGIOTEDHOCTH AMEHOKHCHOTH B 3aBHCHMOCTH OT
€OCTaBa BOAHOTO pacCTBOpa MOTYT PeardpoBarh C KHCJIOTAaMH H C©
OCHOBAHHAMH, oﬁpasyﬂ COOTBETCTBYIOIOHE COJIH. Tankokon Hecer
3apsifH Ha @-aMHHHOA H KapGokcmibHOH rpynmax. BoabmmacTBO-
AMHHOKHCJOT 00/MajiaeT TOABKO THMH ABYMs CPYRIAaMH, HO Dsj
AMHHOKHCJAOT HMEET H IpyrHe CHOCOGHHE K HOHHS&HHH' TPYyNIeL.
JuamMuHOMOHOKapGOHOBAST aMEHOKHCIOTA — JH3HH HMeEET BTODPYIOY
AMHUHHYI0 TPYNIY, a LHCTeHH — Cy/ibQruipuaeHylo rpymmy —SH.

CHys™ CHySH
CH{NH) +3HT 5. (’:H(NHQ)*
coo™ : COOH

B 3aBACHMOCTH OT COCTABa PACTBOPA OHH MOTYT 06PasoBHBATH
COMH, pearApys ¢ KHCJOTaMH H menoyamH. Baarosaps amdorepro-
CTH aMHHOKHCIOTH SIBAMIOTCH GyQepHHMH BEIIeCTBAMH, BHIIOJ-
HAIONIUME BaXHyi0 QYHKUufo peryarporanus pH B oprammame.
AMHHOFpYIIla MOMKET PearHpOBaTh ¢ A30THCTOR KHCJHOTON, H IpH
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910M AMHHOKHCHOTA NPEBPREIEICH B oommc’mymmym 'ORCHKHG--
-ROTY, BHASNAA a30T

R.CIH.coox-nl-mo2 > R- CiH COOH+Ny+H;0
NH, OH

Wsmepenre KOMHueCTBA BHIEJANIEr0OCS NPH 5TOH peaKuun
-430Ta JeXHT B OCHOBE KOJIHYECTBCHHOTO MEeTOAA ONpeNeNcHHSA aMH-
HOKHCAOT no Ban — Caslixy.

AMEHHas TPYNNa CIocoOHa B3aHMOAGACTBOBATL C (OpMaibie-
«HAOM, H, CBA3aB TaKHM 06DA30M AMHHEHE IPYNIb, MOXHO LEJ0-
bl OTTHTPOBAaTh CBOGOAHWe KapGOKCHJBHEIE rpynmH. JTa peak-
JHS JeXHT B OCHOBE TaK Ha3HBAEMOIro q)OpMOJIbHOl"O THTPOBaHHA
TIpH KOJIHUECTBEHHOM ONpEne/eHHH AMHHOKHCAOT 1o CépeHceHy.
«Ouens BaXKHas PeaKius, HCHOJMb3yeMas NIPH ONPEREJEHHH aMHAHO-
RHCJIOT ~ MeTOZIOM XPOMAaTorpaQ, — B3aHMONEHACTBHE aMUHOKHC-
JIOT ¢ HEHTHADHEOM (TPHKeTOrHADHHAEHTRAparToM). MzemTaduxa-
UHIO K KOJNHIECTBEHHOE ONPENe/ICHHE aMHHOKHCIOT MPOH3BOLAT MO
#HTEHCHBHOCTH obpasylomeficd ¢ HHHFHAPHHOM okpackR. LIlupoko
TMPHMEHSIOT aBTOMATHYeCKHe aHAJH3aTOPH AMHHOKHCJIOT, B KOTO-
PHX HCNOJAL3YETCS PEaKUHs C HHHIHADHEOM.

% 3. CTEPEeOXHMMA SMHHOKHCROY

Y BceX aMHHOKHCJIOT, 32 HCKJAIOUEHHEM [JIKIHHA, 4TOM YIVEpo-
Jia, ¥ KOTOPOro BOAODOX 3aMemien Ha rpynny NHe, spasercs acH-
METPHYECKHM (BCE €r0 BaJEHTHOCTH 3aHATH YeTHPbMS PasIHYHEIMH
BaMeCTHTe/NSIMH) H o6najaer cBOACTBAMH XHDAJBHOTO IEHTPA.
BeslencTRRe Takofi 0COGEHHOCTH acHMMETDHUECKOTO aTOMa YTJEpo-
J@ aMHHOKHCAOTH ONTHYECKH AKTHBHH, NPHYEM OHA CHOCOOHH
$pAWATh IJIOCKOCTb IOJAPHIOBAHHOTO Jyd9a B NPOTHBONOJONHHE
CTOPOHK, CYLIECTBOBATh B BHAe MapH SHaHtHOMepos—D n L.
3arnasubie 6ykBH D u L ykasusaior Ha KonQpHIYPanHIO MOJEKYJIH,
4 We HanpaB/eHHe IMIOCKOCTH NofspH3anuu csera. Hanpapnenne
IJIOCKOCTH TOJSIPH3aLHE 0603HAYAI0T 3HAKOM «+» HaM «—¥, Tak,
pasmugaior D (+)-anamnn m L (—)-anansd. 3HaK H BeNHYHHA
OUTHYSCKOTO BPANICHHS 3aBHCAT OT- NIPHDPOXB DACTBODHTEIS, Peak-
UUH CPejH, HAJHYHA B PacTBOPe coiell H OT MPHPOAW GOKOBOH
uenn (R-rpynnm).

Bosslrserso D-nsomepoB ofnagaer CJaikEM BKycoM, & L-
$hopMi GesBKycHHe WM TOpbKHe. B cocras 6eakoB BXOAAT TOJBKO
L-amnrokmcaoTe, TIpH rufponnse GefkoB B MSTKHX  YCAOBHAX
AMHHOKHCJIOTH COXDAHSIOT CBOK ONTHYECKYM akTuBHOCTh, Ilpu
KHITUeHHH GeJKOB B IPHCYTCTBHH CHJBLHEX OCHOBAHHE NPOHCXOZHT
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PARSMAAUES (CMECh SUBHMOJCKYNAPENY ;  KOIAUECTR FaukHOMe-
poB), obpasyercs D, L-cMecs AMHHOKHCJAOT, He of/iagaloniag, ONTH- .
TeCKo# aKTHBHOCTEIO.

D- n L-®opME pasngyaloT mo mpOCTPAHCTBEHHOMY paclofoxe-
HHIO BOZOPOAA DajHKaNa B AMHHOIPYNNH Y o-YIJIEPOXHOrO aToMa
cepHHa, NIPHHATOTO 3a 3TAJOHHOE COEJHHEeHHEe

CHyOH CH,0H
HN—C—H  H—C—NH,
COOH COOH

L(-) cepun () ceprn

§ 4. AMHHOKMCROTHLIH cocTae Genxa

Hspecrno cesnimre 200 ammuorucior. Ho s cocrap Geakop Bxo-
AT TOABKO 20 MOCTOAHHO BCTPEYAIOINHXCA AMMHOKHCIOT. B saph-
CHMOCTH OT xapakrepa GokoBmix menefl (R) aMHHOKECJOTH AensT
Ha annd)a’m‘iecxue H HHKJHYECKHE. .

Tlo yHeaAy aMHHHBHIX H KapGOKCHAbHHX FPYIHT Pa3/IHYaloT aMHHO-
KHCJOTH: MOHOZMHHOMOHOKapGOHOBHe (TJIHLHH, aJaHEH, BaJIHH,
JefiuuH, H30MeHIHH, CepPHH, TPEOHEH, IHCTEHH, MeTHOHHH, TPHIITO-
¢daH, TEposuH, (eHuJaNaHHH); IHAMHHOMOHOKApGOHOBHE (/MH3HH,
aprHHHH); MOHOAMAHOAMKADGOHOBLHE (acMaparMHOBAas H FIIOTAMH-
HOBas KHCJOTHI); AHAMUHOANKaPGOHOBBe (KHCTHH). AMHHOKACAOTE
IPYNNHAPYIOT N0 3aPMMKEHHOCTH GOKOBHX DAAHKANOB, HX MOMAPHO-
CTH: HEMOASPHHE THAPodoGHHe (TIHIUHH, aNaHuH, BaJnH, JeHLuH,
H3oNAeHUUH, NPOJHH, (eHHAaNAHHH, TPUNTODAH, METHOHHH); NHO-
JISIpHble, HO He3apsuXeHHMe (CePHH, TPEOHHH, acmaparuf, IJIyTa-
MHH); IOJSIPHEE ¢ OTPHUATeJbHHM (acMapariHOBAs H IMIIOTAMMHO-
Basg KHCJIOTH, LHCTEHH, THPO3HH) HJIH NOJOXHTENBHBIM  {JIM3HH,
APrHHUH, THCTHAHH) SapAXOM.

MoOHOaMHHO-MOHOKAPGOHOBEE AMMHOKECAOTH. TIJIHKOKON HJIH
[JHOMH (aMHHOYKCYCHas KHCOTa):

. HLclH-COSH
NHp

TAHKOKON He BMEET aCHMMETPHYECKOro aToMa YIJIEPOAa, NO3TO-
MY ONTHYECKH HEAKTHBEH.

L-ananuu (Oc-aMHHONPOTHOHOBAS

P Kuenora)
CH; - CH - COOH
NH,
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Ovetts pacipocrpaiien B Tpapofe. Mrpaer Soabmyio poas B
©06MEHe BellleCTB PACTeHEHA H MHBOTHBIX.

1-Banun {oc - aMuHOMIOBANEPHAROBAS,
HyC - KuCI0Ta)
CH- CiH +« COOH

He
NHy

B Geskax cofepKuTCH B HEGOMBIIKX KONMHYECTBAX.
LJlefittur (- AMHHOH30KATIPOHOBAS KHCIOTA)

HC
>CH-CH2-0 - COOH
HyC
NH

CoznepXuress B GOALIIOM KOJHYeCTBE B mpopociieM 3ephe. Ilpn
CIHPTOBOM GPO}KBHHH—HCTOHHH[{ oﬁpaaonamm CHBYILHOrO MacJa.
L-HNaoneiuzs (¢-aMBHO-B-3THA-B-METHANPONHOHOBAST  KHCJIOTA)

CHy+CHy o
CHy

NH

B 6e.7n(¢1x BCTpeYaeTcAd B He3HAYHTeJbHBIX KOJHUECTBaX. Bmecre
£ BaJUHOM H JlEﬂLlHHOM CJHYXKHT HCTOUHHKOM oGpasoBal—mn CHBYIH-
HHX Maces TipH GPOXKEHHH.

L-CepuH (- aMEHO-B-OKCHIPONHOHOBAS KHCIOTA)

o
cluz . CIH - COOH
OH NH,

Hpmxanne)l(m K OKCHAMHHOKHCJOTAM.
L-TpeonnH (a-aMHHO-B-OKCHMaCHs Hasl KHCIOTa)

CHy+CH* CH* COOH
OH NH,
TaxxXe siBAseTCH OKCHAMBHOKHCIOTOR.
L-IlucTentd (@-aMHHO-B-THONPOIIHOHOBAS KHCAOTZ)
. CIH COOH
SH NH,

Hucrenn cofepXuT cynbdruapuaasuyio rpynny (—SH), urpaer
Goapinylo posib B o6MeHe BENIECTP KAK BOCCTAHABJMMBAIONIHE areHt,
JIeTKO NIPEeBPALIAETCH B IHCTHH.
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Hs—CH;— CH S—CH—CH
“coon -2’ Necook
N, Tt /NHz
HS—CH,—CH | s—CcH—C
COOH CooR
2 MONEKYBI LHCTeHHA Iucrus
L-Mernoran

Y B
H,0—§ —CHy* CHy G~ COOH
NHp

CayXHT 203aTOPOM (HCTOTHHKOM) METHJIbHHX TPYINIL
L-Tpunrodan (z-aMHRO-3-REAONRANPONKOHOBAS KHCIOTA):

CH
HC? ~C——C—CHy ?wcoox-l

| ]
HCX cﬁC\N SO N

HiMeer Gombimoe 3HadeRHe B oGMeHe senmects. CaszaH ¢ 06paso-
BaHHEM B 3KHBOM OpraHHsMe BuTamuia PP (gmamuma).
L-THCTHARH (- aMHEO--HMHAA30MHATPONHOHOBASA KHCJIOTA) !

)
H(':——l':—CHz' CH - COOH
Ny, NH NH,

Ned 2

L-®ennsananui (o-aMaHO-B-eHAITPONHOHOBAS KHCIOTA) &

Hy
T

¢7 " —cy—Cit- coon

HC%C PTCH”

BxoAHT B coctap Geaka 06yCJHOBIHBACT KEATYIO OKPACKy NpH
KC4HTONPOTEHHOBOK PeaKItHR.

28




image30.png
L-Tuposnt {g-aMaHO-p-OKcHEREMIPONEOHOBAR KHCAOTA):
. CH,+ CH + COOH

|
) N
l-l:\‘v/i:

ou

Onna ws HamGoJee DACTPOCTPAHEHHHX B NPHPORE AMHHOKHCIOT.
Coaepxutes BO Bcex Gemkax. OT ee IpHCYTCTBEA B GesKe 3aBHCHT
peakuns ‘MuinoHa, NaeT TaKKe KCAHTONPOTEHHOBYI —PeaKIHIO.

THDPOSUH OTHOCHTCS K BEINECTBAM, OT KOTODHX 34BHCHT LBeT
NLIEHHYHOTO TecTa H Hajeyu# ms Hero. ITox mefictBHeM depMenta
THPOSHHA3H (MOROQEROJ — MOHOOKCHFEHASH) OH OKHCIfeTCH M.
ZaeT TeMHOOKPaIUeHHHEe NPOAYKTH — MeJaHHHEL

L-TIponun (nupponeanH-c-KapGOHOBAs KHCIOTA):

H,C—CH,
H,(l: cl,_cooH
NN\

NH H

TponnHa MHOTG COZEPXKHTCS B CIHPTOPACTBOPHMHX GeJkax
BJIAKOB.

MOHOAMHHO-IHKAPGOHOBEE AMHHOKHCAOTH. L-Acnmaparmrosas
KHCIOTA (aMHHOSHTapHasA)

HOOC-CHg-CIH- COOH
NH,

Baaroaaps nsyM KapGOKCH/JBHHM TDYINAM B BOXHHX DacTBOpax
ofxanaer Kucaofi peakumeii. B Boge pacTeopsercs mroxo. Hrpaer
BaXHY0 DOJh B O6MEHE BeulecT® y pacTeHHi. B  pacTHTENBHEIX
Gelxax cozepxmrcad B GOTBINHX KOJHYECTBAX B BHJE CBOETO MO-
HO2MHAA — aclaparaia

NHz0C - CH; ~E;l.- COOH

L-T'moTaMHHOBAS KHCIOTA (0-aMHHOTNIIOTApOBAsT) &
Hooc-cHz-cHz-CIH- COoH
NH

Bra KECIOTA AaeT B PACTBOPAX KHCAYIO peakuuio. B Genkax
pacTeHufi COAEPXKHTCS OOHIHO B HanGosbllieM KoIHIecTe. B pacre-
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X 0B pncﬂ,‘q’rmmx ‘Bem;ax.,upmmmye*r B mﬁte
ﬂOaHH}(a — r.'lyTaMHHa'

HyN+ OC* CHy* CHp * CH+ COOH
: NN

L-o-AMHHOAIHNAHOBAS KHCJIOTA:
1HOOC « CHy* CHy * CHy C'H' COOH

NHz
- Bromer B cocTaB HOXOpPacTBOPHMOro GejKa 3ePHA KYKYDYSHL
Iinamunomonoxapbonophie kucaot, L-Aprunms  (L-ammuo-
S-ryaRHuHE-H-BasepranoBas KACJIOTA):
™

C=NH

4 7 B o -
HN—CH,* CH,* CH,*CH * COOH
<
NH; N
ApruHREH BMeCTe ¢ JIH3HHOM H THCTHIHHOM OTHOCAT K IpYyIIe
-OCHOBHBIX aMHHOKHCJIOT, B BONHHX pacTBOpax AaeT MIENOYHYIO

Peaxnmo.
1.-JInans (o,6-AHAMHHOKATPOHOBAA KACHOTA):

& 8 7 P a
(|:H2-CH2-CH2~CH2. ClH +CooH
NH, NH,

KpoMe o-aMHHOKHCIOT, B 3¢pHe HafiieHa Y-aMHHOMACAAHAS

KHCIOTA (C‘HzCH:CH2COOH), KOTOpasx 06pasyercs H3 IJIOTAMH-
NH,

‘HOBOJ KHCJIOTH B De3yibTaTe [eKapGOKCHIMPOBAHHA MOX AHCTBH-

eM (epmenra roraMataexapboxcuaash. B orimude or pacrenmi

‘IeJIOBeK H JXHBOTHEHE CHHTE3HPYIOT He BCe aMHHOKHCJOTH, BXOAH-

llme B COCTaB GeJIKOB.

B cBA3H C STHM AMHHOKHCJIOTEl NEJIAT Ha KBE TPYNUB: CHHTe3H-
‘PyeMmble OPTaHH3MOM 4YeJIOBEKAa # MKHBOTHHX, HJH 3aMeHHMHe, H
HEeCHHTe3HpyeMble, HJIH He3aMeHHMEe (PIX TaKKe HA3HBalOT 06HA3a-
TEJBHBIMHE) .

-§ 5. Mopmel ceazeli B Genxe

Bospmas u croxHas MoJeKyna Gelka o06pasyercs B pesyiib-
“TaTe BOSHAKHOBEHHS CBsigelt paaquunoi npounocTH. Haubosee npou-
HBl KOBaJICHTHHE CBfI3H. OCHOBHle XHMHYECKYI0, HaubGonee mnpod-
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HyWXuMRdetiyo cidh "~ xobkabitviyio’ Gpaayier dtoMi ' (unn
PPN’ ATOMGE), Ha' BajéHTHHX ODOHTAa/NfX KOTOPHX ~ HMEIOTCH
HECTIApeHEHe 3JeKTPOHEL. OGoGIeCTBNCHHEe S5STHX  SJEKTPOHOB .
Beller K GOPMHPOBaHHIO OOl A1f CBAHBAIOMEX ATOMOB 3JEKT-
pouHOl maph. K HEM OTHOCAT HeuTHLHbE, AHCYNbQHAHBE H CAOK-
HO-3(HPHHLE.

. Menrannol cesabio (—CO—NH—) coeanusorcs mexny coGolt’
GCTATKH aMHHORHCIOT. JHcyappnANan cesisp (—S—S—) obpasy-
ercst 8a cuer ABYX cyibdrunpmaembx rpynn (—SH) ocraTxos
nuerennia, s GoconpoTenHoB xapakTepHo oGpasopanue sdupos
thochopHOf KHCAOTH B CepHHA,

5,
HC o Ocnobarus I

a1

|ﬁ {
NH;—HO—C—NH - c—coon P
i i

Vo
Ry él’ / .
flentudian cBAzb y4
i
OH Ocnobanue I
o2

Trurosudvan class 3,5-pocgobuspupnan clras

BaxHa TakXe HOHHas CBHSh (cOieBad), XapakTepHas s CO-
Jel H O5YCJIOBJIGHH8H TNPHTSXKEeHHeM MEXKAY MPOTHBONOJOXKHO 3a-
DAXEHHBIMA HOHaMH. B
Genkax CyIIeCTBYIOT TaK-
e BOXOPOJHEIE CBA3H. Bo-
LOpOIHAA CBA3b NPOABJA-
eTcst Mexay aToMaMu
BOJIOPOAA ¢ aTOMaMH HaH-
Goilee SAEKTPOOTPHIA-
reasibx saemenroe (O, N,
Fe u zp.). Bomopoanas
cBfisb obpasyercs, KOTAa
npoToH BOAOPOAA, KOBa-
JIEHTHO CBH32HHHMA ¢ OA-
HHM H3 3THX aTOMOB, pac-
NORAraeTca MeXAy HHMH.
AToM BOZOPORA COAEPHKHT .
eRAHCTBEHBEA  9JeKTDOH, Puc. 6. Cxema raapodo6HOre BoaRMONEHCTEAT

TOT MeXIy AByMA EENOAADHHMH TPYNNAMH ala-
# KOrma S STEKTPOR  yypy 'y ‘mefumma (H30GpaeHN TeMmiy Npe-

YXONHT HA OOPA30BAHHE 1oy woaekymi BOAH A3OBPAIKCHM CBETAWMIE
KOB&JICHTHOH CBSISH, AAPO  KpyKamE)

3%
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(npoton) ocTaercs Ges 3IMEKTPOHHHX caoeB. Takoll Bomopox
(MPOTOH) He OTTANKHBAeTCS SJEKTPOHHWMH OOJaKAMH  COCeXHHX
aTOMOB, a HA0BOPOT, NMPHTArHBaeTcAd HMH, OOpasys BOXODORHYIO
CB#3b, KOTOpas c.na6ee, YeM KOBaJIeHTHAs] MM HOHHas CBf3b, HO
CHAbBHEe, TeM ciabble CHARL MEKMOJEKYAAPHOrO NPUTAKEHHS.

Eme cnabee runpodobuele B3aHMOJEHCTBHS — 0COOHIE  BHZL
CJHa6HX MEXMOJNEKYNSIPHHX CHJ, AefiCTBYIONEX TOJBKO MEXAY He-
NONAPHHME MOJNEKyJaMH (palHKalaMH) M TONBKO B BOXLHOH cpeme
(puc. 6). TuapodobHLEM B3anMoLelcTRHEM 06afal0T OCTATKE (pa-
JHKa)iH) BajdnHa, definHHA H QeHHATaNaHHHA, a TakXe NPOTAHA,
anauuHa, TPENTO(aHa B LHCTHHA.

§ 6. MpocrpancTeenHas crpyurypa/ GenKoBok monexynb

Benky — 310 AnHeHHKEe CONOJUMEPE!, TOCTPOEHHEIE H3 OCTAaTKOB
AMHHOKHCIOT. OHH HMEIOT HEeCKOJIBKO NOCAEeN0BATE/IbHO BO3HHKAIO-
MOMX yPOBHER IPOCTPAHCTBEHHOM CTPYKTYPH (opraBusaliud). Pas-
JIHYAIOT HETHpPE YPOBHS CTPYKTYPH GENKOBOM MOMEKYJNH: NePBHU-
Hasi, BTOpDHYHAs, TPeTHYHAS H yeTBepTHUHAA. [

ﬂepnu-man cTpykrypa. Bosnuwkaer GOsarogaps NeNTHAHEIM
CBASAM MEKAY 0-KADGOKCHIBHOR M o-aMHHOTDYIIOH.

R—CH—CO—{OH}+ R‘—(IZ'H—COOH—>

NHp NHy,
~—>H;0 +R—?H—CO—NH—?'[—COOH
NH, R

Bnamnapﬁ COEJIHHEHHIO MO ITOMY [PHHLHNY AECATKOB H COTEH
AMHHOKHCJAOTHHX OCTATKOB 06p83y8TCﬂ TIOAHNIENTHAHASR LENb. ITo-
JIHNIENTHAHAA TeOPHf CTPOEHHS GenKoBOKk MOJIEKYJIH, NPeAMOXeH-
Has OmuieM (QuIlepoM, OXasaJach OCHOBOTIOJArajouleH, BOKPYT
KOTOPOX DasBHBAIOTCH COBDEMEHHBE MPENCTABJICHHS O CTPYKTYpe
Genka. [lepsuuHolt cTPYKRTYpOfi GelKa HASHBAKT MNOCJAELOBATEb-
HOCTh PacnoJIOXKeHHs] AMHHOKHCJOTHBIX OCTATKOB B NOMHRENTATHOR
aeny.

Bropuunas cTpyktypa. OGpasyercs Gnarogaps BOAOPOAHHM
<Bsi35M. Bomopoanne cBssH claGee, OHH [PHCYTCTBYIOT B MOJEKY-
e Geska B oueHb GOJBIIOM Kozspxecwae H [03TOMY HIP2KT BaXHYIO
POIL B MOANEPKAHHH CTPYKTYPH GelKOBOH MOJEKYJIH.

Pagmuuaor «- ¥ B-cTpykTypy (BTOpHUHYI). B a-cTpyKTYpE
‘MEXAY OTAECNbHBIMH YaCTAMH IJIHBHOK HOJIHHQHTH}-(HC'ﬁ UEnOYKH
BO3HHKAIOT BOAOPOAHBIE CRBS3H. B pesyapTaTe NOJHUNENTHAHAS Le-
Touka 3akpyunBaercs. Haimume «-CTPYKTYPH B MOsiekyJde Gelkos
GHJI0 YCTAHOBNECHO H3BECTHEIM AMEPHKAHCKHM XHMHKOM J1. [Tonmn-
TOM H ero coTpyauukoM Kopu Ha OCHOBe DEHTreHOCTPYKTYDHOrO
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aHanm3a. Cxema cuHpase-
BHAHOR  o-CTPYKTYDH HO-
JIANENTHAHOR LETOUKH CXe-
MaTHYecK¥ NpeicTaBiieHa
Ha pucynke 7. Ms sroro
PHCYHKA BHIHO, UuTO OZHH
TNONHH{ BHTOK CIHpaJXH
BRa0OYaeT 3,6 aMHHOKHC- 3 Bumon
JOTHBIX OCTAaTKa, & <War»
CNHpady,  COOTBETCTBYIO-
Wul  OHOMY AaMHHOKHC- Gy L B
JOTHOMY sncnm(y, HMeeT
Anpny 0,15 am. T 854

H%qm pce GelKkH, Kak ] 7 roiud g L
JlerKOpacTBOPHMES, T2K H ]
TPYAHODACTBODHMbIE H TIO-
utH Bce (epMentH 06Ja-
AT a-CTPYKTYPOH. Of- Puc. 7. CxeMa @-CTPYKTyPH ROJHNeNTHAHOR
HAKO He BCe OJKH Npel- Uenouks
CTABJSIOT CNHPAJEBHIHYIO
¢Gopmy Ha BceM NPOTHAXKEHHH CBOMX NOMHMENTHAHHX Uened. o-Cra-
panib, MpefcTaBieHHass ¥ OOJBIIMHCTBE HCCACLOBAHHEIX  Ges-
KOB, —He ¢JHHCTBeHHAst HX KoHoburypaumus. CymiecTyeT BTOpHU-
Hafd CTPYKTYPZ € MEMCMOJIEKYASAPHHMY BOJOPOAKLIMH CBS3AMY,
COEIMHAIOUHMH COCelHHe MOJHIeNTHAHEeE LENOYKH, — B-CTPYKTY-
pa. OrIMyNTeNbHast OCOGEHHOCTD B-CTPYKTYPE! B TOM, UTO NOJNHMEN-
THAHbIE HENOYKH B Hell BHTAHYTH, a HX nemtaixde rpynmn (C=0
n NH—) aexar B OfHOW IJIOCKOCTH H ODHEHTHPOBAaHH Tak, UTO
MOTYT 06pa3OBEIBaTh BOAOPOAHEIE CBASH C  COOTRETCTBYIOUIMMH
rpynnaMu cocefHsx Uemefi, Tlepuos MAEHTHUHOCTE lENK pPaBeH
0,72 um. Ha cxeme (puc. 8) noKasaHE TPH Napa/ieJbHO PACIONO-
KeHHble UENOYKH, COS/HHEHHHE MEXIy COG0H  BOZODORHWMHE
cBSI3AMH H ofpasyioline B-CTPYKTYPY, B KOTOPOK TPYRIEl PAcmoso-
JKeHH HaZ H 0], MIOCKOCTBIO «CKAaAYaTOr0 JHCTAy.

Tperaunas cTpykrypa. IIpencrasiser co6OH pacrnojoKeHHe
B MPOCTPAHCTBe MOJHNIENTHAHON WEIH, OTAeAbHEIE YIACTKH KOTOPOHK
HMEOT BTOPHUHYIO CTPYKTYpY. Ilo dopme GenkoBO MOJEKyIH,
CJONHBIICACH Ha TPETbeM YPOBHe MPOCTPAHCTBEHHON ee OpraHH3a-
UMM, Pa3NHYAIOT GeNKH IJM06yaspHeie H GHOPHANADHLIE.

THOGyIsipuble Ge/KH — PACTBOPHMEle BELIECTBA ¢ KOMNAKTHOR
TpeTuaHol CcTpyKTypok. K raoGyaspusiM oTHOCHTCH GOMBIIHHCTBO
Be/IKOB, COePKAUNXCA B PACTEHHSX, XKHBOTHBIX H MHKDOOPTaHH3-
max. Tlo popMe oHE NPUGAHXKAIOTCH K APy HAM daaKncouty. s
HX XapAKTEPRCTHKH NPHMEHSIOT OTHOIIEHHe AJKEH 6OJbUIOH OCH
MOJIEKY/Ibl K Malok ocH a/b, And npuMepa npuBeleM ANs HEKOTO-
PHIX H3 HHX STH BeJHUHHBL.

545 Bumow

il Bumon
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Beaox Ornomrerme

CnupTopacTeopummii Geqok (3eHH) SepHa KYKYPYSH 20,1
CnnpropacTBopHMHEH Gefok (MIHAIAH) 3epHA NILEHAIS 11,1
BepMenT KaTanasa 5,8
BeJoK 13 CeMAR KOHOMMH (91ECTHH) 43

@opMa HEKOTOPHX FJIOOYJADHEIX GENKOB MOXET 3HAYHTENBHO
OTAMYATLCSA OT MAPOBHAHOK H HANOMHHATh BHITSHYTHE HIVIEl HJH
KOPOTKHE HHTH.

QuGpuNNSPHbIe GeAKH HMEIOT HHTBHAHYIO dopMy. Oy o6LiuHO
HepacTROPHMbL. Brimoamsior samurhbie GysKnuE, K HHM oTHOCST:
KepaTHH, coAepXaimufics B BOJOCAX, POTAX H KONETAX XHBOTHEIX;
MHO3HH MYCKyJ/10B; (DHGDOHH IMeJKa H T. .

YetsepruyHas CTPYKTYpa. Moilekydbl MHOTHX GEJKOB COCTOST
H3 MOHOMEPOB, 06Da3OBAHMEIX OTACTbHBIMH HOMHUENTHAHHMH Le-
TAMH. ACCOLHANHS HECKOABKHX MOHOMEDOB, HX B3aHMHOE MDOCTPAH-
CTBEHHOE DACHONOMKEHHE B EIMHOH CAOXKHON MOJEKyJe COCTABJSIT
HeTBEPTHUHYIO CTPYKTYPY 6enka. UeTBepTHUHYIO CTPYKTYPY co3aa-
10T BOZOPOJIHHE CBSI3H, 3JEKTPOCTATAUECKO® B3aUMOJeNiCTBUE Das-
HOHMEHHO 3apTIKEHHBIX IPYMH, BaH-Xep-BaaJIbCOBO B3aHMOACHCTBHE
GOKOBBIX PAAHKAJOB aMEHOKHCJIOT H AP.

§ 7. Ceosictea 6enxos

Beakopste BemiecTBa AT psAx XapaKTepHHX peakuuii. Pac-
CMOTpeHHHE DaHee PEAKUMH AMHHOKHCJIOT XapPaKTeDHH TaKxke H
s 6eIKOB. BeakH HpencTaBAsioT coGol amQoTepHble SAEKTPOHE-
a1 (aMbonuret). N HHEXx XapakTepHa H303JEKTPHYECKas TOU-
ka —peananHa pH, npu koTopo#i Genok Kak KHCAOTa HAH Kak
OCHOBAHHe HMEET HaHMEHBIIYIO CTeNeHb AHCCOUMaNBY. B H303J7eKT-
pHYecKOR TOYKe CYMMAapHBI 3apsaj MOJEKYA:l DaBen HyJIo, UTO
NSl TIEKOKOJA MOXKHO Bhpasuts dopMysoi CHp(NHg)+COO-,
B 3710# TOUKe PacTBOPHMOCTb Gelka HaHMeHbIIas. DTHM MOABL3YIOT-
Cf /IS BhiAENEHUsi GeJKOB H3 PACTBOPOB. BiricanHsaHHe GeXKoB H3
PAaCcTBOPOB COJISMH A€ BCETO MPOHCXOAUT NPH H30SMEKTPHUECKOH
TOUKE.

HaosnekTpHuecKas TOYKA HAXOAMTCS AJS TMIEajAKHA TUIGHHIB
npu pH 7,1, a ans senHa kykypyssl npu pH 6,2. Beaxs obaanant
rUIpOHABHEIME CBOKCTBAMH, T. €./CBA3BIBAIOT BOAY.

Tlpn HaGyxaHnu o6pa3ylOT CTYAHH HAH resn. CHABHO THAPATH-
POBAHHBI Ielb-— MeHHYHAs KJeKOBHHA, CcOjepXamas OKOJIO
%f3 mognl. I'mApoduAbHOCTD Ge/KOB 3aBHCHT OT THAPODHALHHX
TPYTI, PACTIONONKEHHBX HA NOBEPXHOCTH GesikoBO¥ CJOGYRH H HpH-
TATHBAIOLINX K ce6e NUNOIBHbE MOJEKYAH BOxH. K HEM oTHOCATCS
nentuiHas cpssb —CO—NH-— (cBssbieaer OfHY MOJEKYJY BO-
AH), aMuHHas rpynna — NH (0XHY MOJeKyJy BOAR), KapPOHOKCH/IL~
Hast rpynina — COOH (ueTnpe MOJEKyIH) H T. K.
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BGausn momepxHocTH Genkosoft
MONeKy/El MOMEKYJhl BOLb CTPO-
IO OPHEHTHDOBaHH, a TO Mepe
YAaJCHHST OT Hee HX Pacrosoxe-
HHe CTaHOBHTCH Bce GOosee Gec-
nopspounstiM, Boamas oGomouka
BOKpYr Ge/NKOBOH MONEKYRH IHpe-
TATCTBYET OCaXIeHHIO Berka, MHO-
BHIIAET YCTOHUMBOCTL GeENKOBHX
pacteopoB. OGespoxuBande Gel-
KOBEIX r106YJT ¢ MOMOMILIO OpraHa-
4eCKHX  pacTBOpHTeNeli (cmupTa,
aueTOHa) H coMelt (CHHXEHHE HX
THAPO(HABLEOCTH) MPHBOAHT K
TOMY, UTO, CJHHAasch, OHH 06pasy-
JOT KPYTHHE YaCTHUB! ¥ BHIAfAIOT
H3 pacTBOPa B BHAe OcaiKa. [uapobmieHele cBofcTBa Gen-
KOB 3¢pHa HMEIOT GOJAblIOe 3HAuCHHe IPH XPAHEHHH H mepepalor-
Ke 3epHa, NPH BHIIeUKe XJAe6a, MPOH3BOACTBE MAKapoH H T. 1.
Passuunas THAPOQHILHOCT: G€JNKOB— ONHH H3 BaXHBIX NPH3HA-
OB 3epHA CHJBHOMA M c1aGofi MUICHHIEL.

To uAM HHOe pacToJOMeHke ATOMOB B MoJleKyie Gesnka Hasbl-
Balor KoHpopMaunell. KorpopMaunw Genkos, co3falOIIylCcs NPH
HOPMaNBHEIX (PHIMOJOTHYECKHX YCJIOBHAX KOBAJEHTHHIMH M AONOA-
HUTEABHHIMH CBA3AMM, KOTOPhle HPHAAIOT GeJaKOBOM MOJEKyJde oOn-
PeleneHHYIO YHODPSAOUEHHOCTh H KOMMAKTHOCTb, Ha3mlBAIOT HATHB-
HOM,

Jlenatypanus GelKOB — CJIOXHOe sIBJEHHE, B OCHOBE KOTOPOTO
JIEKHT H3MEHeHHe BTOPHUHOM, TPETHYHON H UeTBEPTHUHOH CTPYKTY-
Pl BeJKOBOH MOJEKy/bl NPH COXDAHEHHH NEPBHIHON CTPYKTYpHL
Ona 00ycnosiena HapyLICHHEM KOONMEPATHBHON CHCTEMEI HeKOBa-
JIGHTHHX B3aHMONEACTBHA  (BOXOPOAHMIX cBsiseH, THAPOQOGHHX
B3aHMOeRCTBHE). B pesylibTate yrpaunMBaeTcs YHHKAJBHOE MPOCT-
PAHCTBEHHOE PACHONOKEHHe H (OPMa TONHICNTHAHBIX HENoYeK, Ha-
pymaercs HaTHBHAass KOHGOpMalHa GenKkoBOK MoJeKyJH. XuMuue-
CKHii COCTAB IPH JAEHATYPAUHE OCTaercs Ges HaMeHeHHA. CxeMaTtH-
YeCKH JAeHATYPaluHIo 6ejika MOXHO NPEACTABAT, KAK DAa3BepThiBaHHE
OnpeeNieRHBIM 06Pa30M YJIOXKEHHOH B MPOCTPAHCTBE MOJNHNCHTHA-
HOM Henoykn ¥ 06pasoBaHHe GecropsaouHoro KayGka (pHc. 9).

Jlenartypauus B GoJblUMHCTBE CcaAydaeB— mpoliecc HeoGpaTH-
MHH, OAHAKO H3BECTHBl CJAy4aH OGDATHMOR JieHATYypaluH OelKOB.
JenaTypannus usMeHsier MepBOHAYANbHEIE CBOICTBA GENKOBHIX Be-
LEECTB: YBE/MUHBAETCS DEAKTHBHOCTb HEKOTOPHIX  XMMHUGCKHX
TPYIN, BXOAANIHX B COCTAB MOJEKYJE; MOABJAIOTCA CBOGOIHHE
cpymns (—SH u gp.); yMeHbIUAKOTCS PacTBOPHMOCTb, THAPOGHIIL-
HOCTB, (DepPMEHTATHBHAS AKTHBHOCTb; H3MeHsieTcs (OpMa HAM Be-
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Puc. 9. Cxema aerarypausn GeAKOBO MOZEKYJh:

& — KCXOAHOS NOZOMKeRKe; & -~ KaYHEAKIEEcH, OOpaTHMOE paspep!
THB2HHE; # — NANEKO 3Jamlelmee, HeolparaMoe pesmepThlBagHEe LO-
ARMeNTEABOR UemOuKYM

JiH9EHA GeKOBOE MOJIEKYJH, YBEJHUHBAeTCS ee acCHMMETPHS;
o6serqaercs BOSACHCTBHE NPOTEONHTHYECKAX (PEPMEHTOB; K3MEHSA~
€T 3apAA JAcTHI M T. & O ToM, HACKOABKO TJIYGOKO H3MEHSETCR
GenkoBoe BEILIeCTBO B PesyibTaTe AeHATYPalHH, MOXKHO CYAUTH
JIHIIG HQ  COBOKYNHOCTH MPH3HAKOB, lIeHaTypprloume BOS)IeﬁCT-
BHS DasNeqdIOT HA XHMHYECKHE, (HSHUECKHE H (HOJOTHUCCKYE,
XOTHA 4acTO MHOTHE U3 HHX neﬁc‘rsymr B3aUMOCBA3AHHO.

K XHMHYecKHM areHTaM JeHATYpailHd OTHOCAT BellleCTBa, Pes-
KO H3MeHsOIHe BednyuHy pH (KHCIOTH, mesowH), OpraHduecKue
BelecTBA H PACTBOPHTENH (MOUEBHHA, COMM TyaHHIWHA, YypeTaH,
CNUPT, ALeTOH), AETEPrenTH (AoAenmiIcyabdaT HATPHA), CATKLATIAT
natpua B Ap. 13 usMYecKHX areHTOB HEOOXOAMMO HA3BATH MPEXK-
Jle BCETO TEIVIOBYIO AeHATYPauHio, T. €. JeficTBHe BHCOKHX TeMIle-
patyp. Harpes paspuBaeT BONOpOAHHE CBA3H R Hapylaer
B3auMofeficTeHe THAPODOGHEX rpymn. Tennoras genarypanns Ger-
\KOB HauGojee 7acTo HabJIONAeTCs TPH CYIIKe 3ePHA, eCJH OHA
BeJeTCAd ¢ HapyllleHHdeM yCTaHOBJIEHHHX NMPaBHJ, a TAKXe B Peay/b-
TaTe c4MOCOTPeBaHHs 3epHOBOH Maccel. Ilpu Harpesanmu mo 45°C
BCXOXKecTb SepHa He H3MeHsercss, npE 50..60°C camkaiotes
xne6onekapHEle cBOHCTBA, OCOGEHHO 3epHA NUIEHHIEH.

CreneHs Ten0BOR meHaTypauuu GenxoBbix Beuects (A) sasH-

CHT OT TeMIEPATYPH U NPOAOJIKHTENILHOCTH HArPeBa, a TaKiKe OT
BJAXXHOCTH.

A=f(t,w,7),
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Pac. 10, Banfnne TeMneparyps moppc- <. g} ool 4oL o
YGEHA Ha HIMEHEHHE COOTHOMNIERHS BSO- .
Ta OTAGNBHHX (paxunfi GeAKOBNE Be-
TUECTS CeMsH COR: s
1 OnAAT BETARKE; 2

8= mencumas BHTAEKE;
ocTaToR

0a¢8as BuTERRA;
— BepacteopaNEA

rAe {—reMmepaTypa Harpesa; @ —
BJAXAOCTD 3€pHA; T -— OPOAOJKETENb
HOCTR Harpesa.

gpoxuvl K edueny aomy, %
S8 Sbvuwl

Biusinpe Temmeparypu Ha-
rpesa Ha XapakTep JeHaTypa-
uEH GesNKa NOKAa3aHO HA PHCYH- 20746 60 80 100 120 150 160 180
Ke 10 Termepaimypa, *¢

Harpesanpe sepHa NpH OfHOH H TOH Xe TeMmepatype MOMeT
TN0-pasHOMY BJIHATH HA €ro KadecTBO, eClH BJaXHOCTh 3€pHAa H
TIPOAC/IKHTENBHOCTE €r0 HarpeBa GYAYT pasiuuHeIMH. B aasHcuMo-
CTH OT YCJAOBHH TeNJIOBOJ MeHAaTYypPalHH YCTAHOBJEHB! YeTHpe
OCHOBHBIE CT4JHH Ka4eCTBEHHONO COCTOAHHS 3ePHa IMUEHHIBL.

Tlepean cragns XapaKTepHsyeTcR TepMoakTHBauHe# sepHa, Ha-
GmopaloTcsi mepehie MPHSHAKM 0OpaTHMOR TeNJIOBOH JAeHATYpanHy
HaBEMeHee CTOMKHX GeJKOB — aibOYMHHOB, TOBHINEHHe SHEPTHH
NpopacTaHHsl H BCXOXECTH, NpHYeM MNOJOXKHTENbHOE BIHAHHE Ha-
TpeBa TEM BLIHIE, €M HHXKE HAYaJbHAA BCXOXeCTb. MaKCHMyM
TOMOXATENLHOTO BJIMSHAS KarpeBa HaGmofaeTcs MPR AEHATYPaLHH
6enkoe (no ux pacTBopEMocTH) B cremend 2,0..2,5%. 3a stuMmum
npeneTaMy, CONPOBOXKAAINMMECS Gosbinell CTENEHbI0 AeHATYPalHd
GenkoB, HAYMHACTCS CHEXKEHHE SHEPrHH NPOPACTAHHST H BCXOXKe-
CTH. '

Ompowense a3oma. OmIeImY

Ha B’l‘OpOfl CTajHH OTCYTCTBYIOT 3aMCTHBHIC H3MEHCHHS TEXHOJO-
THYECKHX NMOKasaTenxell KaYectsa sepHa, Ha s10#i cragmm Aenatypa-
Iy cBOACTBA GeKOB H3MEHAKTCS HESHATHTEJbHO, Ha xJefonekap-
HBIX K44eCTBAX 3epPHa 3TO He OTpaxaercs.

TPeTbﬂ CTagusl NPHBOAHT K YKPeNIeHHIo KIeAKOBHHH TMUIEHH-
un. Ee HIMDOKO HCMONB3YIOT AMIA YiyYilleHHs: (HSHYECKRX CBOKCTB
cnaboit KreHKOBHAN,

OTaHunTe/IbHbBIE NPU3HAKH 9€TBEPTOH CTaAHR — AANEKO 3aimell-
lnee ykKpelnJjeHue Kn’leﬁKOBHHH, KOTOpasi CTAHOBHTCS KpOmBU-lel‘:lCH
HJIH  COBCEM He OTMEIBaercH, X-YIEGOI'[EK&PHHG KagecTBa MYKH 3a-
MeTHO yxyamaiorca. Kpome Harpesa, neHaTypHpylomlee soajeficT-
BHEe Ha OeJKH 3€DHAa OKa3HBaeT OOIyYeHHe YAbTPAdHOIETOBHM
CBETOM, 8 TaKXe OGOJBUIAMH JO34MH PEHTIEHOBCKHX H Y-iyuefl.

BeJsiknt ficHaTypHpYIOTCA IIPH MeXaHHYECKHX BO3AEHCTBHAX, BH-
cokoM napJeEmH — 500 ... 1000 MIla, pacTupanne cyxux mpenapa-
TOB, SHEPTHYHOM BCTPAXHBAHHH DPaCTBOPOB H PacTeKaHHH ¢ 0Gpa-
30BAHHEM TOBEPXHOCTHOH ITeHKH, JleRaTypanus NpH DacTeKaHHH
OOBSCHSETCH TEM, YTO Ha NOBEPXHOCTH PA3feNa BOZHHKAET MOHO-
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“cniok Benka, B KOTOPOM. NOJHINENTHAKNE TehH DASKEPTHBADTCH.
-K MexaWHuecKHM JeHATYDEPYIOIHHM BO3NeHCTBUAM OTHOEHT BO3-
HeiicTBREE YNBTpasByka. Hekorophie GenkopHe o6pasoBaHHs NOABED-
KeHH JeHAaTypallud NpH saMopaxuBaHuE (munonporenns), Cy-
IHRCTBEHHBIE H3MCHEHHS NPOHCXOAAT B GenKkax (H APYrHX BemIecT-
Bax) sepHa MOpPo30GoiiHOTO,

§ 8. Knaccupuxauun Genkos

Panuonansaofi XxuMHuecKoll KAaccA(HKaUHH GelKOB IMOKa He
cymecrByeT. B ocHoBy HaHfonee PpacHPOCTPAaHEHHOH CHCTEME
knaccHHKAUMH NOJOXKEHH JBa MPHHIHMOA: CTENeHb CAOXKHOCTH H
xapakrep pacrsopuMoctH. Io cnoxHOCTH CTpOeHHs Geakn pasge-
NA0T Ha ABe GOMbUIHE TPYNIH — IPOTEWHH (mpocTHe GelKH) B
npoTeRAN (cnoxHble Gemxu). UacTs a3oTa BXOZHT B COCTaB He-
GeJIKOBLIX COC/HHEHHN.

Tporennn — Gesiky, JaOUlke NPH THAPOJHTHYECKOM pacilerJe-
HHYHE TOJAbKO 2aMHHOKHCJOTE. 3T0 3anaceble, CKeJIeTHHIE (QHO]JHHE)
H depMentHne Genku. IIpH H3yueHHH NPOTEHHOB (PacCTHTENLHBIX
BeJKOR) HCUONB3YIOT METOX H3BJeueHUs HX (PAaKUuA mO PacTBOPH-
MOCTH (afpOyMHHBI, TVIOGYNHHH, TPOJAMARN H THIOTENHHE), mpex-
JIOMEeHHEN aMePHKAHCKHM HeclenopareneM OcGopaoM.

AnpGYyMAHH DacTBOPAKTCA B BOJE, HX MOXKHO BHJEJHTh H3
PacTEOpa B BHAE CIYCTKA JEHATYDPHPOBaHHOTO OejiKa IPH KHIsde-
HiH. M3 BOOHBHIX PacTBOPOB aJBEOYMHHH OCaXIaloT TaKxe BHCAlH-
BaHMeM IPH HACHILEHHH COMSMH (cyanaToM aMMOHHA M AD.).
AnbGyMHERHI KOMIIEKC 3¢PHA B OCHOBHOM COCTOHT M3 (epPMEHTOR.

Tno6ynuau pacTBOPSAIOTCH B BOAHEIX PACTBOPAX DASAHYHHX CO-
Jefy (npuMeHsoT 0661YHO 5... 10%-upik pactrop NaCl). B uncroit
BOJE OHH HepACTROPHMEL. ,quﬁ BbIACACHAA l'.'lOﬁle'PlHa H3 COJIEBOTO
PACTBOPA TNPHMEHSIOT JHAJH3 C NOMOINBIO  NOJYNPORKL2EMEHX
MeMOpaH mau PasGaBasIOT GOMLIIEM KOJHUECTBOM BOAbL [n06ymu-
HBl COCTARJSIOT GOJBIIYIO YaCTh CEMAH GOGOBBIX KYJNbTYp.

TIponamunbl — Hanbonee XapakTepHue Genxu ans sepra Goub-
ILMHCTBA 3}aKOBHX KyJabTyp. OHM pacrtBopsiiorest B 60 ... 80%-HOM
pacTBope 3TaHoJja. K npotaMHHaM OTHOCSIT TJIHaAHH H3 3epHa
NIEHANE B PXH (COCTABHAsl WacTh KJAeHKOBUHH), TOPAeHH —
AYMEHSA, 3eMH — KYKYpPyShl, aBeHUH — OBCA.

T/I0TeAR PACcTBOPSIOTCK B pacTBopax mesovedr (0,1..0,2%).
Ounr Mano H3yYeHbl, TAK KaKk HX TPYAHO BEIXENHTE B YHCTOM BHJIE.
Han6oaee H3YYeHH TJIIOTENHH 3epHa TNIIeHHAIH (COCTaBHﬂﬂ 4acTb
K/IeAKOBHHH), OPHSEGHHH PHca H IVIIOTENHH KYKypysn. PasneseHue
TNpPOTEeHHOB MO PAacCTBOPHMOCTH HOCHT ycnoanuﬁ Xapakrep.

COEpeMeHHHMH MeTOJlaMH ycTaHOBJEHA TeTeporeHHOCTL KaxX-
AOft M3 HasBaHHWX GenkoBHX (pakunit. Kaxjas U3 HHX COCTOUT H3
HEeCKOJbKHX, BO MHOTHX CJIyYadX H3 MHOTHX AECATKOB PasJHYHEX
Ge/KOB, HMEIOIHX HEeKOTOpHE 0fliHe cBOicTBA.
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Hporénan (caomupie Geasu). Tak HASHBAKT BEHIECTRA, COCTDS-
mHEe H3 Genka H COefHHEHHA HeGeJKOBOX IPHPOLL — MPOCTETHYE-
ckoft rpynnsl. [lo xmMHTecKofl NpHPORe TaKHe COSJHHEHHS MOAPA3-
JeNISIOT  Ha AUNOTPOTEHAR, XPOMONDOTEHAR!, TIJHKONPOTEHEH H
HYRJIeONpPOTeH k.

Jlanonporengbl, KpoMe Genka, cofiepxar aunuasl. Jlunomporeu-
AH B GOJIBLIOM KOJIHYECTBE BXOAAT B COCTAaB IJIACTHA PacTHTENb-
HOR KIETKH (XJIOPOMIACTHI), COAEPXKATCA B MPOTONIA3ME, OCOGEHHO
B MeM6paHax. XpOMONpoTenAbl — Pa3HOOGpas3uas rpymma, B KOTO-
PYI0 BXOLHT FeMOrJIo6umH KpopH. B remornofude Oelok riobuH
CBA3aH CO CHOXKHBIM A30THCTHIM COEJHHEHHEM, COAepXKailluM Kene-
30. DTO COCRMHEHHe SBIAETCS NPOCTETHUIECKOH TPYMMOK M HA3H-
Baercsi reMoM. [VIHKONPOTEHAH HrPAIOT BAKHYIO POJb B TOCTPOe-
HHH TNPOTONJA3MHEL. OHg COAepKaT Pa3nHYHHE YIJIEeBOAHL,

HyKJleOﬂpUl‘eﬂ}lH HMEIOT OrpOMHO¢ 3HaueHHe B HaCHAeACTBeH-
HOCTH. BEICOKO cOmepXaHHe HYKJEOTPOTEHAOB B 3apOAHING 3ep-
Ha, B HYKJIeONpOTEHAAX GeJlog CBSI3aH ¢ HYKJICHHOBHMH KHCJOTaMH.
HyKJleHHOBHe KHCIOTRI Hapsmy ¢ 6enKaMH OTHOCAT K Haufoaee
BAXHHM GHOTOMHMEpaM, 06PA3YIOUIAM NPOTONIASMY KHBOA KJeT-
KH, Hymeuﬂoaue KHCJIOTH HpPeACTaBARIOT cobof BRICOKOMOJIEKY-
JiIpHEIE OpPrandyecKkHe KHCJAOTH, PacTBOPAIONIHECT B IeJIOTHRIX
pacTBOpax u ocaxpgamuiuecs NpdA NOJKHCIEHHH.

Tlpn ruApOMM3e HYKNEHHOBHE KHCIOTH PAcHafaloTcs Ha NypH-
HOBHE OCHOBAaHHs, MEPHMELHHOBHE OCHOBAaHHs, caxapa H docdop-
HYIO KHCJOTY. B cocras HYKNMEUHOBBIX KHCJIOT BXOJAAT [YPHHOBEIE
OCHOBaHHH aJIeHHH H TYaHHH.
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JesokenpuGosa nodyuaercs H3 PROOSH BOCCTAHOBIGHHEM ¥
BTODOTO YIJIGDOJIHOrO aTOMa, Y KOTOPOTO MMIDOKCHAbHas —TIpymma
3aMecHeHa aTOMOM Bojopofa (oTcioma HasBaHHE Ie30KCHPHE03a).
Lrdpa 1Ba, BXoAsaR B HA3BaHHe Re30KCHPHOGOSH, YKASHBAET, 9TO
BOCCTAaHOBJEHHe MPOHSONLIO y BTOPOrO aTOMa yriepofia. Pasiuua-
KT JBA ‘THOA HYKACHHOBHX KHCJOT. [lepBhIft THn HOCHT HasBaHHe
[He30KcHPHOOHYK/IeHHOBOK KucaOTH (cokpamenHo JTHK), Ocoben-
HOCTb XHMHZecKoft npuporst JHK B ToM, uto oHa copepsur §-D-
2-7e30KkcHpH603y H NHPHMUIMHOBOE OCHOBAHHE THMHH.

Bropolt THm HaswBaeTes: pubonykiedHosofi kmciotot (PHK).
B ee cocrase B-D-puGosa K IHPHMHIHHOBOE OCHOBANHE ypammJl.
PH6OHyKJIeHHOBail KHCIOTA COAEPIKHTCA B LHTOIVIasMe H AApE, &
JIe30KCHPHOOHYKNEHHOBAs — B SIAPAX KJETOK H B HEGOMBIIOM KOMH-
HeCTBE B XJIOPONJIAacTax H MHTOXOHApHAX. Oaun H3 BamHekuHX
CTPYKTYPHBIX 3JICMEHTOB A3pa KJAETKH — XPOMOCOMBI. L' CTPYK~
TYpH, cocTositine B3 Genka H JHK, — Hocurenn HaciencTBeHHOMR
HHQ)opMamm KIeTkH. B XOHe KJAETOUHOr0 RejeHHs -— MHUTO03a —
9HCJIO0 XPOMOCOM B Helf yABawWBaeTcsi, H ofpa3ylommecs KOuepHHe
KJIETKH NOAYYalT Mo THOTHOMY BX HaGopy.

Uncto XPOMOCOM B KJ€TKaX A4HHOTO OpraHH3M2 H AaHHOTO
BHAa mocTosHHO. HanpuMep, KieTKH Msrkofl IMLCHHLE HMeioT 42
XPOMOCOMH, pxKH— 14, gemoseka —46 u 1. 1. B xpoMocomax pas-
J¥aor cnelnuveckHe yqactkn Modekyas JHK, HaswpaeMbie
TeHaMH — €AHHHIAMH HacHeICTBeHHOCTH. Poap resa BHIpaXxkaerca
B TOM, YTO B HEM 3aKOJHPOBaH TOT HJH HHOH cneuucpuqecl(m& npu3-
HaK OpraHu3ma.

B 1953 r. Ix. Yorconom 1 O. KpukoM mpemjoxeHa CTPYKTyp-
Hast Mofens JHK (msofiHas campanb). D70 OTKPHTHE — KpynHeR-
uree AOCTHIXKCHHE HAYKH Haluero BpPeMeHH. OHO 03HaMeHOBaJO HO-
BHIYt 3Tan B Pa3BHTHH GHOJONHH, NOCTABHJIO BCE NPEACTABJECHHS re-
HETHKOB Ha MPOYHYI0 MOJEKyJSAPHYI OCHOBY, OGBACHHAO MHOT'HE
A0 CHX TOP HEeMOHATHHIE FABJEHHUS HacJselCTBeHHOCTH. Hurn ZLHK
COnepXKaT KOXI, HEOGXO}!HMHﬁ ANA CTPOeHHs KHBOro OPraHuzMa.
nO)lOﬁHO TOMY, KaK MaruHTHas JIeHTa C 3aNHCAHHHWMH HHCTPYKLHA-
MH MOXET ynpasJsTbh PaGOTOH CJNOXKHON MalIMHBEL, TOYHO TaK XKe
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sropManua, conepxainazes 3 JHK, moxer Outh peanunsopana B
opranysMe. . c .

MoJieKyIRpHas CTPYKTYPa IeHa NPOIPAMMHDYeT B KAETKe CHH-
Te3 Genka. ITporpaMMHpOBAaHHE HMeeT CAOXKHHN xapakrep. Cuaua-
na ma monekyde JIHK, kak na MaTpuue; CHHTESEPYeTCH MOMACKyJa
ocoboft mHGOpMALHOHHOH (MaTpHIHON) DPHOOHYKIEHHOBOA KHCIO-
To (WPHK). 3ateM, nomafas B pHGOCOMH, — IMTONIA3MATHIECKHE
CTPYKTYPHI, B KOTOPHIX NPOHCXOJIHT CHHTES Ge/KOB, MoteKyas HPHK
KaK O YOpasJsilOT BKJIOYEHHeM ONpe/leleHHBX aMHHOKHCJAOT B
TONHMNENTHAHYIO Lems Gelka, AMHHOKHCIOTH AOCTABNAKTCS B PH-
Gocompt pyruM sufoM PHK — tpancnopraoi PHK.

B HacToAUlee BPEMS yAajoCh BHAENHTb H XHMHYECKHMH MeTO-
JaMH CHHTE€3HPOBATh HEKOTOPHE TEeHHI. BHAE}IE!HHG HHIABHAYAAb-
Hux renop u3 Monekya JIHK B Hx cHHTe3 OTKPWBAIOT 3axBaThBA-
IOINHe NepCIIeKTHBH HﬂﬂpﬂBJ[eHHOﬁ peryatus TeHHOH AKTHBHOCTH.

DepMEHTH CUHTE3HPYIOTCH ¢ HCTOJNBIOBAHHEM TOTO Xe Mexa-
HH3Ma, YTO H :BCe OcTalbHHe GeJkH. Jle30KCHPHGOHYKIEHHOBYIO
xHeaoTy (JIHK) MoXHO paccMaTpHBaTR Kak CICUHAIbHYIO GHOXH-
MHYECKYI0 CHCTEMY, CNOCOGHYI0, BO-IIEPBHIX, KOHIEHTPHPOBaTb B
cefe HacleACTBeHHyI0 HH(OPMAIHIO, BO-BTOPHX, MNePeRaBaTh CO-
JAepxalyiocd 8 Hell HHGOPMALHIO NOTOMCTBY, H, B-TPETLHX, yNPaB-
AATH GHOCHHTE30M MHOMOUHCNEHHHX (EeDPMEHTOB H APYTHX 0ellKoB
B KJIETKAX HA BEX STamax DaspuTHsA OPraHH3Ma,

‘A30T BXOZHMT B COCT4B, He TOJNLKO GelKOBHX semiects. B sepue
NPHCYTCTBYIOT B HeGelKOBHE COGAHHEHHS, COmepKallMe a3oT, dTH
dpaknun HasuBaioT HeGelKOBEIM asotoM. B -HQpMajpHOM sephe
NINEHHIE Ha JO/MI0 HeGelKOBOTO asora NPHXOJHMTCA Jio 10% or
obmero ero conepxkanus., K Be6enkoBHM asoTcozepKaNMM Bele-
CTBaM OTHOCAT IMaBHHM 00Pa3oM CBOGOZHHE AMHHOKHC/IOTH H
aMUJB, NOAAPJSIOWAs 4aCTh KOTOPHX COCPeNOTOUEHa B aneHpoHO-
BOM CJI0O€ H 3apojsllle, Oﬁmee KOJHYECTBO HEGENKOBOTO asoTa
34aBHCUT OT KH3HEHEsiTeJbHOCTH PACTeHHS H 3€PHA H MOXeT H3Me-
HATBCS B TY HJM APYryio cropoHy. IToBHIIeHHOe coZepXaNHe He-
GeNKOBOr0 23074 B OCHOBHOM MOMHO paccMaTpHBaTE K&k peSleb-
TAT He3aBePIIeHHOCTH GuocHHTE3a GeNKOB B 3epHe HJH ero NopuxH —
pacnana GeJKOBHIX. BEIIECTB NPH HeGJIArONPHATHHX YCJOBHSIX €ro
XpaHReHHs H NepepafoTKH (IpopacTaHHe H AP.).

§ 9. 3anacubie Genku

Hanboapuryto g9acTs GeJKOB 3epHa 3MaKOBHX B GOBOBHX. (RO
80%) cocrapasor 3anacHHe GesKH, H4KOIJIEHHEE B XOZe POCTA H
PAasBHTHR 3€pHa . KakK MHTAT¢AbHBIC BCUIECTBA, HeOGXOAHMEE LIS
PpasBUBAIOILErOCH 3apojbilia Ha HAayaJbHEIX 3Tanax [popacTaHHA.

3anachbie GeJkH (POJaMEHM M TJIOT@IHHE!) JIOKATH30BaHH
B sugocnepMe. CuMranoch, 410 5TH GesKH He oGragarT Qepmed-
TaTHBHO} akTHBHOCTHIO. OHAKO B MOCHeAHee BPeMs NOKA3aHO, UTO
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‘IeHHqHAR: KieAROBHIA, /COCTOANIAN TAABRKIM. OOPAIOM. WS HPOAA-
MHHa (IHALHHA) B TAOTeNnHa (IMIIOTEHHHEa) NPOSBIAIOT drepMen-
TATHBHYIO aKTHBHOCTH, AMBGYMMHE H IMOGYJIHHH TPeACTABICHH B
OCHOBHOM (epMeHTaMH M CTPYKTYPHBIME BellecTBAMH. OHH BXOLST
B cocrap memBpasi cyGKIETOUHHX OPTFAHELT 3ePHa, OGPAIYIOT GeIKH
puGOcoM, ~ MHTOXOHJDHA, SHIOWIA3MATHYECKOTO  PeTHKYJIyMa —
KRETOUHON OPraHe/UIH, NpeAcTasasiomeii coGoll cucTeMy MeXKHX
BEKyoJefl, cOejHHEHHHX Mexiy coGoH onuHapHOl MeMGpaHo#, B
psfie cayuiaep mepexcAalugl B HaPYXHYIO AREPHYK MeMOpany.

B croxnux Gelkax — HYK/JICONPOTEHAAX, JHIONPOTEHAAX, (oc-
donporennax i APYTHX GeNKOBYIO YacTh COCTABASIOT ajJbGYMHAKH H
106y MHER. Y G000BHX RYJNBTYD 3amacHHe GEJIKH NPeACTaBIeHH
TIaBHHM OGPA3oM COJePacTBOPHMOE pakumedt (riobyrunamu), a
Y 3MAKOBHX CHHPTOPatTBOPHMO[ (IPOJAMHHAMH) H INEJOYHOPaGT-
BODHMO# (rJlIOTEsHHAMH).

Jlas GelkoB BAXHO cOAepXKaHHe  He3aMeHBMHIX (06f3aTesb-
HBIX) @MHHOKHCJOT. [lJ% 4ejoBeKa MX BOCEMBb: JIH3HH, METHOHHH,
TpHnTodaH, BaJNHH, H30JEHIHH, MelluH, TPeOHHH, (QefHJaJaHHH.
DTH 4MHHOKHCIOTH, KaK H BCe APYTHe, CHHTE3HPYIOT MHKDOOP-
TaHH3MHB H 3€JIeHble PacTeHAsd, HO He MOTYT CHHTEe3HPOBATBCS B
OpraHH3Me KHBOTHONO K 4eJ0BeKa. HesaMeHHMHE aMHHOKHCJIOTH
AO/RHE GHTb 0DA3aTe/bHO BBEIHH B OPTaHH3M FeMOBeKAa HJH K-
BOTHOT'O € mlmeﬁ. Eciu ux 5yI[e'r B [HLIIe HEeZOCTaTOYHO, TO HOD-
MalbHOEe PA3BHTHE H MH3HEAeATeJNbHOCTb OPraHH3Ma HapyIIalOTCH.

OtzenbHble GeMKH MOTYT GHTb GHOJOrHYECKH HENOJHOLEHHHIMH
N0 CBOEMY aMMEOKHCJIOTHOMY coctaBy. OHaxo HeOBXOAHMO HceJie-
AOBAThH AMHAHOKHCJOTHHY COCTaB He OTAeNbHHX 6CJIKOB, a BCero
HX KOMIUIEKCA, COflepIallleTocs B MEMeBoM mpoaykre. Tonbko mpH
TaKOM TOAXOAE MOrYT OBITH NOJYYEHB NPaBEJbHEE AaHHHeE 06
aMHWHOKHC/IOTHOM COCTaBe, a CJMef0BaTe]bHO, H O IHINCBOH H KOP-
MOBOIi LEHHGEIH NpoAykTa. BeJku 3JaKOBHX KyJIBTYD HEMOJHOUEH-
HH T DAY HesaMeHWMHX 2MHHOKHCJOT, NpeXie BCErO MO JH3U-
HY, METHOHEHY, TpHNTodany W TpeorHHy. It nATanmEs GoJelmoe
3HAYeHHE HMeeT CGB.’I&HCBPOB&HHOCTB 2MHHOKHCJAOTHOTO  COCTaBa
BenKos.

INo copepxanuio B GeNKe He3aMEHHMbIX aMHHOKHC/OT, OTpene-
JASeMHX XUMHYECKHMH MeTOJaMH, BHUHCAAIT AMHHOKHCJIOTHE &
CKOP, KOTOPHM XapaKTepPH3yIOT GHOJOTHYECKYIo LEKHOCTR Geaxa.
B nmponykre (3epHe) ompeneasioT cojepKaHue KamIofl HE3aMEHH-
Mofi aMuHOKHCHOTH. HafifeHHOe KOJHYECTBO BHLIYHCAAOT B MPO-
IeHTaX K COAEPKAaHHIO TOR Xe AMHHOKHCHOTH B HACAMLHOM Gesnke
(xypuHoro siina, Mos0ka). Yaille BCero B KaUecTBeé HAAIBHOrO
Gelika NPEMEHSIOT AMHHOKHCAOTHYIO wkany Kommrera ®AOQ/BO3*

* ®AQ — TIpofoBONECTBEHEAS K ceNbeKoXoanAcTseHHAA apranysanss OOH —
MeRNPABHTENBCTBEHHAS OPraHHSallus, CRENHANHIKPORAHHOE yupexuerse OOH.
BO3 — BeeMupHas OpraHH3alis SAPaBoOXPaHEHHS,
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6, AMMROXNCIOTHAY WIKAZS. AR {ACICIS AMMHOKNCADTHOIO' TXODA -
0 «HpOUENTY AACHBATHOCTH®

Tpexnaracus Tipepnaraens
yooners i 7 yposenn
Haumenonemne | ——————|  Hanuemosemue
urpilr|wrmatr wrnalr|urwalir

Gexa asota . Genxa asora
Haonefius 40 250 | Tpeomms 40 250
Jlefinnn 70 440 Tpunrodian . 10 60
Jlnznn 58 340 | Baim 50 310
MeTrOHKE -+ UACTER 35 220
Qenrnnananun+ 18- 60 380 (Uroro 360 2250

posnn

(Ta6/a. 6). AMHHOKHMCJOTHHH CKOP KaXIOH HesaMeBHMOH aMuHO-
KHCJOTH B HAeaqpHOM Oeike (wkane ®AQ/BO3) mpeEEMaloT 3a
100%.
Pacuer ckopa Beayt no popMye
Mr B | T uciuTyemoro Seaka
AK Mr B 1 T N0 aMHEOKHCAOTHOR wKane 100,

rae AK — aMunoxxenora, R

IMo BHUACACHHOMY CKODY GIPRReNsioT JAMHTHPYIOUYI0 GHOAO-
THYECKYIO HEHHOCTh H3YJaeMOro Ge/Ka — aMHHOKHCAOTY ¢ HaHMeHb-
LIHM CKOPOM. BRI .

Bonee ofBekTHBHOe NpeACTABIeHHe 0 OCHONOMHUELKON (Miam
nuiesoli) HeHHOCTH GeJKa HJM NPOAYKTA B LEJOM N0 GHOJOTH:
uecKHe MeTOAM ¢ HCNOMb30BAHHEM KHEBHX Opranusmon. HamGomee
pacmpocTPaHeHHBIM BO BCEM MHpe SABJIAETCH pOCT-MaCCOBHﬂ MeTon,
OCHOBaHHLI Ha yueTe NPHGABKH MaccH Tesa Ha eXHHALY MOTpe6-
JIeHHOTO KOpMa HAu Oeika 3a ompefienenHoe BpeMs. Yame Beero
HCTOJIB3YIOT KPHCAT-OTheMbIHIeH, ¥ KOTOPHX B NnepBble HeAHH NOC-
Jie OTCa:XKHPaHHS QT MaTePH CKOPOCTh POCTA H yBeJHU€HHEe Macchl
Te/la 3aBHCAT OT HAKOIJIEHHA B Tene Oenxa. K PpoCcT-MACCOBHM no-
KasaTelsM OTHOCAT Kod(pQHIHeHT 3dpekTHBHOCTH KopMa (KIK)
H ko3 duuHenT sddexTusHocTH Gerka (KIB). KK npeacranmsier
coGoft OTHOLIeHHe NPUGABKE MacCH JXKHBOTHOTO (r) 3a onpexereH-
HOe BpeMA K KOJHYECTBY ﬂOTpeﬁ.’leHHOl"O 32 3TQ Ke BpeMs KOpMa.
IMpu ucnosnzopannn GesKa BMeCTO KODMa Dacuer BeAyT ¢ GeJKOM.

B raaune 7 npeficTaBJeHO COAEPKAHH¢ HE3AMEHHMHX aMH-
HOKHCJIOT B CYMMapHEIX 3epHOBEIX GenkaX. Juis Bcex anb6yMmHOB
XapakTepno BEICOKOE COJAepXKaHHE BaX<HeAmuX He3aMEHHMHX
AMHHOKHC/IOT, B TOM SHCNE JIH3HHA, TPEOHHHA, METHOHHHA, H30-
nefinuna # TpENTOQAaHA, a’H3 APYTHX AMHHOKACAOT - IIOTAMHHO-
Bofl v acmaparmHoBof: HamGonee 'BHCOKMM COXepXKaHHEM JNHSHHA
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7. ConepiRaKHe He3AMCHHMWX AMBHOKECXOT B CYMMADHBIX 3epHOBHX GeAKAX
K HOTpeGHOCTH B HHX Yenosexa (%)

g23| 3
MeRa- 9 - Z
I Slelel, il
& a 28
JHHEINIHEHBL L
Jlnsum 2,6 38 32 42385 22 25 25 65 66 4,2 6,6
Merkommn 1,7 1,7 1,7 2,8 29 24 21 1,6 1,4 1,4 2,2 24
Tpanropan 1,3 1,6 1,2 1,9 1,3 1,4 0,6 09 0,8 1,3 1,4 1,4
Baamu 4,6 53 54 5365 48 44 52 45 54 4,2 6,9
Hsonefmmn 3,4 3,5 3,5 3,9 46 39 2,7 56 50 53 4,2 6,6
Jlefnzn 6,9 7,56 7,2 7,4 8,0 96 11,2 12.7 6,5 7.9 4,8 9.9
Tpeona 2,6 3,2 29 3335 3,3 3,2 27 3.8 3.8 2,8 4,6
Qennnana-
et 4,3 52 51 5352 48 4,1 43 48 51 2,8 49
Chapoft Gemox
(% cyxoro

memectsa) 13,5 11,5 12,5 17,1 7,8 11,0 9,5 11,2 22,7 39,0 — —

BHICAAIOTCT CyMMapHHie aJbGyMHHBL OBCa, PHCa H mpoca, Gonee
HH3KHM — NHIEHHIE], SUMEHS, COPTO U PXH.

B anp6ymHuax pxH, COPro, pACa MHOTO METHOHHHA; B alb0y-
MHAHAaX OBCa, KYKyDy3H, phca — H30JeflHHA; B aibOyMuHax miUe-
HALBI, KYKYPYSEH, COPro, puca — Tpuntopana. TpeounH gacto GH-
BaeT ACQHUATHOA aMHHOKHCIOTOH AJMS 3JIaKOBEIX KYJBTYP, B alb-
OyMHHaX FYMEH#, PXH H OBCa €r0 COJEPXKaHHE BLICOKOe, B ajb-
OyMHEaX NIIEHHIN — caMoe HH3Koe, [IOGYNHHB 3JaKOBHX TaKKe
OTIHYAKTCS OTHOCHTENBHO BHCOKHM COAepXaHHEM JH3HHA, Bme-
cTe ¢ TeM ¥ NilleHHHH, [Poca, COPro, PHCa H OBca 3Ta  (paKuus
Ge/IKOB JH3MHOM TIPeACTaBJeHa GefHee, 9eM anbOyMHHOBAS Tex XKe
BHJIOB.

TnoSyauin G60GOBHX CONEpRKAT BHCOKHA NPOUEHT JHSHHA
{cos — 10 6%). Bumecre ¢ TeM rio6y/HHOBAH (PAKLHS COLEPKHT
3HAUNTENBHO MeHblle TPHNTOQaHA B METHOHWHA IO CPaBHEHHIO ¢
ane6ymuHaMu. OXHAKO JJis BOGOREIX XaDaKTEDeH BHICOKHHA yPOBeHb
apruHuHa (Kykypysa 12,5%, npoco 13,3%, puc 16,6%), acnapa-
THHOBOH W IMIIOTAMHHOBOW KHCJIOT H OueHb HH3KHE — NPOJHHA.

Anb6yMHHOBas U T06YJIHHOBAs (QPAKLHHE MPefCTABAAIT CoGoR
TeTeporelHbe KOMIJIGKCH 6enKkoB. AJNBGYMHHE M TJOGYJNHHEI MI-
PAT CYIIECTBEHHYID POJE BO BCEX NPOSBACHHSX JKH3HENESTEMb-
HOCTH 3¢pHa.

B niuennyHOA MyKke BHCIIETO COPTA, MOYTH NOMHOCTBIO JIHINEH-
Ho#t 3apoimIa, aJedPOHOBOrO H Cy6ajeAPOHOBOrC CJOeB, YHCIO
TaKHX ()epMEHTOB HOCTHTAeT HECKOAbKHX COT. Cpend HHX 3Hawu-
TeAbHOE KOJMMUSCTBO aMHAIa3 W mpoTeas. Anba-amMuiasa B BHAE
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rpynnE #303uMOB* coctaBisier okoo 0,1%), Gera-ammadsa — oko-
J0 0,5% obmero Genka. OueHp MaJjEe KOJAHUECTBA NPOTEOJIHTHIE-
CKHX ()eDMEHTOB aKTHBHSHDYIOTCH B TPOLECCAX PASBHUTHS H KH3He-
JeATENHOCTH 3ePHOBKH. Vi3 APYTHX (epMEHTOR ClefyeT OTMETHTh
(17!1‘1‘831:! aneﬁpoﬂosom Cl0dA, a TaKXe TMNEeNnTHAHHE FHADOJAZH.

XapakrepHas OCOGEHHOCT, NPOAMHHOB — HH3KOE COJEPXKaHAe
JIH3HHA, KOTOPOro O4YeHp Majlo B NPOJaMHHAX MIIeHUIB], COPro u
pxn. Eme Geanee 5T0k aMHHOKHCJOTOR 3eHH KYKYDPY3H H NaHHIHH
fIpoca: B HHX 0OHapYXeHH JIHIIb CAexH jgusuHa. Huskoe comepxa-
HHE JIH3HHA B NPOJMaMHHaXx H BLICOXRH NpoNeHT 3Tol (pakunm B
Genkax GOMBIIMHCTBA 3JAKOB — OCHOBHAS NPAYHHA HX HecOanan-
CHPOBAHHOCTH MO JH3HHY. HPOJIEMHHH TaKXe 5&AHH TPCOHHHOM
¥ TpunTodaHoM. OTHOCHTENbHO GOFAT TPHNTO(GEHOM HAHHUMH TPO-
ca. Tpunropad NPAKTHIECKH OTCYTCTBYeT B 3eHHe KyKYPYysH H
KaHpHHE cOpro.

IMecTpyio KapTuHY JiaeT cofepKaHWe B MPOJAMHHAX OTAEJBHHX
KyJABTYP CepOCONepKAMHX AMHHOKHCHOT (HHCTHHA, WHMCTeHHA H
MeTHOHWHA), B ridajmHe mmeHrnm HakaeHo 1,9Y% uwcruna, B ce-
ganube pxH 2%, aBenune osca 4,4%. B manuuuHe mpoca ¥ opH-
3eHHHe puca OGHAPYXeHO HEMHOTO IMCTHHA, a B KabupuHe
€OPIo — JHUIb ero CACHB. 3HauHTENBHEE PAcxoXKleHHsl MO COxep-
KaHHIO B nponaunﬂax 3MaKOB Jleﬂ“ﬂﬂa. B TIpoJAaMHHaX 60MBIIKH-
<€TBa 3eDeH 3M4KOBHX KYALTYDP HaOiofaeTcs BHICOKHA yPOBEHB
JeflMEA, TpeXkse BCErO B 3eHHe, KadupHHe m  opuseHmbe (17..
18%). Mano Jyehunua cONEpKAT CEKAJHH, MODIEHH H NAHHUME.
Bueumsne q)ax'ropu MaJ0 M3MEHSIOT AMHHOKHCJOTHHE COCTaB npo-
JIAMHHOB — IIDH PaSHBIX YCJHOBHAX A30THOIO MNHTAHHA OHH HMEIT
TOT € aMHHOKHCJOTHHHA COCTaB.

IMposamuub, Kak B ApyrHe GefKOBHIe (PaKilul, TNPEeACTaBJs-
10T coGOfl COXKHYIG cMech GelKOBEIX KOMIOHeHTOB. st mposaMu-
HOR XapaxTepHa BHAOBAs H COPTOBAR CHEHMHPHUYHOCTL HX KOMIO-
HEeHTHOro coCTaBa. dr1a 0COBEHHOCTE TOJIOXEHA B OCHOBY T€HOMHO-
TO aHajH3a MIIeHHUBH AJSA OnpelejeHHS NOMJIHHHOCTH H COPTOBOﬂ
UHCTOTH CeMsiH TO SIEKTPOQOPETHYCCKOMY  CNeKTPY IMIHaJHHOB,
Paapaborana Kapra GeskoB, NPH NOMOMH XOTODOH DasiuuaioT,
KAKHMH XPOMOCOMAMH KOHTPOJHPYETCS CHHTE3 OTAENbHHX IiHajH-
HOBHIX KOMNOHEHTOB y MArKOH# MUISHHIEL.

3HauHTeAbHHH yIENbHHA Bec B 06IeM GenkosoM (hoHAe 3epHA
3NAKOBHIX TPHXORWTCS Ha GPakimio IIOTeAHHOB. OcoGeHHOCTH
TJIOTEJIHHOB B TOM, YTO MO AMHHOKHCJIOTHOMY COCT2BY OHH 3aHH-
MaloT IPOMEXYTOYHOe TMOJOXKeHHe MeXAy MpoJaMHHAMH H mo6y-
JIHHAMH. CO}IEP)KBHHS JIH3HHE B HHX 60.715].[[5, yeM B MpoJaMHHaX:

* WsosEMH (n303H3MMM, H30(hEPMEHTH) — HEPMEHTH, KATAAASUPYOmHe OX~
MY A TY Xe PEaKlMio, HO PAaSKHUAIOWHECS N0 CTPYKTYPe H (PHINKO-XHMATECKHAM.
<BOACTBaM.
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B IVIOTGHHHE TIUICHHIH, PXKH W SYMEHS COCTARJISET (COOTBETCTBEH-
Ho) 1,7; 2,3 u 4%, B rAKTCHHHE KYKYPY3H, COPFO, DXKH, 0BCA U MPO-
ca—24 3,1; 4, oca—b5%. ImoTedHHE OTAMYAOTCH  OT
MpoJaMAKOB _GoJee BHCOKHM COJEPXKAHNeM aprukHHA, THCTHIMHA,
rauKoKona. [1o AMHHOKHCJAOTHOMY COCTaBy OeJOK IMIOTEJiHHOB
c6aiaHCHPOBaH Jyulle, YeM ¥ MPOJaMHHORB.

Boaece moApo6HO H3YueHH COCTAB H CBOACTBA TVIOTEIHHOB MIIe-
HHULH B BHAE H30JHDOBAHHOK (QPAKUUM H B COCTaBe KAEHKOBHHMH
TJIHARHHOBO-IIIOTEHHHOBOTO KoMIutekca. ComepXaHnme JHauHa B
THIOTCHAHAX TIICHHNE!, KAK H B IJHajuHaX, HeBelcokoe. Ha nomo
ofeux (pakuuii B MUEKHYHOK MyKe upuxofutes Gonee 80% Genka

H B mesroM 3epHe 50...60%. B casan ¢ srum Genkn muennns Gex-
HBl JIH3HHOM.

TIoAHOLMEHHOCTL 3¢PHA DHCA MO  AMHHOKHCIOTHOMY — COCTABY
HAXOJHTCS Ha YAOBJICTBOPHTENLHOM YPOBHE: Y ULIHGOBAKHOrO pH-
ca 80% scero Gedxa COCTaBASIOT TMIOTEAHHE opuaenm—fu, cozep-
mamue 2,6..4% ausuna. IlpeoGnajaiompe ¢pakuun 0Bca —
raobyJEHN U TVOTENENHL, B KOTOPHX COAGPXKHTCA A0 ©,5Y% ansHHa,
YTO HPHBOZHT K xopoulefl c6alaRCHPOBAHHOCTH OBca N0 3TOA HaH-
Gonee xehUUHTHOR aMHHOKHCIOTE.

§ 10. Bugenenne Genwos

Jlns BuyeneHus GenkoB GHOJOrHYecKHi MaTepHal H3MeNbya-
10T O PaspylleHHs KJETOYHHIX CTEHOK, Nonywas romorenar. [las
9TOH IeJiH NPHMEHSIOT CJefyIOllHe CIOCOOH: DPacTHPalOT TKaHH
C TBEPAHM MaTepHalOM — aGpasuBOM (KBapleBEId TECOK) B CTyN-
Ke; HCIOJB3YIOT ClielHa/bHbe BaJbIOBHE HIH WAPOBHE MEAbHHIE,
BpaINAIOmHecs: ¢ GOMBIION CKOPOCTBIO OCTPHie HOXKH; MPOAABAMBAIOT
B 3aMOPOXEHHOM COCTOSHHH uepe3 QHIbePH CHEUHAJBHOrO Hpec-
ca; IPHMERAIOT YABTPA3BYKOBHE AesuHTErpaTops u ap. IIpn paspy-
LIeHHH GHOJNIOrHYeCKHX TKaHell H BHACNEHHH GEMKOB BCerna Heol-
XOLMMO HMeTb B BHAY HX GOJBIIYI0 HEYCTOHUHBOCTb, JaGHILHOCTH,
CKJOHHOCTb K YTPaTe HATHBHBIX CBOACTB — ZeHaTypauuy. 3arem
npo6y 0Ge3MHPHBAIOT M NPHCTYNAIOT K H3BJeuenuio Genkos. Hau-
6osee HaCTO G€JKH M3BJIEKAIOT BOAOH HJH CONEBHMH PACTBOPaMH.
JAs  H3BJeueHHs OeMKOB HCNOJMBL3YIOT TAKXKe CHHPTO-BOAHEIE
CcMecH,

B coctap OHOJIOTHYeCKHX TKaHell BXOJHT MHOXECTBO 6elkoB.
Bosabline TPYAHOCTH COCTABIRET pasielieHHe cyMMapHolt GenkoBoir
cMecH HA HHAMBHAyaJbHble GelkH— HX (QpakuHOHHpoBaHue. Hs-
BECTHO MHOTO MeTos0s (PaKNHOHHPOBAHHS GeJKOB: OPraHHYeCKH-
MH PACTBOPHTE/SIMH, 3JeKTPO(OpeTHUECKHe, XPoMaTorpaduueckie,
MOJIEKY/IADHEIMA cHTaMH (cedaseKcaMu) H Ap.

@ paKUKOHUPOBAHHE OPraHUUECKRMU pacTBOpRTeasMn. [las 310~
rO NPHMEHSIOT STAHOJ, aUETOH, NHOKCAH H APYTHE B CTPOTHX yCJIO-
Busx pH u TeMneparypsl
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Anexrpodopernieckue MeTonnl. OCHOBAHH Ha JBHXKEHHH 3aps-
KEHHHIX MOJIEKyM GEJIKOB B 3JeKTpHYecKoM noje, CKOPOCTh mepe-
MeIIeHHA MOJieKyn GelKa 3aBHCHT OT BeJHUMHH HX 3apAZ0B OPH
onpenenciHoM PH ® HOHHOK cuiae pactsopa. Hekoropoe pausnume
OKa3nBaloT GopMa M Macca GeIKOBHX MOJEKYX. DaekTpodopes
TPOBOAAT B PACTBOPe HJIH Ha TBEPAMX BIAXCHHX CPeAax —B relle
H3  KpaxMmaja, NDOH3BOLHEIX HeJIIONO3H, NONHAKPHIAMHLA
(ITAAT'), cmnugareds, Ha xpoMartorpacduseckoll Gymare. Bospinas
ZApoGHOCTh (PAKIHOHADOBAHHS OeJIKOBBIX cMecel BIJIOTH O BHZE-
JIeBHst HHAHBHAYANbHBIX GefKOB JIOCTHFAETCS NPH DPAasHOBHAHOCTH
snexTpodopesa, HA3HIBAEMOTO H303MEKTPHUECKHM (HOKYCHPOBAHH-
eM. 31ech pa3fesieHHe GENKOB HPOHCXOAMT B  NOAZCPIKHBAIOLLHX
cpefiax ¢ onpefefeHHbIM rpagsenTom pH, uro ofecneynBaer moJ0-
Kenue Oe/Ka Ha ONpeAeNeHHOM ypoBHe B KojoHKe. I'paguenr pH
CO3MAI0T C TIOMOIIBIO NOJHAMUHONOJHKAPGOHOBEIX KHCJAOT — aM-
<¢oanHoB, nalomux auanason pH or 3 zo 10.

Xpomatorpauueckue Meroasl. OCHOBAHK! HAa pasfeldeHHH CMecH
BEIICCTB Ha OCHOBE MX (M3MKO-XHMHUECKHX DASAHUHA MEXKAY JIBY-
Ms (a3aMm, OfiHa HS KOTOPBIX HENOABHXHas, a APYras — IOTOK,
duabTpylomaiics uepes HeNMOABHXHYI0 ¢dasy. TIpn KuaKOCTHOR Xpo-
MaTorpadun nOABHXKHOH dasoli GEBaeT XHAKOCTh, IPH T230BOH —
ra3. CyuiecTByer Hecko/JbKO BHZOB xpoMarorpaduu. IIpm ancop6-
UHOHHO XpoMaTorpaduy pasjesedse CMeCH BEUIeCTB MPOHCXONHT
B pesyapTaTe DasAHuHMs HX  (U3Hueckod copbumm. Ilpm momomuin
pacHpe/ie/HTebHOR XpoMaTorpadn BelllecTBAa M3 CMecH pacrlpe-
AEAIOTCA MEKAY ABYMS DaSHHIME He OMEIIEBAIOHIHMHCH HKHIKO-
CTAMH.

MpuEnyn HOHHO-OGMEHHO xpoMaTorpadu — HOHHEE B3AHMO-
JIeHCTBHSA MeXy PacTBOPEHHBIMH BeLecTBaMH M HocHTedeM. B xu-
MHH GenKOB HaH6O/Mce UacTO NMPHMEHSIOT HOHHO-OOMEHHYIO, MOJe-
KYJISPHO-CHTOBYIO (refib-TpoHHKaomyo) H abduHHylo XpoMaro-
rpadmuio. Ilpu HOHHO-OGMEHHOH  XpoMaTorpadnn  GedxH
B3aHMONEHACTBYIOT ¢ MPOTHROMOJONHO 32PSIKEHHHIMH — UacTHUAME
HOHHO-OOMEHHEIX CMOJ (HOHHMTAMM) — TBEPAHX  HEPACTBOPHMBIX
BEIECTB, SATOJHSIIONMHAX KOJOHKY, H BCISACTBHE STOrO PasiessiorT-
cfl. IOHHOOGMEHHHK MMeeT HOHHTHI, COIepXKalllie aKTHBHEIE TIPyN-
T OCHOBHOTO XapaKTepa M NOABHXKHHC aHHOHH (AHHOHHTH), H
HOKHTH, B COCTAR KOTODHIX BXOMAT aKTHBHbe KHCJIOTHbE FPYNNH H
<710co6Hbe K 06MeHy NOABHXKHBIC KATHOHH (KATHOHHTH)..

Tenp-nponnkaiomnlye XpoMatorpadrio (relb-GHIBTPALHIO) Ha-
3HBAIOT ellle MOJIEKYJAPHHM CHTOM. C NOMOMIBIO STOTO MeTOAZ
Genkn PaseNIAIoT N0 Pa3MepaM HX MOMEKYJL.

Mpe adpdunnoii xpomarorpadum (xpomaTorpadun CcpOLCTBA)
CHeNxajibHo WOXOGpaHHbE TBEPAME HOCHTENH H3GHPATETHHO CBSI-
3HBAIOT CTPOro ompefesieHHEle Genku. AdduHHas xpoMmatorpadus
1103BOISET OYeHb TOUHO (PPaKUHOHHPOBATH GEMKH.
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Pue. 11, MexaHu3M DasfeNesHs BEIECTA [0 MOABKYASPHOR Macce A KoaoHKe ¢
cedagexcom:

@— xonomka § Hawate paGOTM. CHETAHME KDYMKEMH OSOSWATERH 3¢pRa ceanesca, TeMmm-
MK TOUKWN — MONEKYN GEIKOR pasuOR MOTEKYASPHOA MACCH, TOILKO TO BSECEHRHX B
BepXEION TACTS KOAOHKE; 6 —HO Mepe NPOIBEMeRKA NPOSSHTEAR Lo KOMOHKe (CEEDXY BoHS)
OCYIMECTRINETCH NePeROC MONSKYA SeTKO8, OAMAKO TOIbKO MCHBIINE MONERYAM OEAKOR LPo-
HEKaKT BRYTDS Sepen cedenekca; o — MelkMe MONGKYIN GEAKOD PESKO OTCTAIY QT KPYUHGI
£€ro MOMEKYN, 3ACPIKUBAACH B sepkax cedagexca.

TlepBHMU H3 KOTOWEH BHIAXYT GOABIINE MONEKYAN.

Boinesenwe Monexyaspummu curamn. Jlas storo GepyT ceda-
JeKC — CleIHAJbHNA TIOPHCTEI MaTepHAN, HOJydacMHA 06paboT-
koft SMHXNOPPHAPHHOM NOAHCAXAPHAA LeKCTPaHa.

B xomonky, comepxautyio cedagekc (puc. 11), wactuust koro-
POTO OKDYKEHH BOAHOH OGONOUKO H yparROBemeHH GyQepHEIM
PacTBOPOM, BHOCAT PAacTBOP CMECH IBYX BEINECTB PA3HOH MoJeky-
JsIpHOR Maccel — Gestox M, HanpaMep, coab. Ilps  duisTpoBanM®E
uepes refib ceaseKca HHI3KOMOJEKY/IAPHOE Bel[eCTBO (cOMb) MeX-
JaeHHo nHQYHAHPYeT uyepes mopw HAaGYXWIAX B BOJe HACTHIL
cedpanexca. Bomee BEICOKOMOJICKRYNSPHOE BelecTBO (Genox) OhicT-
pe¢ mpocavuHBaeTCs MeXAY 4aCTHUAMH cehalekca m NoJaydaercs B
CBOGORHOM OT HH3KOMOJIEKYASPHEIX IpuMecedi BHfe. IIpu mocre-
JZyIOUeM NPOMHBAHHA KOJAOHKH TeM Xe OGydepHHM pacTBOpOM:
'Mepjenno  REGQYHIEPYIONIee  HHIKOMOMEKYJSIPHOE  BELLECTBO-
(conp) yaandercs. Takum o6pa3oM PEereHepHPYIOT KOJIOHKY. Brize-
JeAHHe OGenKH 9acTO cOJepXAT pasiiAuHbie NpHMecH. IS HX.
yZaneHHS] PHMEHSIOT QUHCTKY GeJsikoB ¢ TIOMOUIBIO AHAJAH3&, 3JIEKT-
poAHanu3a, yneTpadHIABTPALHHE.

OuHCTKY AH4JH30M NPOBOAAT caeXyloluM ofpasoM. Juemusa-
IHOHHHA MEIIOUeK H3 MOAYNPOHHLAEMOTO MaTepHaja (uettodana
H Ap.), B KOTOPHH HOMEHAIOT HCCAeAyeMOe BEINECTBO, MOTpyXa-
10T Ha HeCKOJBbKO CYTOK B COCYA ¢ mpoTouHo# Boxo#l. Huskomouexy~

48




image50.png
Puc. 12. YcTaHOBKM AJR OUACTKE Gellka myTem AHan@sa (@) M SNeKTPOXHANR—
2a (6):

1—7py6Ka RnR MOABEERHS BORM; 2 — KOPNYC RHATHSATOPA; 3 — RWANHSAUNOHAMA Meu
Hex; 4— Tpy0Ka £IR OTBOLA BOXM H_DETYZMPOBAHHA co YDOBHS; 5 -— KAALIIDHAR TRYOR:
A~ IAIM3ALHOMHAS KaMeDs; 5 — KODEYC SIEKTDONH&TMSATODA; G W G; — GOIYIDOHHLASMEE-
MeuODanM; 6 B 01— DACKTDOLH (CTPETKAMH YKa3aHO Ranpaniemke ABKIEHEA BOLH).

JAPHHE COSAHHEHHS H HOHB OTMHBAIOTCHA, 3 KDYNHEIE MOJMCKYJABK
GeJika OCTAIOTCA B MEIIOUKe.

HanGosee GHCTPOro H NOJHOrO YLANEHHS HOHOB HOOHBAIOTCSE
HpE NOMOLIM 37eKTponuanusa (puc. 12, 6). Kpome nomynponnmae—
MHX MeMOpal, CTaBAT 3JAeKTPOLH, HAa HHX MOJAIOT HAMDPAXCHHE.
B pesyipraTe HOHH IEPEXOST B OMHIBAIOUYIO MeMOpaHy BOLY K
yAandlooTcs H3 anmnapara. ,[[.'Iﬁ OUHCTKH GenKoB METOLOM yJAbTpa~
GHABTPALBE HCHOAL3YIOT NOMYIPOHHIAeMEe MeMOPaHH BHCOKOR
NPOYNOCTH ¢ KaJHOPOBAHHEIME TOPAMH, Uepes KOTODHE GelKOBhf:
PACTBOpP NPOAABIABAIOT CXKATHM T'a30M HIH HEHTPOGEKHON CHJIOH..
Ipn macHuenHd 6eNKOBOro PacTBOpa cOJBI0 GEIKH MOXHO HOJY-
YHTb B KPHCTA/UIHYeCKOM BHAE. PaRee yIOMHHABIIAsCS Telb-GHIBT-
paiuna ¢ cedafleKcOM TaKXe HaeT XOPOIIHe PE3YJIbTaTH NPH O4HCT~
Ke Ge/IKOB OT HA3KOMOJEKYJIAPHHX npuMeced.

Kaxapfi aHAHBHAYAJNBHBI GENOK COCTOHT H3 OJHOTO BHAA MO~
JIeKyN, BMeeT ONPENeSeHHYI0 MOJCKYIsSDHYIO Maccy, COCTas B
CTpOeHHe. STU JBHKTyeT HEDGXOEHMOCTL OUEHKH I'OMOreHHOCTH, T. €.
OQAHOPOAHOCTH BbIAENEHHBIX K OYHIIEHHBIX GenKoB. I[Jlﬁ 3TOro:
TPHMEHAIT Gonbllioe YHCILO METOHAOR, oﬁuum MPH3HAKOM KOTOPHX
ABJSETCS BHABICHHE (HIUKO-XHMHIECKHX 0COGEHHOCTEH, XapaKTep-
HHIX TOJBRO AJsSt TOMONEHHOTO Oenika. @ueHp BaXHHM CHOCOGOM
ONpefieJieHHsT OJHOPOAHOCTH GEIKOB SBMAETCH HX HCCIeNOBAHHE B
yaprpanenTpadyre. IIpHEHEN paGoTH yALTPauEeHTPAPYTH 3aKJIIO-
TAeTCH B TOM, 4TO PACTROD, COAEPXAIMEA GeNKOBHE MONEKYJH,
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TIOXBEPraeTcsi MOLIHOMY BO3AEHCTBRIO WEHTPOOSKHON CHAH, TPeBb -
waiomel npubansaTeabEo B 500 pas cHly SeMHOTO NPHTSKEHHs:,
Npu srom cHauana ocaxaarorcs Gonee TsKesdble MOJEKYJh, 3a-
TeM — MeHee THXKeJHe.

C noMompIo yALTPALEHTPHMYIE MOXKHO pasfenuth BeJIKH,
PABNHUAIOUIHECT O MOJIEKYJSIPHOA Macce. AHATHTHUECKAR yJAbTPa-
HenrTpudyra cHalxeHa ONTHUECKHM YCTPOHACTBOM, PETHCTPHPYIO-
ILEM DEe3Y/IbTAaThl aHAJH3a B BHJE KPHBON NPH NPOXOMKIEHHH CBETa
uepe3 crenuadbHbie suelikH, cOJEPHKAIIHe PACTBOP HCCACAYEMOro
6eaxa. ORHOPORHH MO MOJEKYJSPHOH Macce 60K NPH HCHHTA-
HHH B YJbTPaleHTPHGyre Ha XPHBOH JaeT OJHH CHMMETPHYHBHIH
nuk. Eciu Ha puarpaMMe noJydaeTcs ABA MHKA HJAH OAHH HECHM-
METPHUHELH, TO 9TO 3HAUKT, UTO GeNKOBH{ Mpemapar MPeACTABAAET
coBofl cMechb 10 MeHbIleH Mepe ABYX Genkos. JIns onpefelieHHs
OLHOPOMHOCTH 6e/IKOB IUHPOKO HENOJB3YIOT TAKNKE DAa3HBle BHAHW
XpoMaTorpadul, B TOM WHCIe H paHee paccMOTpeHHbie: Jlag ompe-
LeMeHHs ONHOPOJHOCTR OelKa HEOGXOAHMO NPHMEHAThL DasHHE
METOXH.

§ 11. Benkombie BeECTEA 3ePHA NUIEHHILI

Conepxanue 6elka B mueHHIle KoJelercs B MHPOKHX MNpeae-
aax—or 9,2 no 25,8% (B cpenwen 13,5%). TIpn BereTallHOHHBIX
OMHTAX YAAETCH NOAYYaThH 3ePHO MIIEHHIH C elle GOALIIKM COAEP-
XKanueM Gelka. 3epHO TBePAOH HIICHHIH COJAEPHHT GenkoB GOXb-
e, YeM 3epHO MATKOH. B CTEK/OBHIHBIX 3epPHAX MATKOH MIICHHIE!
GeJKOBHX BelllecTB He BCerMa Gojbllie, 9eM B MYUYHHCTHX. Tak,
KO3(PHIHEHT KOPPENSLHA MeXIy CTEKJOBHANOCTBIO H CONEPKAHH-
eM GenKOBHIX BEllECTB 3epHa IUIEHHIH H3 DA3HHX PpaioHOB
CCCP 32 HECKOJILKO JIeT COCTABHI

r=0,260--0,737 npu m,=(0,053--0,127)
H U3 cTpaH AMEPHKAHCKOTO KOHTHHEHTA
r=0,170=-0,814 npu m,=+(0,090--0,180).

ITokasarean CTEKJOBUAHOCTH .naﬁpmeu, 6oJlee MOARAETCA BJAHS-
HHI0 PasHOOGPA3HbIX BHENIHHX (aKTOPOB, yeM coxepXanue Ges-
xa. ITo OTAeNbHEIM TKAHAM 3epHA NIUCHAIH GesKOBHe BelllecTBa
pacnpefie/ieHH HeparHOMepHo (Ta6n. 8). HauGoree GoraT Gesko-
BEIMH BEIUECTBAMH aJ€HPOHOBHIA clofl, Muoro Gelka TakXe B 3a-
ponsitte. Cogepxanne OelKa B SHAOCHEPMe MEHbIIE, UeM B UeJ0M
3epHe. .o

B mupesenax snmocnepMma GeNOK paclipeflesleH TaKiKe HEePaBHO-
MepHO. Ecau ero nepmpepuqecxne CIOH HAMEIOT BLICOKYI0 KOHIIEHT-
panup 6e/KoB, TO NeHTpalNbHaa 4acTb Haubosee GenHa GelkaMH NO
CPABHEHHMIO CO BCeMH OCTaJIbHHIMH uacTAMHE sepHa. Tak, cyBadeiipo-
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8. Copepxanue Oeaka (cpexuue namHete) B MOPHOJOTHIECKHX 9acTaX
3epua nmenuun, % cyxoro peimectsa

Copra NuIeRHNH 10T Copra mwemmua 3anansoft
esponelickolt vacta CCCP Eapons
Hamenosaune cootnomense covrHomense
8 xamnol 1 Sonuvectse | 8 xakfol | Sconuvecraa
¥3 wactelt 10 uaCTAM Ha uBcTell no yacTaM
BepEa aepR2 aepna sepRE
Llexoe sepHo 16,07 100 11,4 100,00
SupocHepM 12,91 65 9,3 76,90
Aneliporossifi caolk 53,18 22 18,0 12,60
3apopsim 37.63 8 30,5 3,05.
glmox ' 2;,2 3,2?)
epuKapnal 3 1,60
Obonomwa } 10,56 5 9,7 2195

HOBH# /0K TBePROH KPacHO3ePHOM TINCHHIH cofepXuT 45% Gen-
Ka, a BHyTpesHni — 11% (pmc. 13).

B napTHax aepea 03MMOK NMUIEHHIH [0 MePe YMEHbIIEHH: pas-
MEDOB 3ePHA OTHOCHTeNbHOE CONEPXaHHe B HeM OelKa BO3pacra-
er. Haubonpinee koanuecTso Gelika COAEPKHT  HETOJHOLCHHOE
3epHO (NPOXOJ Yepe3 CHTO ¢ KPYMILIMH oTBeperHsaMy & 2,38 mwm).

B pane paboT oTMeueHo OTCYTCTBHE YETKOR 3aBHCHMOCTH MEXK-
Xy pasMepaMH 3epHa TIICHHNE H COIepXaHHeM B HeM Genka. Cuae-
JIyeT YuHTHBATh MHOrooSpasHele (GOPMH NPOSBICHHS (H3RONOrO-
GHOXEMHEYECKON pasHOKauecTBEeHHOCTH 3epHa. HeoGxomumo pasin-
HaTh MEJNKOE, HO HOPMAJbHO Da3BHTOE M IIymJoe sepHo. Meaxoe,
HOPMaJIbHO Pa3BHTOE 3ePHO [0 CBOEMY COCTaBy H KauectBy 6au-
e K 3A0POBOMY, KDYHWHOMY, ueM Iiynaoe 3epuo. Hsmenenus
CONEPKAHHA GelKa U APYIHX INPHIHAKOB 3¢PHA B 'BaBHCHMOCTH OT
Pa3sMepoB 3epHA MOTYT OBITh BHpaMeHH B PasHOM CTENEHH H He
HMEIOT CTPOTOM SaKOHOMEPHOCTH BCAeNCTRHE GOJBIIOE GHOMOTHYE~
CKOH H3MEHUHBOCTH 3ePHa MDH CO3PEBAHHH HA MATEPHHCKOM pacte-
HHUH N0/ BJHAHHEM MHOTOYHCHIEHHHX (GaKTOpOB.

B npenenax copra (pakiUHOHHEIA COCTAaB GeJKOB H3MEHSETCH
B 3aBHCHMOCTH OT KPYHHOCTH 3epHA: ¢ YMEHLIICHHEM DasMepos
CeMSIH YBEJNUUHBAETCS CONCPXKAHHE BOXO- H  COMEPACTRBOPHMEIX.
Ge/IKOB M CHHXAeTCsl CoAepXaHHe CHHPTOPACTBOPHMHX OesKOB.
B sepue mirenuinsl ABpOpa npH AHAMETPE CeMsiH 3 MM BOAOPACTBO-
PHMHX H COJEPACTBOPEMHX 6elkoB cozepxanocs 27,8% H npr
-AHametpe cemsiH 2 MM —32,9%, a comepKaHHe CIHPTOPACTBODH-
MHX GIKOB coOTBeTcTBenHo Oblio 26,1 u 20,0%. Anajormunne
JaHHBIE TMOJIYYeHE H MO ADPYIHM copTaM. B cOOTHONIeHHEm MeXay
PaKUHOHHEIM COCTABOM OefKa H KPYNMHOCTHIO 3epHA  NIICHHIE
PasJHYHBIX COPTOB TaKOf 3aKOHOMEDHOCTH He HabJiofaercd. 3ech
MOJKHO TOBOPHTH TOJIBKO O CNa0 BHIPAXKEHHON TEHACHIHE B 3TOM
Hanpap/eHAN.
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= HAng oweHxH mEtesofy - HOCENCTRA
3epHa mmeAAUN GoNsmMOe IHAYEHHE HMeer
AMUHOKHCIOTHHK cOCtas Geikos. B Ham-
fonplIeM KOMHYECTBE CONEPKHTCA TAIOTa-
MHHOBasi Kucllota (2 cpemmem 21,9%),
B HamAMeHblleM — TtpruTodan (0,8%), uu-
cral (1,1%), mernonnn (1,4%) u THpOSHH
(1,8%). AMHHOKHCIOTH B SepHe [MIUCHH-
UB pacmpesencHH HepaBHOMepHO. 3apo-
A HanGonee GOTAT — HesaMeHHMBIMH
AMHHOKHCJIOTAME H Tnpexzae BCEro JIH3H-
HOM. B 3apopmiire ero comepxkutcsa B AEa
€ JHIHAM pasa GOJlbl.ﬂe, qeM B 3HAOCHEP-
Me (COOTBEeTCTBeHHO B cpeiHem 5,6 u
2,1%). s

Beaxu B PasHHX YacTAX 3HIOCTEPMa
Pac. 13. PacIpefereiie  nagnyyajoTcsi COOTHOUIEHHEM COAEPKANHA
flf;‘f:: B SRIOCHEPME IS G lebHBIX AMHHOKHCIOT. MHOTHE M3 HHX
{—obonomew; 2 aneipono- B MEPHQEPHMHEIX WacTAX SHZOCHEPMA CO-
ot cnofl; §— smRCCHEpM ZepRKATCK B GOJBLICM KOJIHYUECTBS, 9eM B

« HEHTPAJABHEIX. OubtraMu Y¥CTaHOBJMEHO, UTO
X HuM OTHOCsATCS (B cpeaHeM B % k Macce GesnkoB): aprumms 2,9 ...
4,5; umerun 1,5..1,9; musnn 1,9...2,6; metuonns 1,1.. 1,4; TpHnTO-
dan 0,9...1,1; saaun 3,6...4,0.

Hentpanbhas wacTs 3HAOCHEpMa Goraue, 4eM MepH(pepHiHHe
ero caol (% ): usoaeiunom 6,6...7,0; neiiunaom 8,0...9,1; penn-
nanaumunoM 3,4...3,9. Tpuntodan B G0JBLUIOM KOJHIECTBE COCPENO-
TOUCH B aJefpOHOBOM cyoe. Deskn cyGamefipoHOBOro cJos cOmep-
XKaT MHOTrO TJIOTZMHHOBOH KHCHOTH H nponyHa, Majto JH3HHA.
Benxn anefiponoBoro ca0s copepxkar GoMplUOe KOJHIECTBO JIH3HHA
u aprunpHa. Besku ane#ipoHOBOTO €10 HMEKT GoJee BHCOKYIO
NHATaTeAbHYI0 LEeHHOCTh, YeM OCTaJbHasf 9acTh 3HAOocnepMa. Co)lep-
KAMOE aMefipoOHOBOTO CJI0s, 06Pa30BAHHOTO TOJACTOCTEHHEIMH KJleT-
KaMH, YCBAHBAETCS HEJIOBEKOM NJIOXO.

Pagitnans B COJePXKAHHH aMHHOKHCJIOT MeXAY BHCOKO- H HH3-
KOGeAKOBBIM B€PHOM NIUEHHIHN AOKA3aHH AJIA JIHSHHA, KOJHYECTBO
KOTOPOro Bhlle y HE3KOGENKOROH MUIEHHNH, H /8 TMIOTAMHHOBOR
KRHCHOTH, NPONHHA H (eHHNaJaHHHA, HAXOAAUIEXCH B HHIKOGEJKO-
Boft TIIeHALe B MEHBLUIHX KOJHYECTBAaX. BaxHeituige Genku 3epHa
NICHKIE — TPOTAMEEN H ToTeaHHH. Ha MX 2o/0 NpHXOAMTCA
okoio 74% ot Beelt MaccH GenkOBHX Beliects. HamGoapinee Tex-
HoJorwueckoe (XieGomeKapHOoe) 3HAUEHHE HMEIOT MPOJAMKH- (riiua-
JAHH) B rmoTennd {rmorennH), MMenno oHM cOCTaBIAIOT. &AeHKORH-
ay. Ha ans6ymuner npuxoxutes 20..22% w raoGyame -5..6%.

PaannTHo, coflepKaHue 6eka H er0 aMHHOKHCAQTHOIO COCTaBa
B 3epHe pasHO# okpackd. OTMeueHO, 4TO TCMHHE H XKelThe 3epHa

82





image54.png
xpacaol o3EMOR MIUPHANN. OTARYAITCR HO oMY W XpyToMy mpmy:
naky. B TeMumX sepHaXx cofepiRanue Gedka KoaeGiercs or 18,50
20 16,63% (B cpenmem 14,54%), B mentax or 10,81 xo- 14,17%
(B cpennem 12,14%). HanGosbluHe pasiHuus B aMHHOKHCAOTHOM
cocTaBe OGHAPYXeHH 170 INECTH AMHHOKHeNOTaM. CoOZepxanme
OATH H3 HHUX B XKEJTHX 3epHax BHILUE IO CPABHEHHIO ¢ TeMHMMH
sepramMu (r/100 r Genka): musmna 2,69...3,0; acrapargrHOBOR KuC-
gore 4,98...5,18; anamdHa 3,24 ..3,44; merHommna 2,27..291 &
denunanannHa 4,19..4,28, TnoraMAHOBas KHCJO0T2 B 0OblueM
KOJIHYeCTBE COACPKHTCA B TeMHWX 3epHax (31,34..33,43 r/100 r
Geska).

VYHTHBaAs MHOXeECTREHHOCTh ($aKTOPOB, BAHSIOMHAX Ha 3¢PHO B
TepHOA, POCTA H CO3PeBaHHA, PA3JHIHA B XHMHYECKOM COCTaBe B
3aBHCHMOCTH OT OKPAaCKW, B TOM HCJE NO GEIKY H €ro aMHHOKHC-
JIOTHOMY COCTaBy, MOXHO OXHAATh TOJBKO B INpeAesax nap’mﬂ
3epHA, BHPAUEHHOTO B O/IHHAKOBHX YCMOBHIX.

§ 12. Kne#iKoBuHa 3epHa MIERHUB

Twenuua — saxnefiuas NPOAOBOABCTBEHHAS  KyaAbTYpa, TaK
Kak 6Jarofaps cofiepikauefics B Hell xIeAKOBHHE H3 Hee MOTYYAOT
xnel BHCOKOR NHTATENbHOCTH, IPHATHOTO BKYCa, C NMODHCTEIM, YII-
pyraM B daacTHuHuM MaxmuieM. [IpE saMelMIHBaHMH MIIEHHIHOR
MYKH ¢ BOAOA ee GeJKH MOIMIOMAIOT BOAY H HabyXaioT, CJANAsCH
B Maccy Tecra. .

Ecnu KycOK TecTa OTMMBATb B BOJe OT KPaxMaia M HAaCTHI
©060JI09eK, TO OCTaeTc CHIBHO THADATHPOBAHHEIN, YNpYyruf, sia-
CTHYHHIA H CBA3HEI CTYZeHb, COCTOSLIMA B OCHOBHOM H3 GeJKOB M
HasHBaeMbIll cHIPOf keHKOBHEOH, Hin npocTo KiefixosuHo#. Crpas
KiIeHKOBHHA COZepXKHT B cpeaneMm 65% moaw, KiefikoBwHa oriB-
9aeTcs OT JaNacHHX OelKOB CeMsiH JPYrHX pacTeHuli npexae
BCEro CBOHMH YHHKAJLHHIMH DeOJOTHUECKHMH CBOHCTBaMH, SIBISIO-
HIEMHCH OCHOBOH XJeGONeKapHBIX NOCTOMHCTB MIICHHYHOR MYKH.
Tipn 06e3BOXKHBAHHH WOAYYAlOT CyXylo Knefikobuny. Komuuecrso
BOAH, TOIVIONaeMOf CyXofi K/efKOBHRON, BHPaX4ioT B IPOHEHTAX
H HA3HBAlOT THApaTalHedl, HAM THADATALHOHHOA CIOCOGHOCTBIO
KefikoBHHH, K0Topas Kosebaercs or 170 xo 250%.

KuefikosHHa cOCTOMT ¥3 ABYX BellecTs. OfHO H3 HHX, PACTBO-
PHMOE B CIMDTe, — [VIHALHH, BTOPOE, PACTBOPHMOE B IIEJOYAX ~-
Ta0TeHHH, CBHIE IBYX ¢ NOJIOBMHON BEKOB CHEHHANHCTH DPasHHIX
<CTpaH HSYYAIOT KJeHKOBHHY, CAHAKO H B HACTOAINee BPeMs MHOTHE
BaXKHHE CTOPOHH COCTaBA H CBOHACTB KNeHKOBHHL HESCHH. 3Have-
Hie KJAeAKOBAHE! 2aKJI0YaeTCsl B TOM, 9TO OHa (JOPMHpYeT TecTo,
o6pasyer nipH HaGyxaHWW CIVIOIIHYIO YODYIYIO CETKY, COeXHHSIO-
HIyI0 B KOMIAKTHYI0 YOPYTyl0 MacCy BCe BelllecTBA MyKH. IIpH
BHECeHHH ADOXXeH B TeCTO B pesyabraTe mpouecca OpoxenHs
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BHAEJACTCH AAOKCEA YT7IePOAA, KOTOPHH PacTArHBAeT KAeHKOBHHY.
CHauada COVIONIHOW KOMOK TeCTa Ha4HHaeT GLICTPO yYBeNHUHBATHCHT
B obbeme (mogHMMaThes). K Kony 6poxenus Tecto nproGperaer
NOPHCTOE CTPOEHHe, Pa3spHX/NEHHOe TECTO, COCTOAIIEE H3 OFPOMHO-
TO KOJHYECTBA TY3HIPHKOB, CTEHKH KOTOPBIX O6PA30BAHB B OCHOB-
HOM XKJeHKOBHHOW, S3aKDEILISETC B TAKOM BHAE NPH BEIETKE,
06pasys. XapaKkTepHYI0 NODHCTYIO CTPYKTYPY XaeSHOTO MSKHIIA.

Kaefikosiaa — paxwefimui pakTop xJ1e60NeKapHOrO AOCTOHH-
CTBa MUeHHYHOK MykH. OT Hee 3aBUCHT Ta3OyAepKHBAKLIAR CIO-
COGHOCTb TeCT3, a CIeZOBATeAbHO, O6LEM H NOPHCTOCTh X7Ae6a.
Kpenkas kmefikoBHHa B HOPMAaibHON MyKe XaeT CJHIIKOM TYroe
TECTO, ¢ TPYAOM HOALAIOLIEECA PACTSIKCHHIO AHOKCHAOM YIVIEPOZA.
Cnaboe TeCTO IVIOXO 3aZePXHBAET AHOKCHA YIASPOAA, TaK Kak
CBOACTBEHAAs eMy clabas KIeHKOBHHA He MOMET CO3XATh B TecTe
GeNKOBOro KapKaca HeOGXOAMMOf npouHoctH. CHAbHAS KJIEHKOBHHA
npH 6poxenwH Golee CTOMKO COXPaHseT NMPHUCYWHe e (HIHECKHE
croficTaa.

Myka xapakTepusyercs cnocofHOCTbIO Aasath TecTo, o6iaxaln-
mee B XOAe OPOXKEHHA H PAacCTOMKH Olpeje/eHHBIMH (QH3HUECKH-
MH CROHACTBAMH, UTO B COYETAHHH C APYTHMH XJeGONeKapHEIME
JOCTOMHCTBAMH (KOMHYECTBO H COCTAB CAaXapoB, aKTHBHOCTb (ep-
MEHTOB, COCTaB H CBOACTBA KpaxMasa H 1p.) ofecHeyHBaeT noJyue-
Hue xnmeGa Xopoluero kauecTBa. Bce cOpPTa MArkod NeHHUs nO
uxX xne6oNeKapHOMY [LOCTOHHCTBY AT HA TPH TPYHNEL CHJBHAS,.
cpeanasn u caabas.

Cuabnas nmesnna. M3 Hee 1oJyualoT MyKy, CNOCOGHYIO HOTMIO-
LaTh TPH 3aMece TeCTd HOPMAJBHOK KOHCHCTEHIHH OTHOCHTE/BHO
GoabIIOe KONUYECTSO BOAM. TeCTO H3 TAKOH MYKH OYeHb YCTORUMBO
COXPAHSET CBOH NEPBOKAYANbHElE (PU3HIECKHE CBOACTRA (KOHCHCTEH-
LHI0, 2/IACTHYHOCTL H CYXOCTh Ha OLIYNE) MPH 3aMece H GPOXMEHHH.
Kyckn Tecra #3 MyKH CH/ABHOR MIIEHHIN XOPOMIO 0oGpaBatsiBa-
10TCS Ha OKPYF/IWTeJbHBIX MAHIHHAX, HX pafoude OPraHel He sama-
supaiores. ChopMHpOBaHEBe KyCKH TecTa, o6/afas XOpolued crno-
COOHOCTBIO YAEPKHBATH NHOKCHA YIVICPOAA, NPH PAcCTOAKE M BH-
DeYKe XOPOWIO COXPAHAKT CBOK (GOPMY H Majo PAaCIILIBAKTCS.
TonoBHI X/1€6 H3 MYKH CHABHOM NIUEHHIH NpH TOCTATOMHOH raso-
pGpasyioliell C1OCOGHOCTH XOPOILO Pa3pHXIAETCH, HMEET GOMBIIOH
06BEM H MAJYIO PachIbBIaTOCTE.

TecTo W3 MYKH OYeHb CH/IbHOR MUIEHHLH BBHAY OTPaHHUEHHOR
CIIOCOBHOCTH K PACTSIKEHHIO HMeeT NOHHKEHHYIO Fas0yiepKHBAIO-
yJ0 CNOCOGHOCTh M MOITOMY MOJyuaeMbii H3 Hee xae6 Mano
PACIUILIBYATHIA, MOHHKEHKOTO 06beMa {0GKHMHCTHIA).

TpH CMeIUMBAKHM MYKH H3 CHJBHOA HNIIEHHNH € MyKOH, HMelO-
wefi HU3KHe xMeGomnekapHble AOCTOHHCTBA (caaGoll), MOJAy9aKT
MyKy ¢ yaAyultleHHHMH cBoficTBaMH. [TosToMy copTa cHIbHOH mme-
HENE HASHBAKT COPTAMH-YAydulIHTe/siMY. B 3aBHCHMOCTH OT Kaue-
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YUEBHUKM K YHEBHKHE MOCOEAA
&N CTYAEHTOB BLICLUMX YUEEHBIX 3ABEREHMA

E. 1 HKABAHOB, B./1. KFETOBMY

BUOXHUMIHA SEPHA
U NPOAYKTOB
Er0 NEPEPABOTHA

134, 2-e, NEPEPABOTAHHOE M AOMOAHEHHOE

Jlonymieno MHHRCTEDCTBOM BLCIIEro H CPEEHEro cie-
uaneEOre ofpasopamma CCCP B KauecTBe yueORMKa
ANfl CTYAGHTOB BHCHIAX YueSHMX aapefleHnd, obyuaio-
MEXCH 10 CHENAAABHOCTE «TEXHOJIOTWA XpaHeRUs H fe-
PepaGoTKH 3epHay
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cTBa (CHJH) MPHMeCh H3 MYKH CHAbHOM MUIEHHIHW KoZeGJeTcs oT
25 g0 50%. B coormeTcTBHYM ¢ 3THM COPTa-YJYYIIHTENH NOApPasfie-
JAI0T Ha MIIEHHIl C NOCPEACTBeHHOM, Xopollell ¥ BHCOKOH Xme6o-
nexapHoOi CHIOM.

CuapHas NIIEHANA AOJKHA COAEPXKaTb Oejlka He MeHee 14%
{Ha cyXoe BeleCTBO), CHPON KIeHKOBHHM B 3epHE —HE MeHee
28Y% H B MyKe NMEpPBOro copra — He Mehee 32% (1-if rpymmst ¢ Xo-
poleli yupyrocThio ¥ HOPMAaJbHON DPAaCTAXHMOCTBIO). 3a0poBas
TBepAasl MleHHIa OGLIYHO BCs CHAbHAS, COPTA ee Ha TPYNHH MO
cune He gensr. [Io xae60neKapHOMY NOCTOHHCTBY OHd HHXKE CTEKJIO-
BHIHOH MArKOR MileHuuu. IIpH BhiMeuke B UHCTOM BHAe TBepAas
MIIeHHNa LaeT xMe6 HH3KOTO o6beMa, ¢ 6ojee IIOTHHM MAKHINEM
4 PBaHOH KODKOM, Y Hee OUeHb YUpyras, HEAOCTATOUHO PACTHNKH-
Masi, KODOTKOPByINasica KaefikoBHHa. IIpu noGaBieHnH K caaboi
MArKOf niUeHHne 310pOROH TBEPAOH TaKXKe YAYyUIIAOTCS ee CROH-
cTBa,

Cpepnss mmennua. Cnoco6Ha caMa AaBaTh XOpoiumit N0 Kawue-
©TBY x/e6, He HyXzaeTcs B NMPUMEIUHPAHWH K Hell CHJIBHOM miue-
HHLB, HO He CHOCOOHa 3((OEKTHBHO YAyUmIaTh ¢1abyio MUIEHHIY.
Ee nasuBator «puanep» (Filler — nanosnurens).

Cnabas nwennua. XapakTepH3yeTCs HHIKHM colepKanueM
Geaka (8...10%) u rueiikopuHn (HmxKe 20%) mu60 KOCTATOUHEIM
COfepKaHNEM GeJKa, HO HH3KOro KauectBa. Ma cnaGol MuleHHIE!
HEBO3MOXHO TOMYYHTh X1€6 YAOBJETBOPHTENbHOTO KayecTBa, AJS
3TOTO HEOGXOANMO AOGABJATL CHABHYIO NileHHLY. MsArkas NuteHHNA
HCTOMb3YeTCs] NPEHMYLIECTREHHO AJIS IPHTOTOBJICHHS Xne6a, a TBep-
Jas — B MAKAPOHHOM TPOX3BOACTBE.

Xne6onekapHas CHJa NIIEHHUHOE MYKH 3aBHCHT He TOJBKO OT
KOJIHYeCTBA M Ka9ecTBa KACHKOBHHH, HO M OT YIVIEBOAHO-AMHJIAs-
Horo KoMmaekca. C 9THM KOMHNJACKCOM CBA3aHO BTOpOE BaXHefilee
CBOHCTBO MYyKH —rasoofpasyomas  cnocofHoets  (o6pasoBaHHe
npn GPOXKEHHH AMOKCHAA YIVIEPOAa, HeOGXOAHMOTO AAsl Pasphixie-
HHs TecTa). (DH3HKO-XHMHUECKHe H3MEHEHHs KkpaxMasta (HaGyxa-
liHe, KJeHCTePHSAlHs, AEKCTPHHH3ALHS) ONpPENelsIoT Hapagy ¢
KIeRKOBHHON PeOsOTHUCCKHe CBOMCTBA TecTa,

§ 13. CmecuTenbHas LEHHOCTh 3ePHA MUeHKUbl

HOﬂ CMECHTEJBHOR LEHHOCTBIO MOHHMAIOT €NeCOGHOCTE 3¢pHa
xopowero x.'leﬁonexapx-loro AOCTOHHCTBA yJAYQIIaTh NOK&3aTe]u 3ep-
Hd NOHHAKEHHOI'0 KavecTBa IPH HX CMEIIMBAHHH. Taxkodt noAX0x
CyXaeT NOHATHE OTHOCHTEJIbHOR LEHHOCTH, OTPaHHYHBASI erc mpu-
MEHEHHEM K XapaKTepHCTHKE TOJIBKO OAHOTC H3 KOMIIQHEHTOB CMe-
¢ (Hx MoXer 6bTh GoJbllle ABYX), B TO BPEMS KaK BCE COCTABJS-
foll#e CMeCh KOMIOHEHTH 06JafaloT TOH HJIM HHOH CMeCHTeJbHOH
€oco6HOCTBIO: ONHH GOJIBIIEH, APYTHE MeHblIeH,
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OtaesbHEE KOMIOHERTH CMECH MOTYT 06.1aLaTh NOJRPREME M0~
Ka3dATeNAMH  CMECHT&JIbHOM cmocoGHocrn. CMecHTeJbHas cmoco-
HOCTb MOXET HMeTh He TOMBKO TOJOKHTENbHOE H3MepeHHe (yJryt-
lueHHe 3ePHA NOHMKEHHOTO KauecTBa), HO H OTPHLATENbHOE (CHH-
JKeHHe KAUeCTBAa 3ePHA NOBHIIEHHOTO KAUECTBZ H CMECH B LEJOM).
Tlpu paspaGoTke MOHSITHA CMECHTEJBHON CIOCOGHOCTH (LEHHOCTH)
H eJHHOTO KOMHUECTBEHHOTO €¢ H3MEPCHHR CJeLyeT HCXOLHTH - H3
MYKOMOJIBHEIX H XeGONeKapHHX JOCTOHHCTS 3¢pHa. CMelUHBaHHEM
PasHOKAUECTBEHHWX MAPTHH 3¢PHA NMIICHHIH MOMHO Pellath GoJb-
0 KPYF BOTPOCOB ¢ PA3HEIMH KOHEUHLIMHE 1e/ISIMH,

TIpu cMeIUHBAHHH 3€PHA HEONHHAKOBOTO KAUECTBZ MOTYT CRO-
KHTBCA TPH BapHAHTA:

KaueCTBO CMECH TONHOCTBIO COBNAfaeT ¢ TEXHOJMOTHYECKUMH
TPeGOBAHMAMH OJIHOTO H3 NPOH3BOACTE (MYKOMOJBHOINO HJIH X1€60-
HEeKapHOT0), HO TPOTHBODEUHT HHTEPECAM BTOPOTO NPOH3BOACTBA;

TEXHOJOTHUECKOE JOCTOHHCTBO CMeCH AOCTHTaeT ONTHMAJNbHOTO
coYeTaHusi MPOM3BOCTREHHBIX HeJefi MyKOMOJILHOTO H xJefomekap-
HOTO 32BOAOB;

cMech YAOBJETBODSIET TEXHOJOTHYeCKHM TPeGOBaHHSIM  OLHOTO
H8 MPOHSBOACTB, HE OTPAXKASCh HA TEXHOJOTHUECKHX AOCTORHCTBAX
ee ]l BTOPOr0 [IPOH3BOJCTBA,

Hau6onbumi npousposuTenbHHE 5QexT MoxeT GHITH AOCTHr-
HYT, KOTAa UPH CMeIUHBAHHH B PABHOA Mepe Y/IOBJETBOPSIOTCHE
TpeGOBAHHS MYKOMOJbHON H XZAeGOMeKapHOH NPOMEIIIEHHOCTH.
DTOrO He BCeraa yAaercs ROCTHLHYTh, B 3TOM Cilyuae HeoGXOIHMO
PYKOBOACTROBATLCH NPHHIHIIOM ngennoq-rmenbnocm HHTEPecoB:
xJe6onexkapHoii npoMeiiieHHOCTH, OJHAKO HeJb3s MOJHOCTBIO Hpe-
HeGperaTs TPeGOBaHUSMH MYKOMOJNBLHOrO NpousBofcTRa. Cleayer
TpOaHANHIHPOBATE KOHEYHHE WOKA34TeNH CMECH C YueTOM KOM-
TUIeKCHBIX TPeGOBaHHji OGOMX NPOH3BOACTB, NOCTE Yero cAeNaTh
06001alolHe BEBOXEL.

B TeOpHH M NPAKTHKe CMEINMBAHHS 3¢PHA AONYCKAIOT OIIHGKH.
Hau6onee uacto 3agauy cMEUIHBAHHMS DacCMaTPHBAIOT TOLBKO KakK
BO3MOMHOCTb YIYHlIaTh X/eGomeKapHhe JOCTOHHCTBA C/AabHX cop-
TOB miUeHMIE. KpoMe TOro, ycHiMs MHOPHX HCCHefoBaTesefi Ha-
TPaBieHH Ha BHISiBJEHHe aJ[MTHBHOCTH CBOWCTE CMeCH 3epHa,
JIOKA3ATeNbCTEA, UTO KOJIHUECTBO H KAYECTBO KJNCHKOBHEHH B cMecax:
He3HAUHTENBHO OTIHYAIOTCH OT CPEIHeB3BOIICHHHX M MOJYHHS-
10TCSI NPABUAY CMellleHHs, COPIACHO KOTOPOMY CBOHCTBO KOMIOHEH-
Ta MPOSIBASETCS B CMeCH TeM B GOMbIUEH cTeNexH, seM 6o/blle ero
B 570l cMecH. MHOTOUHCHeHENE HAGMIOZEHHS OJIHAKO NOKA3HBAIOT,
uTO OGBeMHHI BBIXOJ X/Je6a 3aBHCHUT He TONBKO OT KAaueCTBa CH/b-
HOW MINeHWUB], HO K OT TOro, Kakofi claGblil KOMIOHEHT HCHOAB3Y-
ercsi (UPH pasHHX cJAaraeMwX C DaBHOH NOHHXeHHOR cHJIOHK
NOJIy9aeTCs PAsAAUHb KOHEUHHI peay bTat).
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Mexcny o6 beMHEM BHXOZOM X7e6a B (HAHIECKHMH CBOHCTB2-
MM T€CTA He BeCerda OGHapyXuBaeTcs 3aBHCHMOCTb, O6BbeMHHR BH-
%0 xne6a 3aBHCHT He TOJNBKO OT KOMHYECTBA H KAUeCTBA KJEHKOBH-
HEl, HO TAKXe W OT CBOHCTB YIVIEBOJHOrO XOMIVIEKCA, H Tpexae’
BCero kpaxMasia. Boabmoe 3HaueHHe sl NOAYYEHHS MYKH XODO-
mMerc KauecTsa MMEIT KOJJOHAHEE CBOACTBA PasHOKaveCTBEHHBIX
COCTABHEIX YaCTell MUICHHYHOrQ KPaxMasa — dMHJIO3El H aMHJIONEK-
THHA € HX BHCOKOH Kaeiollel cnoconocthio. CKOPOCTb OCaabaesHst
Tecta B Npomecce GPOXKEHHS He ABJIACTCS HaiEKHHM NOKazaTereM
cHiBt MyKH. Myka u3 coabHOf m ciabofi MIeHHIE MoXer ofpa-
30BaTH TECTO [OUTH OAMHAKOBOM CTaGHILHOCTH, €CIH MyKa H3
/1260l TIeHHNN COZEPKHT KIeHKOBHHY XOPOIIET0 XauecTsa, HO B
HeZocTaTouHoM  koduuectBe. Crabasi MNeHHna, coaepXalias
GonplIoe KOMMUECTBO KJIEHKOBMHE HHSKOTO KauecTBa, ¢ GOJBIIMM
TPYAOM NOAfaeTcs yayulleHwio B Tpefyer Goabllero n06aBaeHHS
CHJBbHOM HIUGHRIH!, YeM ee OOPasihl ¢ MEHBIOHM CONepXaHHeM
crnaGofi KneHKOBHHEL.

Peonoruueckne cBoficTBa KJIEHKOBHHH ONpPEAeNSIOTCS arperat-
HHIM  COCTOAHHEM ee GJKOB, MpHYeM Kpemkas KAeHKOBHHA OTIH-
gaetess OT caabofi GOMblIefi MIOTHOCTHI GeNKOBHIX 9acTAll. Baaw-
MOACHCTBHE COCTABHWX yacTell GIKOB, KaK ¥ JNPYTHX KOMIOHEH-
TOB KIeAKOBHHH, CO3aeTcs H NOLASPMHBAELTCS MHOTHMH (opMaMn
¢BA3H (AHCYAbOUIHEIMH, BOAODOXHEIMHE, CONCBHMH, rHAPoGHOGHHIM
B3aHMOZEHCTBHEM, KOMHUECCTBOM H MECTOM B MaKpOMOJeKyRax Ged-
Xa aMHAHBX TPYND H ID.).

KomuuecTBO BCeX STHX TPYHH ¥ CBasell H NPOYHOCTb GEJKOBOTO
arperata, a TAKXe CH/a NIICHHIB H3MEHTIOTCS BO BPeMEHH B 3a-
BHCHMOCTH OT COCTOSIHHsI 3€PHa, €r0 3DeJIOCTH H cBexecrd. Cmeurn-
BaHHe DA3HOKAYCCTBEHHHX MapTHA 3epHa NPHBOAHT K HIMEHEHHIO
COOTHOILICHHS OTAENbHHX (pakuuil KIeHKOBHHEL H K TOMY, 4TO,
B3aHMONleficTBYA MeXAy COOOR, OHH JAIOT COueTaHHe CBOACTB KJjeh-
KOBUHB CMECH, OTVIM9AIONleecs OT CBOHCTB K/eHKOBHHEI CMEUIMBae-
MBIX_KOMIIOHEHTOB.

Beauka ponb depMeHTHHX CHCTEM JJI CBOHCTR KeHKOBHHEL
¥ TecTa, OKA3HBAIOWHX pellaioliee BO3AeHCTBHE He TOJABKO Ha XJe-
GoneKapHele, HO # Ha MyKOMOJbHBE KauecTBa 3epHa, OCOGEHHO
KOTAA OHO NOABEPTaeTca IHAPOTepMuuecKkolk o6pafoTke. AKTHB-
HOCTh B XapakTep HeficTBHS (epMeHTOB, BechMa JaGWIBHHX CHC-
“TeM, NIPH CMEIIHBAHHH 3ePHA PA3HOTO KauecTBa MOCYT NMpeTeprieBath
CYLfeCTBEHHEIC M3MEHEeHHs BCICACTBHE HAXHINA B SepHe BEIECTB
€0 CBOMCTBAMH AKTHBATOPOB W HHIHGMTOPOB (pepMeHTOB. CMemrd-
BaHHe 3epHA NPHBOJHT K H3MEHEHHIO NPOTEOJHTHYECKHX (epmen-
TOB, AEHCTBYIOUIMX Ha GEJKOBBIA KOMIJIEKC, H3MEHSIOIIHX, Jale
CHIXKAIOMHAX CHNY MYKH. DTOMY CHOCOBCTBYeT TPHIENTHS, [IIOTaTH-
OH, HHITOXHOE KOIMYECTBO KOTOPOFO 3aMETHO YXYIIIaeT KauecTBo
TECTa, KOTOPbIfi CONEPIKHTCS B 3apOAkIlIe 3epHA MIICHHIB H APOXK-
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xax. B TakoM K& HaNpaBAcHAR ACACTBYIOT GEPMEHTH HPOTCHH-LH-
CYAbGHA-PEAYKTASH, ~ PACIEIVIAIOMHTEG  KUCYAbGHEAHEE MOCTHKH
GeJKOBBIX MOJIEKYJ.

@usuueckHe CBOACTEA KACHKOBMHH B CHIN 3€¢pHA HINEHHHH B
HEJOM 3aBHCAT OT COPTA — AHHAMHUECKON CHCTeMH, GHOJOTHYECKHX
W TOXHOJIOTHUECKHX CBOMCTB, BOIHAKAIOMHX B ONPEIETeHHHX YCJIO-
BHSX (DOPMHPOBAHHS H CYLIECTBOBAHHS pacTeHns. IIpucymise copry
CBOHCTBa, OCOGEHHO XHMHUECKHe, SBJSIONLIHECS BechMa JaGHIBHE-
MH, COXPAHSAIOTCH CTaGHNLHHME JHIIb B eJRHCTBE C ONpPeNeNeHHEM K
BHEHIHMMH YC/I0BHAMH. CMeCHTeNbHAas LeERHOCTh MIICHHIH — pe-
3yJbTaT PABHOBADHAHTHOIO B3aHMOJNEHCTBHN COCTAaBHBIX uacTef
cMelUHBaeMHX TapTHii {npexne Bcero 6enKoB), MPHBOAAUIETO K
AMHAMHYECKOMY H3MEHEHHI0 MYKOMOJLHHIX, CTPYKTYDHO-MeXaHHue-
CKHX H X1e60NCKAaPHEIX CBOMCTB CMECH; [ZBHEIM 00PasoM peosio-
THYECKHX, HaHGOABIIYIO POJIb B KOTOPHX HIPAIOT KOJAHYECTBO H Ka-
HeCTBO KAeHKOBHHEL

TaxkuM 06pasoM, cMecHTeNbEas UEHHOCTb — HE TOJNBKO NMOKasa-
Teb yAYUIIAIOWEro NeACTBHs CHABHON MIeHHNE Ha HHBKOe XAeGo-
HeKaproe HOCTOMHCTBO CaGOf MINEHHIH, KO H (yHKUHS KOAHYECT-
BEHHOTO COOTHOINHHF CMEIIHBAaeMHX MapTHH 3ePHa ¥ HX KaduecT-
BeHHO#l XapaKTepPHCTHKH, BKJoualomed B ceb6s KpoMe KICAKOBHHH
H Ipyrue COCTaB/SIOMEAE MyK: obeHx mapTHii B pe3ysbTaTe HX CO-
BOKYIHOTO B3aHMOeACTBHS.

CMelllHBaHHE PA3HOKAUCCTBEHHEIX NAPTHH 3ephHa NPHBOAHT K He-
COBNAAAIONIEM Pe3yALTaTaM TEXHOJOTHUECKOTO KauecTBa CMeCH A
MYKOMOJbHEIX H xnefomekapHux ueneft. Mx cosnajenue mpeacras-
asier coboli gacTubli cayualt. TTpobaemy KauecTa xmeGa HpH nepe-
paoTKe 3epHa MIUCHHIB HEOGXOAUMO PeuiaTh COBMECTHBHIME YCH-
JIHAMH MYKOMOJIOB H XJ1e60IeKoB.

B nocrexnre TOAH 3a PySemoM I YJYuuIeHHS KadecTsa cJa-
6Ol MIIEHHIH B HOMOJBHYIO HapPTHIO CTAlH ZOGABJIATH HE TOJBKO
CHABHYIO MIIEHHIY, HO H CYXYIO KIeHKOBEHY. JIJIs yBenmueHus Ko-
aHuecTBa Oenxa B Myke Ha 0,8% goGasasmior mmbo 1% cyxodk
KielikoBHHK, 160 25% CUNBHON NIIEHWLH € COAepKaHHEM Benka
13,5%. Hapsny ¢ 3aBopaMs IO NPOHSBOACTBY MNUIEHHYHOrO Kpax-
Maja HaJaXeHo NPOM3BOJACTRO cyXolt KieAkopHHH. Paspaboran
KOMIPOMHCCHHA METOJI MPHOBEHHOH CYIIKM, 3aMeHsIOnMf mepuomu-
YecKoe 06e3BOXHBAHHE B CYUIMJBHHX KaMepax MOA BakyyMoM (co-
XPaHAIOIIMM Ka9eCTBO KICAKOBHHE, HO JOPOTOCTOSIINM) H IPONYCK
uepes HarpeBaeMHIll NapoM CYHIHJbHHNA Gapaban (MeTOx SKOHOMHY~
Hufi, HO BEISHIBAIOLHHE FAyOOKYIO XeHAaTypalWio OelKa KJCHKOBH-
uH). TlpoMbunnenHsifi npenapat cyxol knefikosuns (IIIICK) ne
COZePKHT (PePMEHTOB W MOBPEKACHHHX 3epeH KpaxMana, obnanaer
Xopomefi COXpaHHOCTLIO. -
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§ 14, METORM ONPOACHABHMA KONHUSCTEN K KaYECTD S
KnesinonsHbLI™

KnefikopHHy BHIE/NSUIOT BPYYHYIO OTMHBAHAEM B BOAE KycKa
TecTa, WOJMYIeHHOTO H3 25 © Myku. JIas 3TOro MCHOAB3YIOT TaKKe
npuGOpH, MeXaRH3HPYIOLHe H YCKOPAIOIIAE OTMEIRBAaHHE KieHKOBE-
uH. [IpuHIAR feficTBHS MPUGOPOR OCHOBAH HA TOCTENMEHHOM OTMEI-
BaHKH KTeAKOBHHH H3 WIAPEKA TeCTA MpPH MOMOMM PA3IHYHHX
Mexanu3MoB. OZHAaKO OKOHYaTeNbHasi (3aBeplualomas) OTMHWBKA
KACAKOBHER OCYIIECTBJSETCH BPYYHYIO.

Koncrpykuus npubopa «I'moTenekes mpepnoxera msefinapexof
¢upmoft ¢Bionep». B aToM npubope AJa OTMHBAHMS KIeHKORHHB
HCNOJBL3YIOTCH ABA JHCKA, O6TsHyTHe curamd, ORHH H3 HHX (HHX-
i) HeNMOABKXHEIE, APYyroil — noxsuxkuuii. Ilapuk Tecta moMela-
eTcid MEXIY NHCKaMH, TYAA XKe [0aeTcss BOJA CHAYaja CBepXy
KaIIAMH, 3aTeM OGHABHO uepe3 OTBEPCTHS B HuxHeM ancke. OT-
MBIBAHHe KJAEHKOBHHBL JOCTHMA€TCH BO3BPATHO-NOCTYNATENBHEIM
JBHXEHHEM BEPXHEro IHCKa ¢ OJHOBPEMEHHEIM DaBHOMEDHHIM ero
onyckakueM. Yerporictso YOK-1 npefgnasHayeHo AJs OTMBIBZHHS
KJIeikoBHHH. TIpHEIMT ero paGoThl OCHOBAaH HA MeXaHHUECKOM BOS-
AeficTBUM Tpex phiuaros GoxoBo#t AedopMAaUEH M OAHOrO peIYara
BEPTHKAJBHOK NeOPMANHY Ha KYCOK TecTa, MOMEIICHHH B BaKHY,
IpH_HenpephBHOA MOAaYe BOAEL

Jlns MexaHH3HPOBAHHOTO OTMBBAHHs MIIEHAYHOA KJeHKOBHHH
TipeanioxeHo ycrpofictBo MOK-1. Tipunnun ero xeficTBHa — Mexa-
HHYeCKOe BO3AeHCTBHE Ha TECTO NPH BPANIeHHH OKPYIVIOFO Pe3HHO-
‘BOro paGodero oprana B Pe3HHOBOK yalle NPH HeNpepHBHON mojaye
BOAH [OJ ONpeleNeHHHIM AaBieHHeM. Pa3apa6oTan rHapocrartHie-
CKHE MeTOX OTMHBAHHA KIEeHKOBHHEL. 3aMeilleHHOE TECTO PacKarhl-
Balor B JiHcT ToammHOE 0,5...1,0 MM ¥ mOMemalT B BOAY HpH
Temnepatype 18°C na 2 mun. Tak Kak TOJILMHA TeCTAa HE3HAUH-
TeJbHE, A NOBEPXHOCTh COMPHKOCHOBEHHS ¢ BOJOH Gosbuuasi, mMpo-
HCXORUT GhicTpasi THAPATAUHA OEJKOB W OTHAjaeT HEOGXOXHMOCTb
B, 20-MuByTHON OTaeXkKe TecTa. OTMhBaHHE KAEHKOBHHH BPYUHYIO
sanuMaer 6...8 MHH. OXecCKHN TEXHOJOTHUECKHH HHCTHTYT MYILe-
Boli npoMuirersocts (OTHIII) paspaGotan cnocol BHAEICHHS
KJIeHKOBHHH H3 MY4YHOA CYCNEH3HH NIPH TOMOIIH LEHTPHYTHpOBa-
HHSL € NOCAEAYIOUHM OTMBIBAHHEM BPYUHYIO.

Jlns TEeXHOJOFHUECKOH ONeHKH 3epHa NMIUCHHLB BaXKHOE 3Haue-
HEE HMeeT He TOJBKO KOJIHUECTBO, HO H KauecTBO Kiefkosuubl. ITox
KAUECTBOM KJEHKOBHHH NOHHMAIOT COBOKYIHOCTh €e (H3HICCKHX
CBOMCTB (cOueraHHe ONMpefeNeHHBX PEOJOTHUECKHX CBOKCTB): pac-
TTAKHMOCTD, YIPYTOCTh, MACTHUHOCTb, BAIKOCTH, CBSI3HOCTB, CHO-
COBHOCTb COXpaHaTh GH3HIECKHE CBOKCTBA BO BPEMEHH.

* MeTOAH ONpEAC/CHHS KOJHIECTBA M KauecTBA K/EHKOBUHH NOAPOGHO ONH-
<aHb B 1a60paTOPRHX DPaKTHKYMaX.
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9. 7Menen!e Eauperea Kaefxosumi ne. apufops’ BAK-A

S
Tpyrma Tpynma
Tiokagama Tlokasamun
pubap, | SoeTol |y pamrepmornka | mudobe, | piseres, | Xapawrepmerana
yer. e B yea. en s
0...18 III  Heypomnersopm- 80...100 II  Yaosaersoputean-
TeNbHAA KpefKas HaA crabas
20...40 II  Ymoeaernopurens- 105...120 1II  Heynosnersopm-
HaA Kpemkas TenbHAA cAA0AR

45...78 I Xopoman

KnefkoBHHY 1m0 KauecTBy AEIAT Ha TPH Ipymmb: I -— Xopomlas,
II — yrosaersopuressuass u 111 — meynosiaerBopuTesbHas. s
OnpefieseHHA KauecTBa KAeHKOBHHE cayxur mpuGop I[I9K-3A.
B nprbope cBoGoaHO Manalomuli MyaHCOH CXHMaeT o6pagel Kieli-
XOBUHK (4 1) B Tevenne 30=2 c. [IpuGop nsMepser ynpyrne cBoft-
CTBA KACHKOBHHH MO BeJHUHHE Ae(OPMALME NOA AeflcTBHeM Ha-
TPY3KH CIKaTHs B YCJIOBHBIX ¢JIHHHILAX WIKAJH npudopa. B Hacros-
miee BPEMs KauecTBO KACHKOBHHH M €e JeJeHHe HA TDH IPYNNBr
UPOH3BOAAT NO OXHOMY NOKA3aTeJio — YNPYroCTH (3JaCTHIHOCTHY
KNeHKOBHHE, T. €. BeJHUHHE ee Ae(opMalHH.

Ha ocuose npuununa aelictera mpuSopa II9K-3A paspaGoran
npubop HIK-1. B 3asucuMocTs oF noKasaHuii NpuGopa, BRIpaMeH-
HHX B YCNOBHHX €JHHHIAX ¢ TOYHOCTHIO A0 5 GAMHHI LKaJH,
KIeAKOBHEY OTHOCAT K COOTBETCTBYIOmefi rpynne Kavecrpa (Tabum. 9).

§ 15. CocTa M cTpOGHME KNEHKOBMHEI 3EPHA TILLEHMLBI

B cocTaB K/ICHKOBHHH 3¢pHa NIUEHHUL!, KpoMe GelKOBHIX, BXO-
AST B ApyrHe Bemecrea (rabm 10).

HanGosee ancrhie 06pastil KIeHKOBHHH, COfiepXKamine MOUTH
100% 6enka, moygalor OTMHBAHHEM OCTATKOB KPAaxXMaja H BOJO-
PACTBOPHMEIX GEIKOB 3 TNPENBADHTE]BHHO BHISJEHHOrO METOMIOM
Tecca mpomexyrouworo Genxka (upHkedonporewia). Ha Goapimne
PpacxoxjaeHus Mo CoCraBy KJIeﬁKOBHHH, NOMHMO OcoGeHHOcTell Hc-
XO[HOTO MaTepHasa, peuiaiollee BJHAHHE OKa3hBalOT cnocobu ee
BBLASTEHUSA (ﬂpO}.lOJl)KldTeJll:l{OCTb OTMEIBAHHS, TeMOepaTtypa BOJHI,
'cnoco6H O6paGoTKH MYKH Nepef OTMHIBAHHEM, METOXH OUHCTKK
BHAEJCHHON KJICHKOBHHH ¥ T. A.). TIpH Bcex cmocoGaXx BHIENEHAR
B KJeKOBHHE CONEpXaTca, KpoMe 06pasylomuX GerkoB, cOCTaBIIsI-
OIIMX FJABHYI0 ee Maccy, Apyr#e ¢pakumun 6eikoB, Kpaxmai, JH-
NUAE, caxapa, KaeTdaTka.

KagecTBo KIelKOBHHH onpefensiercss csofictBaMu Oeiika, a He
CO/ePXAHHEM H COCTABOM HeGeaKOBHIX Cﬂe}lﬂﬂeﬂﬂﬂ, BCerja MpHCYT-
CTBYIOLIMX B HeOuHMiIeHHo# KaefikoBuHe. HeGenxkoBHIC 'BellectBa,
B 9aCTHOCTH JIHUHAM, MOryT CYIIECTBEHHO BJAUATH HA KauecTBO»
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10, Ximwocuu cocram xaofconwen: sepya. nicsni
(oo panAMM pasEHX aBTOpOB), % CYXOro BEMWRCTHR

. Benkopue seuectsa mmuu Yraesons
§ 5 ] 1 g 3
g g § H 8
S8 )| 2|3 Plel ]2 g
LI IR AR RN ARIR AR
39,08 35,07 6,75 80,91 4,20 4,20 9,44 — 2,02 11,46 2,48
ZUTL D 7967 075 6,0 708 - —  — 18,82 0.63
Too s s 20 012 838 850 879 - — 879 0,71
50,20 34,85 3,35 88,40 2,12 2,12 6,72 1,20 — 7,92 0.92
43,02 39,10 4,41 86,53 2,80 2,80 6,45 2,13 — 8,58 2,00
— TL7 "L 9000 - 8,00 800 001 — — 00t 0,50
- 73,7 5,3 79,0 2,9 4,19 7,10 7,28 1,20 1,08 9,56 2,80
B cpednen

43,5 38,0 4,0 8.5 10 60 7,0 60 1,3 1,3 86 09

KIeHKOBHHH, B3aHMOREACTBYs ¢ KJICHKOBHHHHM GeakoM. HaunGonn-
MHe PACcXOXAEHHS B COACPHKAHHH DASHEIX BellecTs HaGaI0AaloTCH
[P ONPEAENCHHHE KOJHUeCTBA CBOGOAHEIX JHNHAOB, CAXapoB, KIeT-
HaTKH H 304bHOCTH. PacXoX[eHHS B ONpeJeseHHH cocTaBa Kiek-
KOBHHLI — PesyJ/ibTaT HeoJHHAKOBOR YHCTOTH OTACMCHHS KieAKOBH-
HH M3 3aMEIICHHOTO TecTa, Pas/IHuMs B TOYHOCTH ONpeieNeHHA
Pa3HOKAUeCTBEHHOCTH H3YYAEMOro 3epHA.

Ha nomo Geskos npuxomurest (%) 73...90, s cpemnem 835,
B TOM uHCTe KaefikoBHHOOOpasyoumux 74...85, B cpeanem 79,5,
ocranpHOe — aAb6YMUHH M raoGyauunl 3,35...6,75, B cpemHem 4.
Copepxkanne riuajHHa BO BCeX Ciaydasx npeoGragaer Hai IiIio-
TernHoM. COOTHOIIEHHE MEXAY HX KOJuuecTBoM KoseGmerca or 1,0
(rmorennt) go 1,10...1,43 (ramamun), » cpemsem l...1,21. Jluns-
AH TIABHBIM 06pasoM CBsi3aHHHE —B CpefHeM cBOGORHBIX 1%,
cBAsauHHEX 6%.

Kaeitkosuna obaagaer gpepMeHTaTHBHON aKTHBHOCTHIO. B cyxoi
K/IeHKOBHHE SKCIEPHMCHTANbLHO YCTAHOB/IEHA AKTHBHOCTB B-aMHJIa-
3H, MPOTEOJHTHIECKHX (epPMEHTOB, O-KH(EHONOKCHAa3H (MOHOde-
HOJI-MOHOKCHIeHashl), Kara/jasH. AMHHOKHCIOTHEE COCTaB GesKOB
KNeHKOBHHbl HECKOJIBKO OTMIHYARTCH OT COCTaBa OeJKOB UeIoro
sepHa. B TaGanne 11 upuBeseH cocras JHO(HIHSHPOBAHHOR KJeli-
KOBHHBI, MIOJyIEeHHON H3 03uMOf mmreHHuEr Mockosckas 2453 u co-
Zepxamefi B ruaponusarax 96,5...97,0% asora BasTOR HaBecxH.

B faHHHX 06 aMHHOKHCAOTHOM COCTaRe KJeHKOBHHEI BHISBJISTET-
ca oflas 3aKOHOMEPHOCTb — MePBOE MecTo, KaK H B CyMMapHOM
Geske 3epHa, 3aHHMAIOT TAIOTAMHHOBAS KHCJIOTZ H TIPOJHH, TDHUCM
HX CORepiKaHHe B KJeHKOBHHe 3HATHTEJBHO BHIE, YeM B 3epHE
MIUEHHIE, TJIOTAMHHOBOA KHCAOTH 43,79% (B cpelHeM) BMecro
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-1, AMKEOKHCAQTHUA COCTAR ' GoME0s  KaeKKOHNHM: mleﬁ‘l!nl,‘l"ll 400. ¢ Bgaxe,
coaepxamero 17,5% asora -

Hamuesosanue Conepmane " Hauuescnanse Conepmanne
Jlnsun 2,08 Ananng 3,11
TreTERRH 2,47 Llzeren (Ys) 2,53
Aprumix 4,83 Bauma 5,59
AcnapareHoBas KACAOTa 3,84 Mernoran 1,83
Tpeonun 3,15 Hsonefiun 4,96
Cepur 5,28 Jlefinan 8,52
CmoTaMBEHOBAS KHCAOTA 43,79 Tupozun 4,08
Tlpomun 15,89 DerHNaNAHHR 6,09
Tasuen 4,13 Amunax 2,70

23,5Y% u nponnna 15,89% Bmecto 9,3%. 3amerno ofexuenue Kieii-
KOBHHHEIX GeJKOB HauGojee AeDUUHTHOR Ans 3€pHA NIIEHHUH He-
3aMeHnMONl aMHHOKHCJOTON JH3HHOM. Tak, NPH COLEPXKaHHH JIH3H-
Ha B 3epHe NIIHHUE B CPeZHeM o msrTH copram 2,57 mr/100 r
6esKa B OTMHTON KieiKOBHHE ero okasaioch 2,08.

TIpHHIMNIEANBHEX DA3/HuMi B KOJHYECTBEHHOM COOTHOWEHHH
OTAEJbHHX aMHHOKHCJIOT B KAeHKOBHHE CHAbHOA H ciabolf mmreHH-
B HeT. AMHHOKHCJOTHHH COCTaB KIeHKOBHHB WUPH IIPOPACTAHHH
3€pHa NIUCHHIE] IO CPaBHEHHIO C MCXOJHEIM 3€PHOM HE H3MEHACTCH.
‘TakuM o6pasoM, KapAUHATbHbE PAsiHYAS B (PHSHUECKHX H (DHSHKO-
XHMHYECKHX CBOHCTBAX CHWJIbHOH M caGoif - KAeHKOBHHEI HeAb3s
©O6DBACHET OCOGEHHOCTSMH AMHHOKHCAOTHOTO COCTaBa KJEAKOBHH-
HEIX Ge/TKoB.

B nactosmee Bpemst ofuienpuspana Teopus GOPMHPOBAHHS
KAeHKOBHHE, BEICKa3aHHAS ellE B MPOILIOM BEKE OQHHM K3 NePBHIX
HCCTefioBaTeNell KNekKOBEHE IlapMaHThe W NOATBEPXKACHHAS MHO-
TOUHC/CHHEIMH SKCIEPHMeHTaMA B Hame Bpemsi. CyTh 510l TeopHu
3aKTI09aeTCA B TOM, 4TO IHAOCHEPM CONEPKHT He OTAeNbHHE Oe-
KOBLHIC BelllecTBA (KaK Mbl HX TeNepb HaskiBaeM, MNHajyH H TJIOTe-
HHH), a 00e3BoXeHHHA koMmaekc Genxkos. TIpH comMpHKOCHOBEHHH
< BOJOll IPOMCXOAMT €TO THAPATALHHA, BEAYILAs K NOMYUCHHIO CRIPOH
kAefxoBHHbL. KodnuecTso KieHXOBHHH, OTMBIBACMON H3 OTPeleNeH-
HOT'O KOJWYECTBA MIICKHYHON MYKH ISl Da3MOJIOTOTO 3epHa, HASH-
BAIOT BHXOJOM KIeHKOBHHE,

Paaangalor BHIXOA CHIPOS M CYXofi KAeAKOBHHEL B 3epHe, B kirer-
Kax SHAOCHEPMA, COACPKAMHMX K/eHKOBHHHEIE G6e/KH, TIHaiwH
H INIIOTEHAH HaXOAATCS MeXAy cobofi B TecHOH cpaan. IIpw ysnax-
HEHHH MYKH B Hell o6paayercsi Kak 6B CeTKa, COCTOSMIAs U3 HaGyx-
WHX B BOAE H TecHeRINHM 06pa3oM HepeleTeHHHIX MEXIy coboi
MOJIeKYN TAMajHHA H IMIOTeHHHa, a B NpOCBeTax sTodl CeTKH 3a-
wmouena Boxa. TakuM 06pasoM, KiefiKOBHHY MOXKHO DaccMaTpH-
BaTh KaK HaGyxwnii GesKOBBIH KOMIVIEKC, CKPEIVIAEMENR BOAOPOJ-
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HEME IHCYJbQHANBME, CONEBRMI K ADYCHMH CBA3aMH. Biasune
Ha CTPYKTYPy KAeHKOBHHM OKA3HBAIOT TAaKKe THIPO(pOGHHE B3a-
HMOJeACTBUA,

Ilpu yxyaweHny (QHIHYECKHX CBOFICTB K/JCAKOBHHEL MenTUAHBIE
CBSI3H He Hapymalotcs. OTclofa BHTEKEeT, YTO Da3NyuHe Mexay
KACAKORHHOR CHABHON H c1aGofl MIIEHKUH cAefyeT HCKaTh BO BHYT-
peHHeli CTPYKType OelKa, B TPETHYHOM M HeTBEPTHYHOM YPOBHAX
€ro NpOCTPAHCTBEHHON OPraHH3AilHH — B IJIOTHOCTH TOJHIENTH-
HEX Lenedl cyObeAMHBIl M IIOCYJIH B HeJAOM, KOJHYECTBA H IpOH-
HOCTH BHYTDH- H MEXMOJCKYJADHHX cBasell. Cpeannit aMHHOKHC-
JOTHBLE COCTaB KACKKOBHHHOTO GeMKa NOCTOSINEH HEe3aBHCHMO OT
PEOJIOTHUECKRX CBONCTB KiefiKOBHHEL [/l KJEHKOBHHE CHJBHOH M
CJIaBOR IHMIGHHUBE XapaKTepeH Pa3NHYHLIA Xapakrep H MDPOYHOCTH
cpasell. Ty ¥ Apyry1o KNeKOoBHHY 06pa3yloT GenkoBble KOMIOHEHTH
¢ pasauyalnefics NPOCTPAHCTBEHHON CTPYKTYPOM, KOTODHE COejH-
HAIOTCA MeXIy co60H ¢ HeoJHHAKOBOM NPOYHOCTRIO, 06pasys B
OZHOM cyuae GoJiee IIOTHHE, a B APYTOM GoJiee PHIXJIHE arperatsl.

MHoroyHc/IeHHEe HaGMIONeHHA NOKa3HBAWOT, YTO YKpemiexne
KJeAKOBHHEL COMPOBOMIAETCS YBJHUGHHEM KOJHYECTBA JIHCY/Ihe
usHEX cBs3ell —S—S— ¥ COOTHOWIEHHe NHCYAbQHAHHX cBASEH
H CyAbOTHAPWIBHHX IPYHI ¥ COPTOB CHJIbHOMK MINEHHIH BHINE, YeM
y coproB chabofi. BLulo BHIABAEHO TakXKe 3HaueHHe BOROPONHHX
cBA3eH B YKpeNIeHHH CTPYKTYpH KAeHKOBHHHMX Oenko. Cupas
KJIeHKOBHHA, OTMHITAsT OOBITHOR BOAON, GyAyuH MOMeINeHa B TSXKe-
ayio Bony (D;O), cranosrTcst Gosee Kpenkoi. Ee yaensHas pacrsa-
KHMMOCTE YMeHblIaeTcs.

YRenpHas pacTsIKHMOCTh Kpemkok HOpMasbHol u cnaloit kieft-
KOBHHB CHHXK€TCSl B Pe3yanTaTe AediTepHPOBAHHA COOTBETCTBEHHO
Ha 59,4...66,0 u 77,4% oOT ee Be/JHUHHH, U3MepAeMOll NPH HCIOMb-
30BakEH 0OBuHOH Boju. Tlpy 3aMemusaHuu Tecta Ha TaXenoft
Boge (99,78% D;O) yxpemsenue K/IefKOBHHE INDOHCXOJBT TeM
Goabwe, uem cjafee HCxogHas KJIeHKOBHHA. YKpelmseHHE K/efKo-
BHEH TI0f BAHsHHeM DyO 0BBACHAETCH CYMMapDHBIM YBEIHYEHHEM
UPOYHOCTH BOJOPOZHBIX cBsidell B KIEAKOBHHHOM GeflKe MpH 3aMe-
IIeHHH aTOMOB BOLOPOAA AeliTepueM.

Du3HTCCKHE OCOBEHHOCTH KASMKOBHHBI, OT KOTODHX —3aBHCAT
PeOOrHIeCKHe CBOKCTBA TECTA, CKAAMKBAKTCA H3 YIPYFOCTH, 3aac-
THYHOCTH, PACTAAHMOCTH, CBA3AHHOCTH.

B HacTOsInee BpeMs ¢ NMOMOLILI) COBPEMEHHBIX METOZOB pasjie-
JleHHs GeJKOB NOK43aHo, 4TO IMIHAJJMH H IVIOTEHHH COCTOSIT H3 PAAa
$eNKOB, pasTHYAIINXCS IO CBOeH MOMEKyJspHOH Macce H IO aMH-
HOKHCIOTHOMY COCTaBy. YAaloch Pasfeiuth MIHAJHH Ha UeThpe
OCHOBHbIE (ppakuyy, 0fo3HauaeMble KaK o-, B-, Y- H ©-KOMNOHEHTHI.
B cBolo ouepeab, KaXAkH H3 3THX KOMIOHEHTOB MOXeT OWTEL pas-
ZeNeH Ha PsiA HEAHBHAYA/JbHMIX GEIKOB, MONEKYJsPHEE Macchl KO-
TOPEIX KoJeSmoTcs B npesedax ot 30000 xo 160000. T'morennn
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TAKKE COCTOHT HS pAfia GeNKOBLIX KOMIOHERTOB, MOJleKyllﬂpHaﬂ
MACC2 KOTOPHX SHAYHTENbHO Baliie — 2...3 MAH H Goablue.

KoMnoHeHTH TaHAZHHA HECKOJLKO PANHYAIOTCH MeXAY coGoﬁ
0 aMHHOKHCIOTHOMY cOCTaBy. XapakTepHas oCOGeHHOCTH BCeX
THHAJHHOBH X q)PaKllHﬁ—BHCOKOe COACPIXaHHEe B HHX OCTATKOB
TIOTaMHHOBOA KHCHOTH (cBmimre 40%), mpoawna (cBumie 20%)
H MaJioe YHCJAO HOHOTeHHHIX rpymnm, TIOCKOJbKY HHKEPGOHOBHC Knc-
JIOTH [O9TH TNOJHOCTHIO aMHAHPOBRAHH, A COAEPXKAHHE OCHOBHHX
AMHHOKHCJIOTHBEIX OCTaTKOE HeBeinko. HamGosee orauuarorcs no
AMHHOKHCJIOTHOMY COCTaBY W-IJIHAAHHE, He cojiepiKallHe METHOHH-
Ha, 3HauHTENBHO MeHbIDE H3yeHa Apyrasi Gppariu:d KreAKOBHHHOTO
felka — IIOTeHHH,

Ce}lHMeHTauHOHHHe H3MepeHHs NMOKa3a/id, YTO [VIIOTEHHH BeChMa
reTeporeHeH N0 MOJeKyaspHoR Macce. OH  COCTOHT H3 MHOTHX
5eIKOBEIX KOMIOHEHTOB ¢ MOJEKyJspHOR Maccoit or 50000 o
3000000. 3nekTpodopes B XpaxMaibHOM H NOJNHAKDHTAMEAHOM
reje HempHMEHHM JJIs aHaJHSa TJIOTEHHHA, MOJICKYJIH KOTOPOTO
He MHIPHPYIOT B Fe€Jlb H OCTAIOTCSI Ha Mecre. Tlo CpejHeMy aMHHO-
KHCJIOTHOMY COCTaBy IVIIOTEHHH 6IN30K K TTHAAHHY, ORHAKO MEXAY
HUMH HMeIOTCH XapaKTepHble pas3aHyus., Tmorenun 6oraue radajaHa
OCHOBHBIMK AMHHOKHCJIOTaAMH (cepm{oM, TpeOHHHOM), TIULHHOM,
TpHOTO(GAHOM M THPOSHHOM, HO OeflHee IVIOTAMHHOBON KHCJOTOR,
WPOJTHHOM H (eHHAIaNHHOM.

CpaBHHTeJIbHOB HCCJIeAOBaHHE TMENTHAOB, NOJYUEHHHX NpH Hpo-
TEOJIH3€ TAHaANHA U TVIIOTEHHHA METOXOM xpoma'rorpaq)uu, TnoKasa-
710, 4TO GeskH 0O6enx ¢paxiuii HMEOT YUaCTKH NOJNHDENTHIHHX
ueneﬁ c HAEHTPI‘IHUI'(.I TMOCAEN0BATENBHOCTEI) AMHHOKHCJOTHBIX OCTAT-
KOB Hapsiay ¢ APYTHMH YY4CTKAMH, NePBHYHAs CTPYKTypa KOTOPHX
Cﬂellﬂ(bld'—lﬂa AT KaXEoro Genka.

Beaepcrsne pasauunit B mepBHUHON CTPYKTYpPE MOJIEKYJIH Fii0-
TE€HWHA 3HAYHTEJbHO CHJAbHEeEe HOHH3HDOBAHH IO CPaBHEHHIO C T'JIH-
AaJUHOM KakK B KHCAHX, TaK H B HIEJOYHHX pacrtBopax. BHyTpHMO-
JIeKyAPHEE AMCYJAb(HAKHE H BOXOPOJHHE CBSA3H, obpasyeMue
'MHOTOYNC/ICHHHMH AMHJHHMH TDYINAMH, Hapsily ¢ HH3KHM CORep-
JKaHHeM HOHH3HPOBAHHEIX TpymI CTaﬁHJlHSprlOT OTHOCHTEJNbHO
KOMMNAaKTHYIO KOHq)OPMaIlHlO TIH2AMHOBNX MOJIEKYJ B pPacTBope.
B oranwne or I'AHagvHa, MOJIEKYJEl IVIIOTEHHHA XapaKTepH3yloTcd
B pacTBOpax 6oJee pHXJAOH, ¢1ab0 CTaGHIH3HPOBAHHOK KOH(OpMa-
ugell, cBOMCTREHHONA BHICOKOMONEKYJIAPHBIM NOJH3JEKTPOJIHTAM A
<cocrosiun «GecnopsioaHoro KayGkas. B aaBucmmoctn ot pH,
HOHHOf CHJIH, COCTABA PACTBOPHTEJSI H APYFHX HaKTOPOB MOJNEKYJIH
TJAKTEHHHA H3MEHAIOT CBONO KGHq)OpMa].[HIO B pacTeope B Goavuiel
CTENeHH, yeM OTHOCHTE/ILHO Gojlee CTAGHMBHBIE MONEKY AN IMIHAKHHA,

Paa}leJme TJIIOTEHHH Ha OTAEJbHLHIE KOMIIOHEHTH Ges pacuen-
JIEHEA KOBaJ€HTHHX AHCy}Ibq)HJlHHX cBsideft He yaaercsa. Pearen‘ru,
PpaspoBapiliie TOALKO BOLOPOAHBIE CBASH (MO‘]CBHHY u ,El]).), He
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CHEKZRIOT MONEKYAAPHOR Mac- ’
cH raoTenkna. Pacuenyenme 5~5
aucyAsbHAHNX cBased |, (Boc- §~5
CTAaHOBJIEHHEM) MDPHBONET K
Pe3KOMY TaleHHm0 MOJEKy-
J[ﬁpHOﬁ Macchbl TAIOTEHHHA H

XBpaKTepHoi’l BA3SKOCTH €0
pacrsopos.  Boccratonsen- 55 ss 55 s /@?\S

fnuadun

HBlfi TJIOTERHH CrocofeH MH-

rPHPOBATh B KPAaXMaJbHER H Tmgmenun
NONAAKPHAAMUIHBELE resb,

Ero SJIeKTPOGopeTHIECKUR Pnc.;&ﬂfucyn@nnuue CBASH B MMEaAREe
CHEKTD COREPIKHT KOMINOHGH- | o oione

TH, HACHTHUHEE NO MOABHK-

HOCTH KOMNOHEHTAM TMMafnHa; Gelkd, cneNAdgHuHEe AJIst MIIOTEHH-
Ha, a TaKXe KOMIOHEHTH ¢ OueHb BHICOKOH 3JeKTPOopeTHUECKOH
TOABHXHOCTBIO, CXOXKHE B STOM OTHOIEHHH ¢ aJbOYMHHAMH B 1V10-
GysmHaMu. B cocraBe rMOTeHHHa OGHapyXeHEI TaKXe HEH3BECT-
HHi¢ PaHee cHenH(pHIECKHe BHCOKOMOJEKYNsDHHe GeJKH, KaXIHR
H3 KOTOPHX COCTOHT H3 OJHOR NOJHNENTHRHON HenH.

ThjoTenan B rJAHAZMH B OTACABHOCTH He 06JajajoT xapakTep-
HHIMH PEOJNOTHIECKHMH CBOHCTBAMH KJICHKOBHHH, H TOXBKO COSNH-
HeHHe HX B €IMHOM KOMILIEKCe COSAAeT KIeHKOBHHHHE GeJox co
BCEMH NPHCYIIEMH €My ocobeHHoctsMH. OmpefesieHo, 9TO OKOJIO
TOJIOBHHE! TMOJHMENTHAHEIX LENOTeK K/eHKOBHHK CBA3AHO AHCYJb-
GUIHEIMH MOCTHKaMH, 06pasys NOJHMEpHEE MOJEKyJH pasHOH
MOJISKYJIIPHOH Macchl, CyMMapHO HAasHBAGMHX TJOTeHHHOM. Bro-
pasi [I0J0BHHa KJeiKOBUHE — IMHaJZHH — NPeACTaBlIeHa B OCHOBHOM
€IMHHUHBMH TOJHNENTHAHEIMH HeNOYKAMH ¢ BHYTPHMOJEKYISPH-
MH LHCYabQHAHHMH MocTHkaMu (puc. 14). CymecTBeHHYIO pols B
(hOPMHPOBAHUE KJICHKOBHHH HWIPAKT HEKOBaJeHTHHE (OpPMh B3a-
HMOZeRCTBHA (BOJOPOMNHEIE, CONCBHE WIH HOHHbE, a TAKXKE THAPO-
¢obHEIe B3aHMONEACTBHS).

O6nane HeKOBaJEHTHHX CBs3eH, JIETKO Pa3PLIBAEMHX H BHOBB
BO3HHKAIOUMX NPE PA3/HuALIX BO3AeRCTRHSX Ha G6eNOK, cosfaer
OCHOBY DEOJIOTHHECKHX CBOHCTB HATHBHOK KICHKOBHHH — ympy-
TOCTh, 3M4CTHIKOCTh, CBH3HOCTb, CHOCOBHOCTE K OGpaTHMOMY pac-
TSERKeHHIo (ynpyrok xedopManun).

KitefikopuHA B HEKOTODHX CPEAaX HOJIHOCTBIO DACTBOPSETCS.
B 5TOM Cayuae PaspeIBAIOTCS CBSI3H MEXCIY OQMHAKOBEIMH MO CO-
CT2BY 9ACTHIAMH KJeHKOBHHHOTO GelKa H 3aMeHa HX CBSSSAMH
K/IeAKOBYHA — PACTBOPHTENb. B APyTHX PACTBOPHTEANX MPOHCXOAT
paspylleHHe BHYTpeHHeH CTPYKTYpH GeJKOBOrO KOMINIeKca Kireli-
KOBHHH — PaspHBs cBs3ell MeXny ero KoMnoHeHTaMH. OGHapyxena
HeoJHHAKOBAS DACTBOPHMOCT KJICHKOBHHH pa3HOrO KauecTBa B
ONpeAeNeHHEX PACTBOPHTEMAX: UeM Kpemue KieHKOBHHA, TeM HHXKe
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ee pacrBopaMocts. Hamprmep, B 12%-HoM BOZHOM pacTBOpe Ccamu-
LuJIaTa HaTPHA Kpenmkasl K/eHKOBRHHa pacTBopsercst Ha 65...78%,
KJIeHKOBHHA HOpManbHasi — Ha 80...90%, a caaGas — na 91...97%.
M3 3THX AaHHHX BHITEKAET, UTO KPenkasd KIeHKOBHHA OTIHUACTCH
oT ciabofi GoJsllleli KOMNAKTHOCTHI) PACTBOPEHHBIX YACTHIL H MEHb-
1efl CTeNeHbIo HX aCHMMETPUH, YTO HATISAHO BHAHO H3 BEJIHYHHBI
YAAbHOTO THAPOXHHAMHYECKOr0 ofbeMa (06beMa, 3aHEMaeMoro B
pacTBOpe THAPATHPOBAHHBIM GEJKOM B pacueTe Ha eAHHHIY MAacCHl
cyxoro Genka):

CraGan Kpenxas
KieAROBHHA  KACRKOBHHA
XapaxtepacTHIeCKas. BSSKOCTs, (1),
100 m/rp* m 0,31 0,24
VaenpHHR raApONEHAMHUSCKEA 06DBeM,
Majr 4 6,0
OceBoe oTHOWeRHe, B/a 16,1 13,6

K nacTosmeMy BpPeMEHH MHOTOE H3Y4CHO B HPHpOXe KJieHKOBH-
HBI 3¢pHA MNINEHHIIH, ¢€& TeXHOJOIHYCCKHX cBoHCTBAX. BOI‘[pDC 0 KO-
JIHYECTBE H NPHPOJE KOMIIOHEHTOB IVIHAAHHA H FJIOTEHHHA HEJOCTa-
TOYHO sCeH; NoJiydaeMble Pe3y/JbTAaThl 3aBHCAT OT METOAA BbIAEJE-
HRA H Nocxenylouei o6paborkn 6eJKa, B YaCTHOCTH OT MPHMeHeHHS
PEaKTHBOB, PA3PHBAIOIIHX BOJOPOAHHE H RHCYNbGHAHWE CBS3H.
CTpyKTypa KJIeHKOBHHEI, ee XHMHYEeCKHEe H DEOJIOTHUeCKHEe CBOHCT-
Ba — OAHH H3 Tex pasnenos GuoxuMun 3epHa, nanbHeltee H3yue-
HHe KOTOPOIO € NOMOMIBI) COBPEMEHHHX METOXOB HMeer GOJbIoe
TeOpeTHYeCKe M NPAKTHYECKOE 3HAUCHHE.

§ 16. haxropbl, BAMAIOUIME HA BbIXOA M KaYECTBO
KNeHKOBMHL 3ePHa RUIGHHLE

Brixoj kaeflKOBUHLI # €e KauecTBeHHAs XaPAKTEPHCTHKA, a clie-
LOBATeJILHO, H XA€GONeKapHOE JOCTOHHCTBO MIICHKIE H3MEHSIOTCS
B OueHb IIHPOKHX Npegenax. Pakropsl, BAMAKIINE Ha KICKKOBHHY,
MOMNHO OOBEAWHHTb B TPH IPYNAB: BHYTpeHHHe NDHUYMHE, cBOHCT-
BeHHBIe COPTY (TeHETHUECKHE); YCJIOBHA NPOH3PACTAHHS 3J1aKOBOrG
PacTeHHs M CO3DeBaHHs 3epHa (9KoJormieckue); nekcTHe (H3H-
HECKHX M XHMHUECKHX areHTOB, KOTOPHIMH 06paaTHBAIOT 3€pHO,
MYKY HJH KJIeHKOBHHY (9K30reHHBIE).

Copt Hecer B cefe COBOKYNHOCTb BCEX HACHEACTBEHHHX (akTo-
POB 3AKOBOTO PACTEHHS, OT KOTOPHIX B 3HAUHTEABLHOA Mepe 3aBH-
CHT XHMHUECKAH COCTAaB TKAHEH DACTEHHs, B TOM HHCJE H €ro Bax-

* XapaKTepucruueckad BA3KOCYh (N} — Mepa THAPOXMHAMAYECKOro COMPO-
TRBAEHAS NOTOKY MOJEKYJ BLICOKONOJMHMEPa (B HaHHOM clyuae XJeHAKOBHHH).
T'uaposuHaMuuecKoe CONPOTHBICHHE — CHIA, BOIHMKAIONIAR NDH JNBHKEHHH Tela
B KUAK0CTH WM HECKHMAGMOM lase, 4 TakKe NDH TETCHRH KUAKOCTH WIH rasa
8 Kauage.
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Hefillero peNpoOLYKTHBHOrO OpraHa — ceMeénn. B’ ceasm ¢ 5ram
CTAHOBATCS MOHATHRIMH HabJiofaeMHe HacieJCTBEHHEIE DASAHUHT
COPTOB MINEHHIE N[0 CHOCOGHOCTH HAKAMIHBATE B OXAHHX H TeX e
YCIOBHEAX ONpejeleHHOE KOJMHUECTBO GesKa M KiIeHKOBHHH. DKcie-
PHMEHTAJIbHO NPOBEPEHH FEHETHUCCKHE PABNMUHS MEXIY COPTaMy
10 YPOBHIO GENKOBOCTH M COAEPKAHHIO KIeHKOBHHH. YCTaHOBJEHO,
4TO A0/5 MEHOTHIHUECKOH H3MEHUHBOCTH JOCTATOYHO BHICOKA H
cocrapisier 48% mo cogepxanuio Genka u 43% wo cozepxaHHI
CHpoll kN1eAKORHEN OT 06UIell H3MEHYHBOCTH.

O6napyxena copTOBAs YCTOMUHBOCTD COLEPMAHHSA TVIHAJHROBOK
¢pakuwn B kiaelikosuHe. OTMeYeHO yCTORUHBOE MpeBHINEHHE [H-
aguna B KiefixoBure mmeHHns Onecckas 3 mpu mocesax mo BeeM
npeuIecTBEHRHKaM. MOMXHO FOBOPHTE 0 MOMHONEKKOCTH 6eKa K4K
© coprosoM mpusHake. J[oKasaHa po/ib ONPEZCJEHHEIX XPOMOCOM H
TeHOB B HACHCAOBAKHH COJEPXAHHA GENKa B 3epHe MIIHHIE.

Hayuenrne remeTHYeCKOH (COPTOBOH) 3aBHCHMOCTH COJEPIKaHHA
¥ KauecTBa Genxa W KJeHKOBHH: B 3epHe MIUEHHIH TOMbKO elle Ha-
apnaercsi. [lonyuens gaBHbie O TOM, 9TO KOMIOHEHTHBIH cOCTaB
THAHaJHHE, [VIIOTCHHHA B KOHCHCTEHIS 9HAOCHEpPMaA SBJSIOTCK BakK-
HeHlBEMA (aKTopaMH, o6yCIOBJIHBAIOMIKUMYE TEHETHIECKHE ypoBeHb
KauecTBa MYKH, B TOM UHCJIE [I0 TAKHM [IOKA3aTeNAM, Kak CeAHMEH-
TallHs, CATa MYKH, BOZOTOIIOTHTRJBHAS CHOCOBHOCTH, 06bEM Xie-
6a. BhIABNEHO, UTO OCHOBHYIO POJIb B HAKOINICHHH OellKa B 3epHe
nueHHin B GOPMHDOBAHHH €ro KauecTBa WIPaiT reHl sapa. Llo-
JyueHa saMewleHHas JuHHA® copra Ogecckas 26, B KOTOpyio
BBELEHA UYXEePOJHAs XPOMOCOMa JIHHHY MueHHIE 168. B samemer-
HOH JIHHMH SHAUHTE/bHO YBEJNHYHIOCH COAEPKAHHE KJCHKOBHHHI,
HO (H3HuECKRe CBOKCTBA TECTa PE3KO yXYAWMIHCh, TakuM ofpa-
30M, celeius Ccnoco0Ha YBeJWUHTh COLEpXaHHe Geqka B 3epHe
NUIEHHIH, HO MOXKeT HPH STOM YXYAIIMTE (H3HUECKHe CBOHCTBA
KJACAKOBHEH. DTo HanpamjeHHe ofecneunBaeT JHIIL CO3JAHHE Bhi-
COK0Ge/IKOBBIX (GOPM (ypaXKHOH NIIEHHUH, OTHOCAUIMXCS K BHCO-
KONOTEHIHANLHOMY, HPEHMYUIECTREHKO NOJYKapJMKOBOMY THOY™*,

Co BpeMeHeM ¢ NOMOIUBIO IUTOTEHETHYECKHX METONOB y 3epHA
NUEHHHH MOXHO OyAeT HATPAB/CHHO DeryJIHpOBATH yPOBeHb CO-
JEPKAHUST H KauecTso Genka H KIeAKOBHMHM, a TaKXe HX aMHHO-
KHCIOTHEIR cocTaB. Pewaioniee BaHsHHE Ha COAEPIKAHHE H KauecT-
BO KJEAKOBHHBI OKa3LIBAIOT IOYBEHHO-KJHMATHUECKHE YCJIOBHS
BHDAUUBAHASA TIIEHHIH. DTH YCJOBHA MOTYT CHABHO HCKA3HTh
KOJIHYECTBEHHYIO H KZUECTBEHKYI0 XapaKTEePHCTHKY GEJKOBOrO KoM~
IJeKCa KaK HAC/AeACTBEHHOrO NPH3HAKE.

* JIRHus — NOTOMCTBO OAROrO TOMOSHIOTHOTO CAMOONHASIOIIETOCA PACTEHHA,
PASMHOKAIOUEroCs! MOJOBKIM NyTeM. T'OMOITOTHHE oprau#sM — oco6b, coflepxa-
Wad B KIETKAX Tea ONNHAKOBHE IeHH.

** Kapankoatie GopMst paCTEHHA — HHSKOPOCAHE, OOHIHO CKOPOCTIENHE pacTe-
Hust, MMEIOLIHE H3KOE OTHOMICHHE 3EPHA K cOMOMe.
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Mexay conepxaHuem 6enka H  BJAAKHOCTBIO- (KOJIHYECTBOM
OCAIKCB Ha MNPOTHAXKEHHH BEreTalHOHHOTO nepnona) Ha6mo,uae'rcﬂ
yCTGﬁ‘lHBaS{ OGPETHaﬂ 3aBHCHMOCTb: 9eM BHII¢ BJaXHOCTh, TEM
HHX€¢ COACpXKaHHEe HaKOMJAeHHOro Genka. Bricokas BJAXHOCTD,
05QCH€'{HBE'IO]1LES{ TOBBILIEHHKE YPOXKaH, OGHIYHO Be[eT K CHHXKEHHIO
GenKoBOCTH SEePHa M, C/IEJOBATENBHO, €ro HIIEBOH LEHHOCTH. BH-
Aaomuics cOBeTCKHA ArpoOXHMHK H GHOXHMHEK HpﬁHHUJHHKOB no-
Kasai, YTo S8epHO UPH GoJbLIIOH BAaXKHOCTH GejHee a30TOM, TaK Kak
PACTE€HHIO NPHXOAHTCA OGPQSOBHBBTB ropasxo Gosbllee uHCHO 3e-
peH IpH TOM Xe 3anace asora B Mo4Yse, 4TO H MpH MaJo# BJaXHO-
crd. OH onpeeNss MyTH NpeiOTBpallenHs obeiHEeHHs 3epHa Gei-
KOM C pocToM ypoxainocri. Eclim ¢ yBelHYeHHEM BJIaXKHOCTH
TNOBBICHTL YPOBEHE MHTAHHS A30TOM, TO MOXHO NpPeAyNPeXHTb CHH-
XeHHe GEJNKOBOCTH 3¢pHA JaXKe NPH PESKOM YBEAHYEHHH YpoO-
xKasl.

Hpam‘m(a TNOATBEPANNA NPABUALHOCTE 3TOr0  MOJOXKEHHT —
MOKHO peryjaupoBaTth COAepxKaHHe BeNKOREIX BeHmECTB B 3€CpHE,
YMeJ0 TMPHMEHsis a30THCTHIE yaoﬁpeﬂns(, OpollleHHe W COPTOBbIE
0COBEHHOCTH. Hayka H NPAaKTHKA BBIABHJIH, YTO BJHSHHE 3anacoB
a30Ta B NOYBE HA KOJHUECTBO H KauecTBO 0elKa H KJAeHKOBHHH
NUWIeHHIB NPOABJAsSeTCs He OAHO3HA&YHO, a HOCHT CITOM KB xapak-
Tep. PasanuHoe cofiepXanhe Gelka B 3epHe B YCJOBHAX OGHILHOTO
HIH HEeAOCTATOUHOrO YBJAXKHEHHA 3aBHCHT HE TOJBKO OT COJAepxa-
HH5 a30TAa B NOYBE, HO H OT MHOTHX APYTHX (aKTOPOB: BENRHHHHI,
CTPYKTYPH YpoXasi (COOTHOIIEHHe MeXIy KODHAMH H HaX3eMHOM
Maccoft), ocoGeHHOCTell yIIeBoAHOrO 0OMeHa H KHCHOPOJHOrO pe-
JKHMa, BJABSIONINX HA XapaKTep H UHTEHCHBHOCTEH IIPOLIECCOB TOTJIO-
LieHHs H YCBOEHHS a30Ta pacTeHHeM K Ap.

Tax Kak CHHTe3 GCJKOBEIX BeMICCTB CBA3aH ¢ 3aTpaTodl 3Hep-
THH, TeéMIepaTypHbleé YCJIOBHA BETeTALLHOHHOTO NepHOoAAa MuIeHHIk,
oco6eHH0 B TepHOA (OPMHPOBaHHS H HAJNKBA 3eDHA, OKA3LIBAIOT
BJIHSHHE Ha q}OpMHPOBﬂHﬂe KauecTBa 3epHa MIIEHHIH, Bereranu-
OHHBIMH ONKTaMK MOKAa3aHO, 9YTO CHHXKEHHE TeMIepaTypH C 35 A0
20°C ymeHblUaeT cOfepXKaHHe OelKa B 3epHe APOBOA MINEHHHH €
15,5 no 12,2%. B rofn ¢ cyx#M u XKapKHM JCTOM CHJAA NINEHHIHOR
MYXH BCerja 3HAYHTEJNLHO BHIIE, YeM B IOAH C OGHIBHEIMH OcCaj-
KaMH H NOHHXXCHHOH TeMuepaTypoi.

CessHOCTb GEJIKOBOTO KOMILIEKCA H CTOHKOCTB Tecta NpH Gpo-
JKE€HHH, B 3aBHCHMOCTH OT ycnoanﬁ pocTa H PasBUTHA pacTCHHA
TIIIeHHIIB, 0coGeHHs B NepHoj CO3PEBRaHHA H HaAHBa 3€PHA, H3Me-
HstloTea Gostee WeM B JiBa pasa. Ha KomuuecTso # 0coGeHHO Kaue-
CTBO KAEHKOBHHBI B TNepHOA BereTalux GoJblloe BAHAHHE OKAa3hl-
BalOT BpeAMTENH (KJOM-uepenalka, MUEHHUHHE TPHIC H Ap.)
H 50.71631'[1{, & TakxXe Heﬁnaronpnmﬂue YCHOBHSI NpOH3pacTaHUs
{sacyxa, ReficTBHe 3aMODOSKOB). Besmka pOJAb arpoTeXHHUECKHX
NpHEMOB: CMOcOGOBR M CPOKOB 06GpaGOTKH NOUBH; KOJAHYECTBA H
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cocraBa yA0GpeHHH; CPOKOB, LO3H H CIOCOGOB HX BHECEHHA; Mpel-
HIECTBERHHKOR, OPOUIGHHS, CPOKOB ¥ ¢roco6oB y6OPKH H T. I.

PasHoo6pasHsl CPeACTBA, [PH [OMOIIH KOTOPHX MOXHO H3Me-
HHTh BHXOJA H Ka9ecTBO KJeAKOBHHE! NOCJE TOTO, KaK 3epHO mie-
HHION y6panu ¢ nosas (npu obpaBorke u mepepaborke). Ha roau-
GeCTBO H COCTAB KJCHKOBHHEI BJHSIOT CTeleHb pasApofieHHOCTH
MyKH {ee KPYHHOCTb), COOTHOUIEHHE MMy KOJHUECTBOM BOXBI H
MYKH IPH 3aMece KycKa TecTa, NPORO/IKHTENbHOCTE H TEMIepaTypa
OTJICXKKH TeCTa, NMPOMHIBHAA KHAKOCTE H €€ COCTaB, cnocol H mpo-
JIOJIXKUTEABHOCTh OTMBIBAKHS (pe3y/ibTaThl OTMBIBAHES KiIefKOBHMB
BO MHOTOM 3aBHCAT OT HABWKOB H YMeHHs JaGopaHTa).

JKuaxocTb, MpHMeHseMas VIS OTMHBAHHA KJCfKOBHHH, HMeer
60JB1IOE SHAUEHHE, TAK KaK KJeHKOBHHHEIC Ge/KH COCOGHHI pac-
TBOPATbCS B PA3MHYHEIX KHAKOCTAX HeoJuHakoso. Tak, B 3aBHCH-
MOCTH OT COCT4Ba NPOMBIBHON JKHKIKOCTH KOJHYECTBEHHOE COOTHO-
IICHAE TJIOTEHHHA M TIHajiHHa HaMeHayock or 1,61 {oTmMupanne
0,001 %-HBM BOXHHM pacTBopoM Gpomara kKajus) go 6,13 (orMul-
BaHHe BoZofi}. JIHCTHA/IMpOBAaHHAs BOLa 3HAYHTEABHO CHHXKAET
BHIXOJl CYXO0il KJACHKOBHHH B peayibTaTe Nepexofia B PacTsop Kiefi-
KOBHHHBIX GeJIKOB, TMIaBHHIM 00pasoM MJHAaJHHA, OGNAAIOWEro 3a-
MeTHOll PAaCTBOPHMOCTBIO B NHCTHINHPOBANHOA Boxe. HaspecTHylo
poas B Mepexofie GelkoB KAEIKOBHHEI B PACTBOP HIPAeT TaKMe Io-
BHIIEHHAS PACTBOPHMOCTE IHOKCHAA YIJepOja BO3AYXa B AMCTHJ-
JHPOBAHHOH BORE. :

CouteBrie pacTBOPH H BOTONPOBOJHAS BOJA 3HATHTEJBHO MEHBIIE
PacTROPAIOT KJeiKoBHHHEIE GenkH. CONH yKPemasior KNeHKOBHHY,
ZenaioT ee Gojee ympyrofi, MeHee pacTaxmnmof. JIpakTHuecks Hau-
Gonee yRo6HO MPHMEHATDh BOAONPOBOIHYI0 BOJY. YCTAHOBJICHO BAHA-
HHe XHMHIECKOTO COCTaBa BOAM (COAepXaHHe H COCTAB PacTBOPEH-
HEIX B HEHd cojleli) Ha KOMHYECTBO K KauecTsO OTMEIBaeMofi Kieii-
KOBHHBL BHXOL KJACHKOBHHB H3 OJHOH M TOH Xe Npo6H MyKH
pasiHIeH B 3ABHCHMOCTH OT JK@CTKOCTH BOZH. Pacxompenue ao-
cruraer 3,7%.

TIpr OTMHIBAHHM KJI€AKOBHHBI W3 3ePHA WWICHHUW DBesocras 1
JMMCTHANHPOBAHHON H BOJONPOBOAHON Boxof, w3stoft B r. Kpacko-
nape xecTKocToio 4,1 mr/ske n B cranune KaHescKofl XecTKOCTBIO
0,52 mr/skB nomyuen suxog (%): 27,9; 29,5; 27,0. HeoxuHaroBHM
0K434J10Ck M Ka%eCTBO KICHKOBHHH (B eindHHax mpuopa WIK):
70,8; 85,5; 73,5. 3uaueHue uMeeT He TOJNBKO OOWIasg IKECTKOCTb
BOJIL, HO M ee COCTaB — COZiePKAHHE B BOXE OJHOBANIEHTHHX Ka-
TuonoB K+ u Nat n asyxsamenrtupix Mg+t u ocobenno Catt, Yee-
JIMGEHHe TPONO/KHTENLHOCTH OTJIEXKH 3aMElICHHOIO TecTa 3Hadu-
TEJIBHO TIOBHIIAET BHXOA KIeHAKOBHHH u3 MoposoGoiiHoro n nepe-
CYUIEHHOTO 3epHa, oco0eHHO B TeueHHe nepsHx 20...30 mun. 3to
ClIeiCTBHE TOrO, UTO B TAKOM 3cpHe GeNx® MeHee IHAPOGHIBHE H
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Puc. 15, Bausrve rmotatHoHa Ha KAefKOBERY:

G — xneixonmna Tecta, NDRFOTOBIGHHOTO Ges ruoTaThORa; 6 —
KAcNKOBMHA TeCTa, OTMMTaR U3 TeCTd, & KOTOOMY MEDe SaneCom
GilM0 mpuGRSIENO MECOXBLIOE KOMHISCTEO BOCCTARABACHHOT [A1-
TaTona

Tpe6yloT GoNbIIero BpeMeHH AAs HaGyXaHHs, NpeAHIECTBYIOLIEro
06pa3oBaHHIO CBASHOK KICAKOBHHEL

Bossuroe anauenne HMeeT cOJEPKAHHE B MyKe HEHACHIEHHBIX
KHPHBIX KHCJIOT: OJICHHOBOH, JHHOJEBOK H JHHOJNEeHOBOA. DTH KHC-
JIOTH M MX COJIH OKA3EIBAOT CHJIBHOE YKpeluisiolliee AeACTBHE Ha
KaeikoBuny. [IDHCYTCTBHE HHUTOXHOTO KOJAHYECTBA 3THX KHCIOT
Aesiaer KJIeHKOBHHY yNpyroif, MaopacTsXKHMOH U flake Kpoumaeh-
ca. 310 uMeeT 6OMIbIIOE 3HAUEHHE NPH XPAHEHHH NMIIEHHUHOH MYKR,
B Iponecce ee Tak HasWBaeMoro cospeBaHus. Ilomo6Hoe aeficTeHE
HEHACHIUICHHEIX MHPHEIX KHCJOT OOBSCHAeTcs BAHMSHHeM Ha KJjell-
KOBHHY TDPOAYKTOB HX OKHCTeHusi. KauecTso K/IeHKOBHHEI B 3HAuH-
TeJIbHOM CTeMeHH 3aBHCHT OT NOBbIIEHHHIX TEMIEPaTyp HpH CYIIKe
H TOpsueM KOHAHIHOHHDOBAHHH 3€pHa, TPH KOTOPOM 3¢PHO Mepen
MOMOJIOM YBJAXHAETCS, a 3aTeM NPOTPeRaeTcs B KOHAHIHOHEDAX.
TloBHIeHEEE TeMNepaTyphi YKPeINIsioT KAeRAKOBHHY, OHa CTaHO-
BHTCSL MeHee pacTsX#MOR M Gojee ympyrodl. Ecam Temmeparypa
HarpeBa 3epHA CAHIIKOM BHCOKa#, G€IKH KIHKOBHHH CBEPTHBA-
10TCSH, JAeHATYPHPYIOTCH, H TOIZla OTMEITh €€ yXe Helb3f. 3epHo,
nofBepriieecss ACACTBHIO CAHIIKOM BHICOKHX TeMIepaTyp, Tepser
CBOH NepBOHAUATbHbE XAeGoneKapHEe TOCTOHHCTRA.

Ha xauecTRo k/MefKOBHHBEI GOJbIIOE BJHSHHE OKA3HIBAIOT Bellle-
crBa, copepikamue cyabhragphnsubie rpynns, — SH. DtH semect-
Ba NpH A06amJeHHH MX B HEGOMBLIIOM KOJHYECTRE K MyKe WJIM K
TeCTY PesKO YXYAUIZIOT KayecTBO K/eHKOBHHBI H TeCTa, BM3HBAIOT
HX pacIUIBIBaHHe M pasxuxenHe. CpeH cOeLHReHHH, cOxepKaInX
rpynny —SH, HyXKHO 0COGeHHO OTMETHTh YXe PACCMOTPEHHYIO
paHee aMHHOKHCIOTY IUCTEHH n rmwoTatHok (puc. 15). Tmioratron
npexcTaBafer 0cOGHN HHTepeC, TaK KAK COAEPIKHTCA B HAOBOJALHO
GOJBINOM KOJHYeCTBe B 3apoZHiNe mumrenpuHoro sepHa (0,45%),
a Takxe 8 gpoxkax (ocoGeHHo craphix). ImoTaTHOH OKasHBaer
Ha K/JeHKOBHHY CHJIBHO® pasicHxaioulee neficTaHe — KIeHXORHHa
TECTO PACIVIBIBAIOTCA H OciabepaioT. OTpHItATENbHOE BJIHAHHE Ha
KACHKOBUHY OKaswBaeT TOJBKO BOCCTaHOBJAEHHas ¢opMa rJaioTa-
tHosa (F—SH}).

Pasxuxalomee AefcTBHe LMCTeHHA M TJIIOTATHOHA HA TeCTO M
X/IeHKOBHHY OOLIYHO OOBACHS/IM TEM, UTO 3TH BEIIECTBA AKTHBH3H-
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PYIOT - TIPOTEOTHTHUECKHE (epMeHTH
MyKH, KOTOpHEe HaWHHAIOT 3HEPTHUHO
pacmenaaTs GeAKH  KAHKOBHHBL
ONLITH, NpOBeieHHbIE BHE NeHCTBHS
NPOTeONHTHIECKHX (epPMEHTOB, MOKa-
3a/H, 9TO LHCTEHH HJH TJIOTaTHOH
BHISHBAIT HEMEMVIEHHO® DACHALBA-
aue KJICHKOBHHH. CyJbQrHADHALHHE .o o Pacupedesenne KASHKO-
COSAMHEHHS OKAJHBAIOT NEHCTBHE HE-  pymy n pasmuurux cAOAX SHAO-
MOCPeACTREHHO Ha OesKH KJIEHKOBH-  cnepma:
HEl, BLIBEIBAS IIyO6OKOe H3MEHEHHe /-74%: 2—86%: 3—05%; 4—
5 13.2%; 5~ 16,5%
HX (PHIHIECKHX CBOHCTB.

KagectBo KieAKOBHHBL  3aBHCHT
TaKxe OT NeHCTBHA UPOTEONHTHICCKHX (epmenton. [lon ux Baas-
HHeM K/eAKOBHHA TepseT CBOH NepBOHaua/bHHe (H3HUECKHE CBOH-
CTB4, PasKHKAETCs H HHOTZA CTAHOBHTCH HEOTMHBaeMol. Dto sB-
JleHHe HAGAIOAETCA ¥ MYKH, OJNyYeHHOH H3 3epHa, NOPANKEHHOro
KaoNaMH-d9epenalikamMy. K3 TaKOH MYKH Hedb3sl OTMHTbL KJefiKo-
BHHY MOTOMY, UTO K/ONBI-uepeNalliki, HAKAJhLBAA CO3pERalOllee
3epHO, BMYCKAlOT B Hero CJIOHY, COZEPXKALLYIO AKTHBEHE HpOTeo-
JAATEYECKAN (bepMeHT. BHeceHHHH B 3ePHO NPOTEONHTHYCCKHH (ep-
MEHT COXpaHseTcss B HeM, (epPMeHT HausHaeT neficTBoBaTh, paspy-
uras GeJKH K/eAKOBHHH B IPHTOTOBJIEHHOM H3 Takofi MYKR TecTe.
B sepHaX 314KOBHX H ceMeHaX B06OBHIX Ky/JbTyp cogepxarca Ges-
KU-BKTHGHTOPH, CHOCOGHHE COEAMHATHCH C  IIPOTEOJHTHUECKHMH
epMeHTaMH, CHHXKAs% MX aKTHBHOCTB, UTO T4KKEe MOXKET CKasbl-
BATbCA HA KauecTBe KJICHAKOBHHH.

B sHzocrepMe MEHHYROro 3epHa KJACHKOBHHA pacnpeselena
HepaBHOMepHO (puc. 16). BoJblle Bcero K/AeHKOBHHH B HApPYXHOM
CJI0e FHAOCTIEPMa, B CAEAYIOLIHX MEHbIile, COBCEM MAJO BO BHYTPRH-
HAX cjonx. T4KUM 06pasoM, MyKa, NOJyUeHHAS H3 HAPYNKHBIX CJIO-
eB, Gosee Gorata KACHKOBUHOM, 4eM MyKa W3 BHYTPEHHHX CJOEB
sugocnepma. Ha H3MeHeHHe PeOJIOTHYECKHX CBOACTB KICHKOBHHH
CYUIECTBEHHOE BJMSIHHE OKa3HBaeT (pepMeHT MpOTEHHIHCYMbDHHIpPE-
AYKTasa, pacllelaiomas AUCYAb(HAHEIE MOCTHKH B KJeHKOBHHE,
4KTHBHOCTb (PepMeHTa NOBHIUAETCS B MPOPOCIIEM M HeZO3IPEBLIEM
sepue. MuTencHsHas MexaHgueckasi o6paboTka NIIEHHIHOR MYKH
¢ HCTIONb3OBAHHEM MIAPOBOR MEJBHHLM OKasWBaeT HeobbiuakHo
CHJIbHOE BO3NEACTBHE Ha K/eHKOBHHY, pesKo ykpemass ee. Llser
K/IeHKOBHHEl He CKasHBaeTcss Ha YNPYrHX cBOHCTRaX H Ha xaeGo-
NEKAPHOM AOCTOHHCTBE NMILEHHUHOM MYKH.

Hemeukuii HeciegoBaTenh I'ece BEIABHHYA TEOPHIO MHKPO- H
CYGMURPOCTPYKTYpH IHAOCHEpMa MIUeHMIb. IIpH ofpaforke Mykn
BHCHIEr0 COPTA OPTAHHYGCKHMH JKEAKOCTAMH € OTHOCHTEJbHOR
NNOTHOCTBIO 0K00 1,38 OH BEIZesHA 1Be dpakuuu Geaka. OnHa
H3 HHX COCTOHMT TOYTH H3 YHCTOTO Ge/Ka H B Hepa3pyIlIeHHOM 3epHe
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COCTABANET COJOLIAYIO OCHOEY (ADANOKKY), B EKOTopok: pacupeies
JIeHE 3epHH KpaxMana. [Ipn HCC/eADBANRY B ‘S7EKTPOHHOM MHKDO-
ckone STOT GefOK HMeeT BHA OecCTPYKTYpHHX maactuHOk. [ecc
HasBan 3Ty Gpaxnuio GeKa NPOMEXYTOUHWM, HIH KIHHOBHHBIM,
GesKkomM ~— IBHKeNbNpoTeMHOM (Zwickelprotein). Bropas ¢paxius
OeaKa IVIOTHO NpHKPenJdeHa K NOBEPXHOCTH KPaXMafbHEIX 3ePeH,
€e He yIaeTCd BHIACJHTE JaxKe Iocjie H3MeNbueHHs MYKy Ha Wapo-
Boft menpHune. ITo Teccy npuxpemneHHuE GeroK — XadTHpOTEHH
-(Haftprotein), mMeommil GuépuaispHyio crpykrypy. Coserckue
HCC/I€A0BATE/H NMOATBEPAHAN HaXHuHe ABYX $pakurh Geaxa B 3H-
TocriepMe NMIeHHOH. Iecc yTBepXAan, uTo NMPHKPENNIEHHHH 6enok
He MOXeT (YOPMHpOBaThH caM Mo cebe KielKOBHHY, HO yyacTBYeT
B ee 00pa3OBAHUM BMeCTe ¢ NPOMEXYTOUHHM GeJKOM, 0GYCHOBIH-
Bag Tra3oyAepXHBAIOMYI0 CHOCOGHOCT: HaGyXiueH KJICHKOBHHEL
CoBeTckHe HCCJIefOBATeH YO@LHIHCh, 4To 06a THma Geika obpa-
3YIOT HOPMaJbHYK K/JAeHKoBHHY. OHHM J0KasaJHM TaKiKe, 9T0 H3
CTEKJIOBHAHOTO 3HAOCNEPMa JaxKe MocJe 3HePrHYHOro MexXaHHIe-
CKOrO BO3JEHCTBHS WIAPOB BHODALMOHHOR MeJBHHIH PaKIHOHH-
popamueM (mo Teccy) u3BAekaeTcs MeHbIIe TPOMEKYTOTHOrO Ges-
Ka, 4eM H3 MYYHHCTOro. A30T 3TOf (PaXUWH H3 3epHA MYUHHCTOH
‘TIUEHHUB cocTABIAET B cpenneM 36,8Y ofmero asora Myku, a H3
3epHE CTeKNOBHAHOK mieHEns — 12,03% (B TpH pasa MeHblie).
OTCIOEB BRHIT@KAeT 3aBHCHMOCTb KOJWUYECTBEHHOr0 COOTHOUIEHHA
MeXAy TPOMEXYTOUHHM H NPHKPEIVICHHBIM GEJKOM OT KOHCHCTEH-
LLHH 38PHOBKH.

B creK/NoBHAHOM 3HJ0CHepMe 3epHA GeJKoBas NOANOKKA NPOTHO
CBsI3dHa C KpaxMajoM. HPH PpaspyIlleHHH TaKOro sHAOCMepMa Kpax-
ManbHHE 3epHa DAacKajLBAIOTCH BMECTe C OKPYXAIOMHM HX Gen:
KOM. B MyuHMCTOM 3HIOCHepMe KpaxMaJeHHe 3epHa ciaGo cBsisa-
HH CO CJI0OeM NPHKpPeNaeHHOro 6€.’IK8, TPOMEXYTKH MEXAy 3epHaMH
Kpaxmana JIeTKO OCBOGO}KI.ISIOTCﬁ OT OKPYXaioIero HxX Genka.
Benkopere ¢pakuur, nonyyaemue no Ieccy, OXapaKkTepHSOBaHH He-
AOCTATOYHO.

Tlpn W3MeTbYeHHH CTEKJOBHAHBIA SHAOCTEPM pPaspymlaercs 1o
JIHHASIM MEXIy IPYNNaMH KJICTOK, 4 COXPXKHMOe KJeTOK COXpaHs-
©eTcst KaK OPraHH3OBaHHOE LeJIoe Aaxe NpH paspylIeHHH KJIETOUHBIX
DGOJIO'—IEK. HPH H3MEJIbUCKHH MYYHHCTOTO 3HAOCNEpMA €ro KIeTKH
paspymamoTrca NOJAHOCTBIO, HX co}lep}xumoe BHICHITAETCH] HAPYXKY.
YacTrud MYKH H3 TAKOTG SHIOCHEPMA JHIICHK KJIETOYHOH CTPyK-
Type. OTCI0fa CTAHOBATCS MOHATHHIMH (DHSHUECKHE PAa3IHIHT MEeX-
Jly Kpym4aTolt MyKofi H3 CTeK/TOBRAHOMO SHAOCHEPMA M Maxymelics
H3 MYYHHCTOrO.
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Tlo MHOro/eTHUM NaHHHM OHOXHMHueckoR nabopatopus BHUP,
cofiepkaHye Geqka B 3epHe pxH KoaeGierca ot 9 Ao 20%. B sa-
BHCHMOCTH OT MEeCTa BRIpalIHBa2HHS Da3HAHA B COAECPNKAHHH Geaxa
¥ OXHOFO W TOTO e cOpTa Moxer gocTHrate 30% u OGonee
(taba. 12). IMosuwenne mpomenTa GeaKa ‘B 3epHe PXKH HaGMIOR2-
eTcsl ¢ CeBepo-3anaja Ha Ioro-BOCTOK K c ceBepa Ha Ior, Tto conep-
Kanuio Gesixa 3epHO PXH HECKOJBKO YCTYNAET 3€PHY MIUEHHILL.

AMHHOKHCJIOTHEI] COCTAB GENKOB 03MMOH DXH PasHEX JeT Ypo-
XKasi, cOPTOB ¥ pafioHOB NPOH3pacTaHHs NOoKasaH B Tabamme 13.
Benku 3¢pHA DPXKH HECKOJBKO OT/IHYANITCS MO AMHHOKHCJAOTHOMY
cocTaBy oT GelkoB 3epHa MIUEHHNM. AMHHOKHCIOTHHE COCTAB CyM-
MapHHX GeKOB 03HMOK PXH Kosne€ieTcs B 3HATHTENHHHX Mpeje-
JIaX B 3aBHCHMOCTH OT COPTOBBIX ocofeHHocTefi H OT yCJIOEPll.;l BHI-
palIuBaHMA. HPeI{HJeCTBeHHPlKH H¢ OKa3hIBAIOT CYINeCTBEHHOrO
BJHAHMA HA aMHHOKHCJIOTHHE COCTaB 3epHa. KOJICGZHHS{ B comaep-
KAHAH OTAENBHLIX a@MHHOKHCJIOT B GOJBILHHCTBE CJIy4acs HaXOAAT-
sl B nipefesax olHGoK onpejejeHus.

Besikn 3epHa PXH B CBA3SH C 6osiee BHICOKHM COAEDXKAHNEM He-
3aMEHHMKWX aMHHOKHCJIOT — JIH3HHA, TPeOHHHA H (IJeHHJlaHaHHHa—

12. Comepaxanke Geska B sepHe 03nMOR DRH, % (nammsle ToCKOMBCCHM
10 COPTOMCIHTARRI CeAbCKOXOSAACTBEHHMX KYJBTYP)

Hanenosaxae HACH0 ™ | Conepmemme Gemia | coubonace,,
PCPCP (padonst)
Cenepo-3anauui 62 7,2...13,4 11,0
Lenrpansauf 163 8,2...14,2 11,5
Boaro-BATckBR 46 8,3...15,1 11,7
Lienrpannno-UepHoseMHEA 73 8,4...14,7 11,2
TloBomxcxah B Cebepo-KaBkas-
oKt 83 9,3...17,4 13,5
Ypannckn 43 9,8...15,9 13,3
3anazuo-CrGHpeRHA 12 11,3...14,7 13,0
Bocrouno-Cubrpexntt 19 10,7...19,4 14,3
Yepauncran CCP )
Tonecse 71 8,5...13,5 10,7
Jlecocrens 204 7,8...14,4 11,0
Kasaxcxkas CCP 22 9,9...16,3 12,7
Beaopycexan CCP 1s 8,3...14,1 10,5
Mpubasnusicrue pecnyauxu 108 7,2...13,9 9,2
Hroro 1019 7,2...19,4 11,8
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13. AMHHOKHCAOTHBA coCTaB GeakoBbx BeueeTs o3nMofi pEn Barxa Muockopckas,
% Ccyxoro sellecTsa

AMHROKHCZOTHME cocTRE Geaxa

Koautectsa

Hanwenosange Gemka n aMmHO- “e,m| suo- | amelpomosst | sapo-
RHeAOT 2epno | orepw | ca0k © saxo- | ‘i

crephoM
Acnaparuropas KHCAOT2 9,81 6,57 6,21 6,72 8,30

Tpeonnn 3,91 Her ceefennf
Cepan 6,29 5,07 5,01 5,29 6,73

TmoTaMuHOBas KHCHOTA 35,15 Her caefennit
Tlponns 12,99 9,06 11,13 9,92 2,87
Tanuus 5,23 — 4,74 5,07 8,45
Anauny 5,33 4,95 4,30 4,94 7,15
Baauu 7,25 3,43 3,38 3,50 3,62
Usoneiunn 4,31 4
Hsonehuan ) &% 102 0 a2 9w
Tuposua 6,69 2,32 2,18 2,44 3,10
Qennnananns 6,01 5,30 5,0 5,57 4,71
Jnann 5,0 4,35 3,73 4,46 7,21
Tuerunns 2,75 2,26 1,94 2,18 4,13
Aprasnn 7,69 5,53 4,80 5,69 2,37
Merronns 3,25 2, 2,20 2,24 1,81
Ammnax 3,19 — — - -

Besok, % cyxoro Bemecrsa

(NX5,7) 6,67...13,39 10,71 9,01 9,86 37,28

Gojtee LeHHbe B MHIIEBOM OTHOLICHHH, 4eM GEIKH 3epHa MINERHIEL.
Pasynunt B aMHHOKHCIOTHOM COCTABe 3€pHA 03HMON M SPOBOH
PXH Her. AMHHOKHCIOTHBIR COCTAaB OTHEAbHMX yacTell 3epHa DKM
HeoHHAKOB. Desxy aneipoHOBOTO COS H 3aPOABINA 3HAUHTEJBHO
OTIHHAKOTCS [0 COCTaBYy OT Gesikos sHiocmepma, OuE cozepxar
Gosblle JTM3MHa, THCTHAMHA, THPO3HHA, cepHHA. KX GHosoruueckas
HEHHOCTh 3HAYNTENBHO BHINE, YeM GeiKoB 3HAoCHepMa. Pasnuums
AMBEHOKHCIOTHOTO COCT2BA GEIKOB 3ePHA RAIIOHAHON H TETPamio-
HIHOR PXH He3HAUUTEJbHEL

O ¢paxunonsoM cocraBe GeJKOB 3¢pHA PXKH MOKHO CYZHTb 10
JAauHBEIM JabopaTopud GHoxuMuHM BUIP, M0TONHEHHHM DasqnuHbIMH
JIHTEPATYPHHIMH HCTOUHHKAMH (TaGa. 14). B coseByio BHTAXKY W3
TINATEJBHO pacTepTol MykH mepeXopst A0 53% a30THCTHIX BEILIECTB
H cpens HHX afXbGYMHHEL rAoGYJHHM H HeGeJKoBhe BeIIeCTBA.
'B sephe 03HMOH PHKH OCHOBHBIX COPTOR DaSHEIX Jler ypoXas H
PA3HHX PaHOHOB NPOM3PACTAHUA cOAepHanue oBLIEro asoTa Koaed-
setest ot 1,50 mo 2,24%. Hs nux (% k ofmemy a3ory) coaepact-
BOpHUMHX ¢paxuufi Genka (aan6ymuH + raoGynun)— ot 36,46 no
46,65 u crimpropacreopuMbix — ot 22,82 xo 32,77. Ecnu KNeHKOBHHA
3epHA WINCHHIN H3yualach AJRTEJbHOE BPEMS H O ee COCTaBe H
CBOFCTBAX HAKOTIEH OGWIHPHEI MaTepHal, TO K/NeRKOBHHA 3epHa
PXH CTalla TIPeAMETOM YRIYGJeHHEIX HCCAEA0BAKHE TOJMBKO B MO-
clesHue B4 ReCHTHIIETHS.
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BBEAEHUE

Buonorsueckas XuMus (GHOXHMHs) — COCTaRHAS 4acTb GHOMO-
THY, €e HA3HIBAIOT TaKKe (HIHONOTHUECKOR XHMHEH, HAH HayKO# O
xuMun kuporo. OHa U3yuaeT XHMHYECKHHl COCTaB PACTeHHH, XKHBOT-
HHX H MHKDPOOPTHH3MOB, IPOCXOASMIHE B JKHBMX OPraHH3Max
GHOXHMHUECKHE NDOLECCH, CB3h MEXAY IKH3HENEATeJbHOCTHIO
OPT2HH3MOB H MPOTEKAMOIHAME B HHX GHOXHMHUECKHMH Tpouec-
CaMu.

B 3agauy GHOXHMHH BXONHT TAKie H3ydeHHe (HHONOTHUECKOH
poNE  OTAeJBHHX BEIIECTB B XKH3HH OPTaHH3MOB, NPOLECCOB GHO-
CHHTE3a CJIOXKHMX OPrAaHHYECKHX BeNECTB H3 ° HEOPraHHYeCKHX
coeuneHHA. COBOKYNHOCTE XMMHHYeCKHX MNpeBPAilleHHH, OTpamaln-
IIMX TNOCTOSHHYI0 B3aUMOCBASHL ODraHA3Ma ¢ “BHEIUHed  Cpesiod,
cocTaBisier GHONOTHUECKHN ofMeH BemiecT. OGMen BelIecTB
JEKHT B OCHOBe HanGosied CcJoXHOH (GOPMH IBHKEHHS MaTepHH,
HasHBaeMofi Xm3Hplo. Hepelko BMecTO c/ioB «ofMeH BeilecTs»
TNPUMEHAKT TepMAH <«MeTaboausm». BeimecTsa, BO3HHKAlOLIAe
B OpPraHH3Me B peay/bTate OGMEHA BEleCTB, Ha3HWBAKT IPOLYKTA-
MM 06MeHa, HIH MeTaGOJHTAMHE.

BHOXHMHS IO CROGMY COA€PXAHHIO H METOJAM TecHO CBA3aHa
¢ ¢Qusnonoruelt — HayKo# © MpHpOAe MHBHX OPTAHA3MOB, O (YHK-
nuAX # MponeccaX, NPOTEKaIOUIHX B JKHBOM OPraHH3Me M  €ro
wacrax (OpraHax, TKAHSX, KJAeTKax). OHUIHOJNOTHS pacTeHHH HSY-
gaeT o6lHe SAKOHOMEDHOCTH MH3HEIESTE/NBHOCTH DPACTHTNHHBIX
OPTaHM3MOB M paspalaThiBaeT NyTH YHpaRAeHHs HMH. 3agava
(PHIHOMOTHH COCTOHT B H3y9eHHH TPONECCOB POCTA ¥ ~PA3BUTHS,
NBETEHHA M TJOAOHOMICHHS DACTeHHH, NMOUYBEHHOTO H BOSAYNIHOTO
NHTaHHS, CHHTe3a H HAKOIVICHHS IJIACTHYCCKHX BEILIECTB, T. €.
COBOKYITHOCTH BCEX TeX NPONECCOB, KOTOPEE ONPEAENSIOT CHOCOG-
BOCTh POCTa H BOCHPOHSBOACTBA DACTEHHIL.

BroxuMusi pasBuBajgach B GopbGe ¢ TOCHONCTBOBABIIHM B GHO-
qoruy B8 XVIII B. # B nepsoi werseprd XIX B. HIealHCTHYECKHM
yueHHEM — BHTA/H3MOM, COTJIACHO KOTOPOMY OPTAHH3MEL CTPOSIT
CBOH BRIIECTBA -C OGA3aTENBHHIM yYacTHEM HeNO3HABAEMOH KH3-
HEHHOM CHJM, He NOAYHHsIOUEACH 3aKOHAM COXPaHEHHS MAaTeDPHH
H SHEPIHH.

Joctrxenns opraHugeckofi ¥ Guomormueckoli xamuum B XIX...
XX pB. MOKa3ajH MOMHYIc HECOCTOATENBHOCTh BETanH3Ma. Hemen-
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14. CocTap GenEOROrO KOMIUIEKCZ SEPHA PXH, % A30TA O CYMMH: HABJEMEHHBX
A30THCTHIX BEMECTE

TR - el R P L g R
MunHMaibROE 5,0 23,0 15,0 16,5 8,0 1,9
Makcnmaashoe 12,0 39,0 29,3 47,8 22,0 2,4
Cpenree 8,0 25,3 19,2 25,4 16,5 —_

Ilps oGLIYBEX YCJOBHSX 3aMeca TeCTa H3 PIKAHOH MYKH Kjeli-
KOBEHA He OTMHIBACTCS, H HA STOM OCHOBaHHH JOJATOe BPeMS CUH-
TANM, 4TO PXaHas MYKa B OTIHIHEe OT MUIEHHYHOH KIeHKOBHHH He
COEPAKHT. .

Tleppoe coobuieHHe O MOJNYUYEHRH KJCHKOBHHE! MPAMEIM OTMEIBA-
HHeM H3 piKaHol MyKH nossuiock B 1945 r. B 1950...1955 rr. upr
SKCTPArHpoBakuM Genxos c/aGEIMH OPraHHYECKEMH KHCAOTAMH H
OCaX[eHHH HX NPH HeATpaJH3alUWW 6nJA BHJeNeHa KieHKOBHHA
3epHa PKH.

CoBeTckre HCCJENOBATENH OTMEIBAIA PXKAHYIO KJIEHKOBHHY ABY-
M1 cnoco6amu. [lo meproMy cnocof6y KAeHKOBHHHBIE GeNKH H3BJE-
KaKT H3 COPTOBOM PKAHOK MYKH cJalHMH KHCJAOTaMH (HanmpuMep,
0,01 H. pacTBOpPOM MypaBbHHOH KHCJIOTH}. CMeCh SHEPrHUHO BCTPA-
XHBAIOT H LeHTpHOYrHpyioT. [locke QRILIPalMH Yepes CTEKIAH-
HYI0 BaTy XHAKOCTb OCTOPONHO HeHTDAJH3YKT (HampuMep, Hach-
umenseM pacteopoM Ca(OH),). Bupensommices mpu pH 58...6,0
OCanoK OTAENRIOT NeHTPH(YrupoBaHHeM. TaKHM CIOCOGOM NMONY4YH-
an 5,3...9,3% CHpPOHl KIEHKOBHHM C BJaXKHOCTHIO 75...86,9%, BBI-
xonoM cyxoft krefikoBuHbl 1,0...1,62 u cogmepxannem Geika B Cy-
xoM BemectBe 85,90%. KaefixoerHa pXu ciabas M MaJosmacTHU-
Has. [Ip# 0CTOPOXKHOM MPOMBIBAKKH BOXOH U3 Hee yAaisieTCs 4acTh
KPaxMaja H MHOFO DACTBOPHMHX YIVIEBOZOB, aBHEIM 06PasoM
cnnsedr. TIpn sToM KAeHkoBHHA CTaHOBHTCK §oJiee KpPENxoO, Baaxk-
HOCTH ee yMeHbluaetcs 10 66,7%.

Bropo# cnoco6 3akjiouaeTcsi B OTMHBZHHA KACHKOBHHH M3
GeNKOBHX ()paKUmil, WUOJYYeHHHX (PPAKNHOHHDOBAHEEM GEAKOB
MyKH B GesponHol cpefie MetofoM Lecca. KiefikoBHEY sHAeAsior
U3 NPOMEKYTOUHOro Geska, COCTABSIOEro okolo 3,5% oT Maccw
MyKH. IIpoMeXyTOuHHE GeJIOK BHIZGAKIOT TaKXKe M3 OBOraileHHOR
GenroM (24%) (uALTPOBOM NMELTH NMHEBMATHYECKHX MEJbHHL, Jiepe-
pa6aTHBAIONIHX 3ePHO PxH. BHXOX NpoMeXyTouHOro 6eiKa LOCTH-
raer 26% (0T Macchl, B3RTOH AJA aHaJIM3a NWAR) ¢ COLEPKaHHEM
6enxa 69,7...74,9%. Tugpatanns pxaHo#t KIeHKOBUHEI KoJebJeTcs
or 200 a0 290%, yreapnas pactaxHMocTs — of 0,06 no 1,33 cM/
MuH. KnefikosnHa 3epHa pXH OTJIHYAeTCH OT KJEHKOBUHH 3epHA
NLICHANH MO HBeTY (CBETJO-cephfi).
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Tpuuensemble MeTOAH He -0f€CHeuHBAIOT MOJHONG HIBACYEHHA
pxaHoil KnelikoBuHH. [ToTepu GenkoB, comepalmuxest B MyKe, IDH
OTMBIBAHHH KJefikoBuHH focTuraer 50% u Goxee. TToaroMy Bompoc
0 KOJHUECTBEHHOM CONRPIXAHHH KJCHKOBHHH B 3¢pHE PXKH H HIMEH-
YHBOCTH 3TOTO NPHIHAKA NOKA HEZOCTATOYHO SICEH.

Conepxanne KNCHKOBHHH B 3epHe PKH PACCUHTHBAIOT CAEAYIO-
muM oGpazoM. CocTaBasioT cMeck 3 809 mNIIeHHYHOR MYKH, cO-
nepxaieli ve Menee 26...27% KJIeAKOBHHEI HOPMaJIBHOFO KayecTBa
H 20% pxanofi Myku. IIpHcyTcTBHe GOJBINOH MacCH NIIEHHYHOM
KACHKOBHHE! CHOCOGCTBYET ArperaTHPOBAHHIO YaCTHI pKaHok Kieh-
KOBHHH H IpEIOXpaHfeT HX OT BhMHBanud. M3 ofmero Komuuect-
Ba OTMHTOH KJIEAKOBHHEI H3 CMECH BHIUHTAIOT OJO, NPHXOASILLYIO-
Cf Ha MUIEHHYHYI0 KIelKoBHRY. TIpH HCCIOBAHHH STHM CIIOCOGOM
34 npo6 3epHa PIKH YCTAHORICHO: conepxKanue feaka — 9,6...17,9%,
CHpOfl KIeHKOBHHH — 6...26 W cyxoft kaefikopHEH — 1,5...6,8%.
Sr10T crnoco6 H NpPHMeHseMBI pAacueT HEeTOUHH, MOCKOABKY TO H
ApYroe, BHAMMO, NMOKA3HBAIOT JIHINb, KaKOE KOMHYECTBO GEIKOB
PXH BXOJIHT B COCTAB MIIHHUHOR KiIeHKOBHHEL

Cina OKasHBAIOT CYLIECTBEHHOE BJHsHHe Ha (HOPMHpOBaHHe
KIeHKOBHHH 3epHA PXKH. BBICKasbiBAIOT HPEANOONKeHHe, Y4TO CJIH-
SHCTHE BEIIECTBA HE NPOCTO MEIIAIOT YACTHIAM KICHKOBHHHI CJIK-
MaThCH, HO, BCTYNas B COENHHeHHE ¢ GeliKOM, 06pasyloT pPacTBOPH-
Mble B BOJle KOMILUTeKCH. OTPHUATEeJBHONO BANsHH: Ha 06pasoBaHue
RICAKOBHHE DIKH MOXKHO OXHAATh TaKKe OT NPOAYKTOB PeakilHy
pacTBOPHMEIX GenkOB ¢ yruesonamu. [IpucyTcTBHe B 3epHe pXH
TVIHKONPOTEH0B GBII0 H3BECTHO PaHbIle, BO3MOXKHO, 5TH BEILIECTBA
06pasyloTest B TecTe.

YuHTEBas 0cO6eHHOCTH 06pa30BaHHUs M BEIENEHHS KIeHKOBHHH

3epHa DXKH, paspaboTaH METOZ ee NPAMOrO OTMHBaHMA. MyKy
{50 r) saMemwpalT B BHje cycneHswy Ha 1%-nom pactsope KoSO,
B 3%-mom NaCl. Hs cycneHsmm Ha CHTe C OTBEPCTHAMH
300...400 mxm uactHuHo ynaasior obonouku. Cycnensmio 4...5 pas
UeHTPH(YTHPYIOT ¢ HOBTOPHHIMM e NPHrOTOBJCHHSMY HAa TOM XKe
pacrBope conei. KoHeunn#i ocafok NHPOMBIBAIOT BOAONPOBOXHOH
BOXOJl HA INENKOBOM (KaNnpPOHOBOM) cHTe. BEIX0oA KJIeHKOBHHBHI NpH
9TOM 06HYHO cocraBasier 1o 90% OT TeOpEeTHYECKH BOIMOMKHOIO.
*  Tlo pusHuecKUM cBOHCTBAM KNeHKOBUHa 3€pPHA DPXH HaNOMHHa-
er caabyio KieHKOBHHY 3epHa NIUEHHLH C HH3KOH YOPYrocTsio H
MACTHIHOCTHIO. PaCTAXHMOCTh ee KoaeGjeTcst B OueHh IIMPOKHX
npeaesax. B OaHEX ¢yuasx OHa DaCTATHBaeTCS A0 TOHKOR HHTH,
B APYFHX NOMYy44aercs B BHAE PHXJIOA MaJOCBSSHON MacChl, KOTOpas
GHCTpo pasphiBaercsi Aake NpH cnaboM pacTsruBanuu. KaeAkosu-
Ha 3SepHa DKW 00JafaeT rEApaTanueli, NpeBHIIAIOMeH IHAPATALHIO
3epHa NIIEHHIN ¥ suMens (220, 310%).

Qu3HUECKHEe CBOACTBA KJIEHKOBMHEL 3eDHA PKH PA3JFHIHHX COp-
TOB H MECT NPOH3PACTAHHA CHIBHO OTAHYAI0TCH. [IDH ompeserenny
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15, Cpasunrenpantdi $paxmuonnbil cocTan Geaxon KACAKOBANL PEK H RMEHHOM,
% ot obmiero tofepKaHHA asoTa

Benok B weh- Dpaxin

KOBHKe, % cCY¥-|
Hamuenosamee Yoro ‘actze-. mapodocher| cpropac.| meave-
craa werpwi | Toopiean | PACTOGp- | ocraton

OsnMad ImeHHnA
Munponosceas 808 86,2 4,
OsEMan PoxXb TEGPEAHAS 83,0 11

9 28,1 86,0
1 0,7
GenKOBHX (PAKUHA METOJOM NOCACNOBATENBHON  HKCTPAaKLIHH
0,01 M pactsopoM mupogpocara marpus (pH 7,0), 70%-HuM sTa-
HoMoM © 0,2%-HHM PAcTBOPOM eAKOro HAaTpa BHIHO, YTO KaelKo-
BHH2 3epHa DXH OTIHYAETCS OT KJICHKOBHHH 3epHa MUCHHUH Tpe-
obnananueM CHNHPTOPACTBOPHMOR (GPAKIHH Haj IHIEJO4ePacTBOPH-
Mokt (taba. 15).

B Genxax sepHa NWEHHUB Ha AOJIO K/ICAKOBHHHBIX GpakImi
apuxomutes 70...75% o6Iiero HX cOXepXaHHs B 3¢pHA, a B Geakax
3epHA PXKH OHM cocTaBasior aume 40%. Boasmas uacts Genkos
BeDHA PXKH PacTBOPHETCA B BOJE H CHAGLIX COMEBHX PacTBOpAXx.
B sepue NuIEHHUH OTHOINGHHE TAMAJMNHA K INIOTEHHHY NPHOIHIH-
TeApHO coctamaser l:1, pxu—2:1. Tuwagun pxm — rerepores-
HHA GeJIOK, COCTOAIIAR H3 BOCEMH OXHOLENOYHHX H TPeX MHOrome-
MOYHEIX KOMIOHeHTOB, I'N1aBHBII KOMNOHEHT raHagHHa — GeJoK ¢
MoJeKyasprofl Maccoll 40 000. T'/ioTeHuH 3epHa PXKH MeHee reTepo-
reneH. OGHADYXeHO, UTO yBeJHUEHHE er0 COAEPKAHHSI CONPOBOXK-
Raercs YKpeIIeHHeM KIeHKOBKHEL

Conepxanne obuiero asora H 6eKa B 3epHe CHHXKAETCH OT Tie-
pudeprn x uentpy. B mepudeprueckom cioe 3HgocmepMa HafigeHo
Seaka 12,9%, a B uentpe ero 6,2%. Conepxanue GeJka B 3apOAH-
me camoe Goabmee (25,8%), oH HanGodee Gorar BOXO- H cOJe-
pacTBOpHMHMEA GeakaMu (63,1%), B HeM MOBBIIEHHOE KOMHIECTBO
ausuHa (7,2%) u cepuna (6,7%). HanGonbuee KOAHIECTBO CHPOR
KJIERKOBHHEL COCPEAOTOYCHO B  nepudepuseckux crosx (7,8%),
HaHMeHblIee — B HeHTpe 3epHOBKH (0,6%).

KnelikoBrHa, OTMHTAst H3 Pa3MUIHBIX YacTeH SepHOBKH, OTIH-
YaeTcs WO CBOHM (HIHUECKHM CBOHCTBAM, Jydilas — H3 mepHpepH-
YeckHx citoes. M3 sepHa pxH ¢ NpHMEHeHHEM H3MesbUeHHS Ha
IIapoBOll MeJbHANE OHJIH BuAeleHsl (PAKIHH HPOMEXKYTOYHOTO
{cMecpio xs0podopMa ¢ GeH30JOM) ¥ NPHKPEIJEHHOTO (3THIeH-
XJloprufipuioM) Genka. OHE omIayainch Mo cocrasy. Ecau 8 mpo-
MeXYTOYHOM Oeske CcOJepxKaHHe CONepPACTBOPHMON H coHpropac-
TBOpEMOt dpakum¥ Mado pasiuuanocs (24,7 m 27,2%), To B mpH-
KpEIJIeNHOM OeJKe COOTHONIeHHe STHX ()paKmMA OKa3anoch Deskd
pasmuanuM (50,8 1 26,4%). B aMHHOKHCIOTHOM cocTaBe (pakual
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Genka pxu HarGosbLIKHe npas.rm'-m;x O6HaPYXeHH 110 JH3HHY (B npoi
MexyTounoM Geake 2,73%, mpukpensentom 4,58%), anaHuHy (co-
otBeTcTBeRHO) 3,45 u 4,74% u umcTuny + nucrenmny 2,31 n 1,58%.

§ 18. Benku 3epHa TPuTMKane

TpuTHKaNe — HOBHIA GOTAHHUECKKH DOZ, NEPBAs KCKYCCTBEHHO
CO37aHHAS 3€PHOBAH KYJALTYPa, MOMyYEHHAS OT CKPELHBAHHS ILe-
muuer (Triticum) w pxu (Secaley. Pasubie ¢opMH TpuTHKAJE
SIBJIAIOTCS MIUEHHIHO-PKaHBIME aMpuaumiongamu (All). Boasimoe
BHHMAHHe, yIeJseMoe ceffiac TPHTEKaJe, BH3BAHO TEM, UTO 3TOT
THEpHN 0GbenBHAeT B cefe NOCTOMHCTBA MIICHHIE H PIKH-— BHCO-
KYI0 TIPOILYKTHBHOCTh, TIOBBIUEKHO® cOJepXanHe GesKa, CTORKOCTH
K HH3KMM TeMIepaTypaM H XDPYFEM HeGJarOMPHATHRIM (akTopam
cpessl.

Tlo cogepxanuio Gelka 3epPHO TPHTHKAME NPEBOCXOAAT HE TOJb-
KO 3€DHO PXH, HO K $ePHO MUIEHUIE. 3epHO NMIIEHHIE MUpOHOB-
ckast 808 B pasume ronn coxepxano Gexkos 12,9...12,0% ¥ sepuo
pxu XapbkoBckas 55— 11,3...10,2%. B 3epHe TpPEXBHIOBHIX TpH-
THKAJE, NONYYeHHBX C yYacTHeM HA3BAHHEIX DOAMTENEH, colepia-
HHe O€JIKOB PpasHHIX JeT ypoxas okasajoch: AJl 201 — 16,0 »
13,8%, AL 196 — 16,3 u 13,6, ALl 333 — 15,2 u 14,1. Bonee Brico-
KOe COXepIKaHHe GelKa B 3epHE TPHTHKa/e OOLSCHAETCS ero MOBhi-
UIEHHOR IMYIJIOCTHIO M OTHOCKTENBEO GOJBLUIMM cOfepXaHHeM Go-
raTHX OefKoM anefpoHOBOrO cjog W 3apoamiua. Ma myxm cemm
COPTOB  TPHTHKAaJe OTMBBAAH  KJEHKOBHHY B  KOJHYECTBE
27,0...30,8%, B cpennem 29,7%, koTOpas HMeeT XYAllee KauecTso,
Gomee cnabas, yeM KIeHKOBKHA 3¢pHa IUIEHHIB, — NOKA3ATENH
WIOK-1 cocrasuan 103...108.

KnefikoBasa TpuTHKale ycTynaer kieHkoBHHe SepHa MIUEHHUb!
TaKXe 1o HabyXxaeMOCTH H DACTBOPHMOCTH B caaboil ykcycHol KuC-
nore. Ilo {pakuHOKHOMY cocTaBy 6€NKM TPHTHKANE B OCHOBHOM
3aHHMAIOT BPOMEXYTOUHOE MOJONEHHE MEXKAY GelKaMu 3epHa pKu
H NmeHHb. DenkoBbifi KOMIJIEKC TPHTHKaJe COAEPKHT Boablioe
KOJIMUECTRO aNbGYMHHOB, YHAC/elOBAHHOE OT DXKE, U G0Jbilloe Ko-
JHIECTBO MPOJAMHHOB, X2DAKTEPHOE IS MIEHHIEL

@paknuOHHEI# cOCTaB 6enKOB 3epHA TPUTHKANE 1O TPEM COPTaM
H3 Da3HHX PafiOHOB BLIPALIHBAHHS WHIMEHACTCH B 3HAYRTRJBHBIX
npesesax (nmepBele ABe UHGPH -— npelessl KoJeGaHHH, TpeTbs —
B cpepHeM, %): ane6ymnHs 16,7...36,3, 252; rao6yannel 14,4...
18,4, 16,0; nponamunm 7,3...26,0, 19,3; raworernnm 22,9...31,1,
28,0; nepactsopumbii ocratok 9,5...14,0, 11,5, Has cpasHenus
TNPHBOANTCS JAHHHE O (PPAKIHOHHOM COCTaBe 3€pHA NIUEHHIH
Muponosckas 808 (nepsas uudpa) u sepHa pxu XapbKoBcKas 55
(propas uudpa, %): aasGymuusl 17,2 u 36,3; rioGynuusl 14,4 u
18,4; mponamuns 23,8 u 7.3; rmoreauns 34,2 u 22,9; mepacTsopu-
Mmblit octatok 10,2 u 14,0

78




image80.png
16. CpequHP aMUHOKHCAOTHHR COCTAB SepHA WMEHHUH, PXH, TPHTHKaJE,
% OT ofwero conepKaHna Geaka

Toutn-
Hammesionasne

3
E
i

Twe-
A

Jlnsan 4,09 3,50 Tauurn 3,66 3,76 3,80
Tucraane 2,25 2,35 Apawnu 3,62 4,56 3,98
Apransn 4,79 5,92 Bamm 411 4,55 4,22
Acnapararosas 6,92 5,80 Haoneitumn 3,53 3,57 3,67
sucaota Jlefnnn 6,38 6,36 6,88
Tpeonun 3,06 2,80 Taposnx 2,46 1,99 2,29
Ceprn 3,81 3,74 Oemnnananna 4,48 4,62 479
Tno raMEHOBAA 24,95 29,93 Tpuarodar 1,07 1,07 1,00
xneqota Ammaax 3,24 3,12 3,%
Tlpomns 11,00 12,01 o E

SneKkTpodopeTHUCCKHR aNa/K3 TJIOTEHHHa TPHETHKAJE TOKAa3al,
910 B HEM NPHCYTCTBYIOT Bce CyOBeiHHHUL OGEHX POAHTENbCKEX
dopM. B rabnune 16 gad cpepHmii aMMHOKHCIOTHHH COCTaB 3epHA
NINEHHIE, PXKH U TPHTHKaJE. [Io cozepkaHuIo aMHHOKHCIOT (B TOM
9HCHE NO JH3HHY, TPEOHHHY, PainHy) GeJKH 3epHa TPHTHKaje 3a-
HUMAIOT TPOMEXKYTOYHOE MECTO MEXKAy GelkaMu 3epHa MIMeHHub!
H PXH, N0 APYrHM HE3aMEHMMEIM AMHHOKHCIOTaM (NeftuuH, H30-
JieRyH, deHHAaNanu) TPeBOCXOAAT K JHINb 10 TPHNTODAHY yCTy-
naKT GeJKy 060KX pojnreleli. 3eprO TPHTHKANe B LEJNOM Xapak-

TEPU3YETCH BHCOKHM COAEPKAHHeM Genka u ero BLICOKHM Ka-
4YECTBOM.

§ 19. Benku 3epHa AYMens

Conepxanye GeKOBHX BELECTR B 3€PHE AUMEHA KOJAEG/IETCS OT
7 no 25%. AGconioTHoe COAepKaHHe a30Td B KPYNHEIX H MEJKHX
3epHax B MPeJesNaX Koi0oCa WIH OTAENBbHOTO PAsa B KOJOCE OCTaeT-
51 MPEMEPHO OAHHAKOBHIM. B MPOUEHTHOM OTHOIIEHHH CONEpIKAHHE
GedKa B KPYNHOM 3€pHe SuMEHH BCErJa MEHBIUE N0 CPaBHEHHIO C
MmesakuM. [lo pamHbiM aaSopatopun Guoxmmes BMP, coxepxanne
OTJEJBHEIX TPYNI 6eJKOB B 3epRe FuMeHs KoJebJeTca B 3HAUHTE/b-
HBIX NpenesaX B 3aBHCHMOCTH OT MeCTa H YCAOBME BEIDANIKBAHWS,
a TakXKe OT copTa.

B Genxax sepHa suMeHs, Kak H B GeJKax 3epHa MIIEHHIK, 1pe-
06/1a1210T CHHPTOPACTBOPHMEIE (KPOJAMHHE) H HI€JI0UePACTBOPH-
Mple (MTIOTeJdHH) (pakund. Ha HX 10410 B cpegheM mpHXOAHTCH
cpume 60% (ra6a. 17).

PacTsopumprit B cumpTe Ges0K SUMEHS HA3BIBAETCS TODACHH.
B cocraB ropaesna BxomaT (%): raoraMuHOBas Kucaora 43,2;
nposrH 13,73; aefiuun 7,0; denHnanangn 53; muerun 2,5; TpHnTo-
<an 1,5; Banwn 1,4. Bcecowosubii ceJeKUHOHHO-TeHeTHYeCKUH HH-
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17, @pasgHaHMH COCTAR ABOTHCTHX BemecTn aepyA” saMeny,
% a30Ta Gpaximm or 0bIero MSBJe¥eHHOTO a30TA

Comepranse Ansbywums | TaoGymmies | Mponssams | Taovemumy | Hedemonst
Mumamansuoe 7.5 7,0 15,6 18,25 7.6
Makcumassoe 28,8 21,9 46,4 47,50 16,9
Cpennee 12,5 12,7 34,4 29,6 10,8

18. AMKHOKHC/OTHHE coctap cyMMaproro Geama, r/100 r Geaxa

Osumu ATxems SpoBoRt AaMeRn

naesvatie copra onooepmna
Hauuesopanke cpemmee Tooen
oneGanma | comepma- cpeance | Foeem
axe woneSagms | copepma- | K110
e
Acnaparnnosas ..8,72 8,11 6,84...8,56 7,72 8,50
RHCIOTA
I'aoramrHoBas .29,97 28,28 27,51...29,8 28,48 29,89
KHC/OTA
Iponan 6,98  7,05...7,80 7,52 7,46
Tapuun 4,23 4,17...6,06 5,03 4,51
AnanuR 5,53  5,17...6,93 5,83 5,37
Baagu 5,68  5,05...5,79 5,58 4,68
Jefmpn 8,32  7,83...9.05 8,41 7,74
Haonefinuar 3,86 3,29...4,12 3,51 3,88
PerraaagEH 4,93 4,72...6,97 5,78 5,28
Tuposm* 3,47 3,25...4,96 4,27 3,30
Tprmrodan 1,24 1,15...1,69 1,45 1,28
Cepas 5,18 4,95 247 5,09 4,66
Tpeonun -3,9 3,12 ,95 3,67 4,23
Uncrun** 0,48  0,28...0,59 0,48 —
Merronnn** 0.31 0,50...1,08 0,89 0,75
Jlesim 3,54  3,065...3,45 3.21 2.28
FTreTHAHE 2,08 1,97...2,26 2,09 1,78
Aprasny 10,08 9.36...12,19 10,68 13,60
AMEIHB asoT 2,54 1,09...3, 2,68 2,24
Hroro (6es
TpumTohana) 107,21...110,36 108,54 107,56...109,56 108,34 107,16

* QUpEREANIN KOOPHMETPHIECHEN WETOLOM.
+* OCTATOK NOCTE KHONOTHOTO THAPOTKSA (RANHFE SARHNEHH).

CTHTYT H3Y9HJ aMHHOKHCJOTHEIR COCTAaB cyMMapHOro Geaka 22 cop-
TOB_SUMeHsl, Pe3yJbTaTH KOTOPOTO npefcrasieHH B ralumue 18.
Besox pasmHuHBLIX rPYNN H COPTOB AYMEHS KAYECTBEHHO HEONH-
Hakop. HanGoabiwe xoreGauns oGHApYMeHH B COJEPKAHHH Oc-
HOBHHIX aMHHOKHCJIOT (JIH3WHA, 4DPrHHHMHA), HaHMeHblIee — KHCIIX
{dcnaparuHoRasi H MMIOTaMHHOBAs KHCIOTH). ITo cyMMe HesaMeHH-
MHX AMHHOKHCIOT GeJOK #4MeHs XOTsi M HeHaMHOLO, HO Gosgee
BHONOrHYeCKH TONMHONeHeH, ueM GenoK sepHa mimeRmue. B Gesxe
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#9. CocTas neIAMEHNMMX AMRHORECIOT . = - § .

Coepxanne OF COOTHETCTBYI0-
1(eR aMHHOKHCIOTH ¥ COPTE

Copr Oxea- Owcauwr, % Bysarom
Hauuenosasue b, T e DAD
100 £ Gexka Puso
S-76 Xagnpoan [ m-1508
Jluann 3,11 162 150 151 5,5
Tpeouun an 101 103 103 4,0
Baaug 3,52 116 139 9% 5,0
Hsoneftnng 2,35 109 121 108 4,0
Jlefinan 6,72 98 114 90 7.0
Denunananan 4,87 8 107 71 2,6
Tpuntopax 1.5 92 106 86 1,0
Mernonur 1,34 142 106 106 1,7
Hroro 26,54 " 118 102

3epHa HIUeHHOW COfepXaHHe He3aMEeHHMHX aMHHOKHCJIOT COCTaB-
aster 28,2, a B Genke sepHa stameHss — 30,56 r/100 r Geaxka. Haubo-
Jlee OTAHYAeTCs GefoK 3epHa suMeHs mo Jusuuy (2,3 w 3,4 r/100 ¢
Genxa) u TpeoHuny (2,9 u 3,8 r/100 r Geara).

B raGiune 19 npuBefeHH AaHKHE O COCTABE HE3aMEHHMHX aMH-
HOKHCJIOT B 3€PHE HOBOM BHCOKOJH3HHOBON (opMul sumens JI-76
B €¢ THOPHIOB ¢ H3BECTHHMH MyTanTamu Xafinpoau # Prso M-1508
B CDaBHEHUH ¢ OOGWYHHM COPTOM SepHa staMeHst OKCAMBIT.

Bricokonusunosas ¢opma sepHa suMens JI-76 mwo comepxa-
HHIO JNH3WHA 3HauMTenbHO (Ha 62%) mnpesocxoanT OGHYHHA COPT
U upubankaercs K sTamony PAO (cootBercrBenHo): 55 m 50 r
Ha 100 r Gemka, HeMHOTHM ycTYnalor THM AaHHEM ee FHOPMIE!
C MyTaHTHRMH ¢opMamu. BricokoansmHoBast (popMa N0 GOJBIIMH-
CTBY ADYIHX HE3aMEHHMEIX 2MHHOKHCJIOT, a ee FHGPHA € MYTaHTOM
Xa#npoas — mo BceM 3THM AMHHOKHACJAOTaM 3aMeTHO Goraue Ge-
KOM AuMeHs] OOGHYHOTO copra. Beaox TOJIO3ePHOTO AYMEHS HMEeT
HH3KOe KauecTBO, ycrynas IIEHYATOMY AYMEHIO Mo COJlepKAHHIO
BONBHIMECTBA He3AMEHHMEIX AMHHOKHCJIOT, 0cofeHHO MO JH3HUHY.

Hs Myku, nosydeHHofi HS 3epHa MHOTHX COPTOB SUMeHs, MOXHO
OTMHITh KJIEHKOBHHY, MPEMEHSs Tenaylo Boxy. [To cBoemy KayecTBy
KAeAKOBRHA 3epHa AUMEHA CX0Xa' ¢ ﬂJlOXOﬂ, KOPOTKOPBYHJEﬁCSI
KJIeHKOBHHON 3epHA MHIEHHIE. PacTaXuMOCTD €6 Mana, LBeT cepHil,
THApAaTalHOHHAA ¢noco6HOCTh HHXe, 4eM ¥y KJIeHKOBHHBL 3epHa
nieHunE, kKoxeGuercs oT 90 xo 160%. Ilox BaAHAHHEM MOJOUHOHK
KHACMOTHE HaéyxaeMoch KJIeAKOBHEL 3epHa SAYMEHS NpPaKTHUECKH
He mosbimaercs. I[TopapeHHas cOJb, YCKOPsis (OPMHpOBaHHE KJeH-
KOBHHBEI, CHHXAeT €e BBIXOJ H KauecTRo, l'IpoTeo.'mmllecxme (pep-
MeHTH (NaNaHH) HECKOJBKO OCNaGasioT KICHKOBHHY.

SluMeHb HCTIOALIYIOT /5 MPHIOTOBJEHHS XJe6a H JCIeuIeK TaM,
TA€ N0 HPBPOIHHM YCJAOBHAM 3aTPYAHEHO KyJIbTHBHDPOBaHHE RAPYIHX
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3/1aX0B (CeBepHH® H BHCOKOrOpHEe “pafions). X#e6 us suMenuol
MYKH HHSKOIO KauectBa OBICTPO HepecTeoeT, HMeeT HeNPHSTHHE
npuekyc. [lo6aBjienue B TeCTO H3 MIEwWs{HOA MYKH BTOPOro COpTa
AUMEHHON MyKM A0 10% HesHZYHTeNLHy CHHXAET KONHYECTBO OT-
MuBaeMoll KNeAKOBHRM ¥ yKpemaserT ee. Xa1e6 0O KavyecTBy MpH-
6amxaercd K X1e6y 43 OLHOM MUSKHYHON MYKH.

§ 20. Benku 3epha oBca

ConepxaHue Geska B 3epHe oBca KoueGiaercs ot 9,0 no 19,5%.
DpaknHOHHHH cocTaB GeJIKOB B ceMH HaHGoJee pacupocTpaHeHHBIX
COBpeMEHHLIX COpTax obca (B % CYXOro BellecTBa) NpHBeleH B
TaGanme 20. HanGonemmne KojeGaHRs Mo copraM HabJiofalores B
cofiepKaHHH TA0GYINHOB H NPOTAMHHOB, 4TO OTPAXKAET OCOGCHHYIO
NOEBHMHOCTE 3THX (pakuuil, CBA3aHHYI ¢ OOLIHM GHOJOTHUECKHM
COCTOSIHHEM TKaHEH 3epHA OBCa.

Ilo ¢pakuHonHOMY cocTaBy GefKOB 3epHO OBca 2HAUHTEALHO
OTAHYaeTCs OT GeNKOB 3epHa NMUISHAHH, PKH M suMehs. IlpeoBaa-
naoman Gpakuus y sepHa OBCA — IVIOTEAMHB, 3aTe€M NPOJAMHHBI
H ra06ynuEe. Belok sepra oBca, PacTBOPHMB B CHRDTE, HA3kl-
BAIOT aBEHHHOM H B COJEBOM DacTBOpe — aBeHajHHOM. O6uwee co-
AepxKaHHe GeMKOB MO COPTAM KO/e6JeTC He3HAUHTENBHO, a KOJH-
UECTBO OTHEJHHHX aMRHOKHCJOT, BXOAAIAX B HX COCTaB, — B 60/b-
wirx npenenax (a6 21).

Tlo coAepXaHHIO OTAGTbHBIX aMHHOKHCAOT GeJKH 3epHA OBCa
3aMeTHO OT/IHYANTCH 0T GeNKOB 3epHA NUIEHHIH H suMeHs. Jas
GelKOB 3epHa OBCa MO CPaBHeHHIO ¢ GelKaMH 3epHa NIIEHHUN H
SIAMEHs XapaKTepPHO TOBHIICHHO® CONEPKAHHE aDTHHHHA H DPe3KO
cunxensoe (B 2,0...2,5 pasa) — rioTaMHHOBOR KHCIOTH. B Genixax
3epHa OBCa OTMEUEHO TaKXKe BBICOKOE CONEPXKaHHEe HesaMeHHMOH

20. ®paxuroBHHl cocras GelkOB 3epHA ORCE

Coxepmanue agora

B nasecke, % Coomowerue Cpenues co-
mesny namuens- [ POKECE S0
Haumcnosanse E— v TS ISR
cpemee | Goapmun conep- | ™ g
KoneSanun | coepme- Harkon .

Otimee cOofepXaHne

asora 2,08 100,00
ATpGyMANS 0,26 12,5
Taobyannn 0,36 17,3
Mponamaust 0,48 23,1
CmoresuHn 0,61 29,3
Bearossit asor 171 82,2
Azor, wHepacTRopHMHN

ocraTox 0,27...0,53 0,37 17,80
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271‘ AMRHOXHCXOTHUR COCTAB OeaKOB 3epAa Okca, T B.100 r Genn

l ] Cpegaee ] Coemes
Hamuenosamme | KoneGamma | cofiepwa- | Hammemosasme | KozeSsmmn | comepwa-
e e
TmorammEoBas Cepnn 4,0...4,4 4,1
KHCZ0TA 21,5.. 22,0 Hsonefumx 3,9...4,2 40
Acnaparauosas Tponmn 3,3...4,0 3,6
KucJoTa 8,6 9,1  Taposn 3,2...3,7 3.4
Apraam 7.5 7,7 Tpeoumn 2,9...3,1 3,0
Jlefiuan 7,5 7,7 Crcramm 2,5 7 2,6
Denmnanamum 5,2 5,7  Mernonmr 1,6...2,6 2,3
Banux 5.,6...5 5.7 Huermn (V) 17...2.1 2.0
Ananng 5,0...5 5,0 Awmmumit NH, 2,7...2,9 2,8
Fauyan 4,5...5, "4,7  OGwee conepxa-
Juzan 444 4.4 wve Genxa (%) 13,30...14,99 14,1

AMHHOKHCJOTH JIH3HHA — MOYTH B ABA pasa GoJblle, ueM B GeiKax
HNEHHIB.

Benkn sepHa oBca XapakKTepH3YIOTCA BHCOKOH GHOJNOTHUECKOH
akTuBHOCTBIO. OTHOCHTeNBHAs 3QMERTHBHOCTD OeiKa {onpereieH-
Has B ONBITAaX KODMJIeHWs KDEHIC) /JIs 3epHa oBca cocrabiser 1,8
2,5; pxu—13...2,2; sumens — 1,6...2,0; xyxkypyss — 1,4...1,6;
nennus — 0,9...1,7. Tlo cofepxanuio He3aMEHHMHX aMHHOKHCIOT
Ge/loK 3epHA OBCa CXOfEH C BHICOKOJM3HHOBHMH MyTaHTaMH 3epHa’
KYKypyasf W samena. Hanpumep, B Geilke 3epHa 06bI9HON KyKypyssl
JM3HHA COEEPXHTCH NpHMepHo 2,2%, B 3epHe BHCOKOGENKOBOH
®aaypa-2 — 3,4%, BHCOKOMHSMHOBOTO 3epHA  suMena — 4,2%,
oBca —4,4%.

AmuHokHCIOTHEE cOCTaB Gellka 3epHAa OBca He YXyMWAeTcs ¢
MOBHIIEHHEM CONEPXAHHS GeJKa B 3epHe. Y DAsIHUHEIX COPTOB
3epHa OBca cofiepXaHue GesKa koaeGrercs ot 9,0 zo 19,5%, orHo-
CHTEJBHOE COAEPHKAHHE ABEHHHA COXDAHSETCS NPAKTHYIECKH HEH3-
MeHHHIM, Ha ypoeHe 18...19%. CogepKaHHe JH3MHA B JHHHH OBCA
¢ 17,0% Geska cocrasaser 4,0%, B anunu ¢ 21,7% Geaxa — 4,1%,
B JHHEH ¢ 25,1% Genka — 3,9; cosiepxaHue JCHLHHZ — COOTBETCT-
Berso 7,8; 7,9 u 7,8%; dennnananuna —55; 59 u 57% u 1. 1.
Copepxanne Gesika B 3epHe 0BCA MOXHO NOBHCHTDH AC BeChMa 3Ha-
YHTENBHOTO YPOBHA. B MHpoOBOX KOMIEKNWE HalifleHsl o6pasms
3epHA OBCa C coflepKaHueM Gexka cBhie 24%.

§ 21. Benku 3epHa KYKypyzsl

Obmee comepxarne GeJKOB B 3epHe KYKYPY3H, IO JaHHHM
BUP, koaebaercs or 4,9 1o 23,6%. Benkamu HauGomee Gorat 3a-
PORBIL, B 0GONOUKAX HX HeMHOro (a6, 22). OpaKUEOHHHIE COCTAB
GesKOB 3epHA KYKYPYSH, 110 JaHHBIM DasHBIX HCC/emoBaTesieli, mpa-
BeneH B Tabnuue 23. PacTBopAMHIl B cnEpTe GeNOK 3epHA KYKYpY-
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22. Conepxanue GeaKOB B AHATOMHYECKHX U2CTAX 3ePHA PASHWX COPTOR
3epHa KyKYpY3H, % CYXOro neillecTsa

Coornomerne yacteR Bengn
Hemeraamme woreanun | contomar | womesaman | JeRuce co-
) e
enoe 3epuo — 100,00 ...12,41 11,70
SDRA0CIEPM 81,14...82,65 81,75 5, 10,68
3apogsun 10,45...12,60 11,53 19,87
Q6onouka 6,25...7,19 6,72 6,58

3l Ha3kB2I0T 3eHHOM. OH OT/IMUAETCH OT GEJKOB JPYrHX 3JaKOBEIX
TeM, 4To Jiyullle Bcero pactBopserca B 90...93%-HOM 3THIOBOM
cnupre. B HauGospimeM KomuuecTse B GelKaX KYKyPY3H COAePHKat-
Csl MPOMAMMHH (3€HH), Ha rMOGYMHHE NPHXOAHTCS HAHMEHbIIAS
nonsi, ans6yMBEHOB TaKxke Hemuoro. CooTHomleHHe (pakunfi Sesnka
B 3apOALIIIC Pe3Ko OTJHYAeTCH OT COOTHOLIEHHS (paKuyit B SHIO-
crepume.

B MyuHMCTOM H CTEKJOBHIHOM 3HAOCHEPME HX COOTHONICHHE
TaKXKe HeoHHHaK0BO. CTEXJIOBHIHAS YACTh COAEPXKHT Goxbire Ges-
KoB, ueM Myunncras. HanGonee H3MEHSETCS CONEP(aRHE 3€HHA ¥
ri06yausoB, B MyuHHCTOR €acTH GoJblie rioGYJHHOB H MeHBIUE
TIPOZIAMHHOB, 9eM B CTeK0BHAHOHR. CMechio x10podopMa 1 BeHaona
nrotHocThio 1,46 r/Ma W3 3epHa KYKypyshl JOMAIOUIHXCH COPTOB
‘ H3BJEKATH NMPOMEXYTOUHBIH Oesok. BrXxox ero cocrasmn 19,0...
27.4% x Macce pasMonororo sepua. ComepXaHue IPHKPENJICHHOTO
Genka B 1,5...1,7 pasa Gosblue, ueM HPOMERYTOTHOFO.

TexHOJIOTHYeCKas XapaKTePHCTHKa 3epHa JIOMAOLHXCA COPTOB
KYKYpy3H H3MEHseTcs! IO B3PHIBHON CNOCOGHOCTH H COOTHOUICHHIO
UPOMEXKYTOUHOrO H NPHKPEIIEHHOro GejKOB, OT KOTOPOTo 3a-
BHCHT MPOYHOCTb IHAOCHEPMA, HAGNONAETCH CBA3L— yBeJHUEHHE
¢$paKiuuH NPHKPeNIeHHOro Ge/ika 3epHa KYKYDY3sl XapaKTepHsyeTcs
Goapliell BIPEIBAEMOCTBIO H JYUNIHM KauecTBOM B3OPBAHHEIX 3ePeH.
@pakUMK a30Ta B PA3IMUHEIX YACTAX 3eDHA BEICOKOOEJKOBOX H
HHIKOGE/IKOBOM KYKYpPY3hl HEOXHHAKOBH (Tabd. 24).

C noBIILeHHEM COAEpKaHHA GelKa B 3epHe KYKYPYSH H G6elKka
+B SHAOCTIEPME YBETHUHBACTCS CONCPMAHHE COHPTOPACTBOPHMOMN
¢GpaKnuE W CHHXaeTcs coiepxaHue uenogepacrBopumoli. CooTno-
IeHHe B CONEPHKAHHH APYTHX (paxuuil H3MeHseTCs He3HAUHTENBHO.
TloBEinenye GeNKOBOCTH 3€PHA KYKYPY3H (IIPH CeJeKIHH HIH TIpH-
MEHEHHY ASOTHBIX yIOOpeHHN) MPOHCXOAMT B Pe3yihbTaTe yBedHe-
HHsl CNHPTOPACTBOPHMON (hpakituy, riaBHEM 06pPas3oM 3eHHA, OUEHb
GeIHOro He3AMEHWMBIMH aMHHOKHCJIOTAMH — METHOHHHOM, TPHITO-
danoM H OCOGEHHO JH3HHOM. DTO 03Ha4aeT, 9YTO GHOJOPHUECKAS
1eHHOCT 6elka 3epHa KYKYPYSHl C MORBIIIEHHeM G@JKOBOCTH 3epHa
CHHXAETCS,

84




image5.png
wel xauax O, Besep » 1828 r. oCymecTSHE NpeBpameHAc FROPIa-
HHUECKOTO = THAHOBOKHCJOTO AMMOHEA B XOPOLIO  HSBECTHOE
OpraHEJeCKOE BEIECTBO MOUEBKHY, DyccKHE yuennd A. M. Bytae-
pos B 1861 r. nodyuua u3 popMajiblernfia CaxapHCTHe BellleCTBa,
¢dpannysckafi xaMEK M. Bepriio BHIOJIHHJA CHHTE3 PAAA OPraHuue-
CKHA cOeluHeHEA. B H3ydeHHH JHOHAOB BAXKHYIO POJB CHIPANH
pabortit ¢{pannysckoro xmMuka-opranuka M. Ilespdis, noxasas-
HIEro, YTO XKHPH COCTOAT H3 OCTATKOB XHPHHX KHCIOT M TIHICDH-
Ha, Myorse HCCMeAOBaHHs, KACAIONIHECS CTPYKTYPH YIVIEBOAOB, aMH-
HOKHCJIOT M G@JKOR, CBA3AHH C HMEHeM HEMENKOre XHMHKA-OPraHH-
xa D. ®mepa, AOKAIABLIETo; YTO AMHHOKHCAOTH CRASHIBAIOTCH
Mexay cobolt mocpefcTBOM KapGOKCHIBHNX H aMHHOTPYIN, U ofoc-
HOBABIIETO TOMHNENTHAHYIO TEOPHIO CTPOCHHS GeJEOB.

Kpynuei BE/Mag B OpTaHRYeCKHA CHHTE3 BHEC PYCCKHE XHMAK
A. M. Bytaepos, paspaGorasmui B 1861 r. TeopHI0 cTpoeHust opra-
HmdeckuX Bémmecte. Ha ocHoBe 3T0f TeopuH Bo BTOpOH NONOBHHE
XIX 8. 1B XX B. CHHTE3HPOBAHO MHOMKECTBO COeXHHEHHH, HaUMHAs
OT npocTeflIMX CIHPTOB, KECAOT H S(HPOB, IO YIJIEBOJAOB, BHTR-
MHHOB, IyGENbHBIX BemlecTB H ApP. MHOTHe KPyuHbie XHMHKH H3Y-
"amy mponecc Gpoxenus. Ppannyscknii yrenni JI. [Tacrep BBen B
HayKy NpeAcTaB/eHye 06 aHasPOOHHX MHKDOOPraHH3Max H pac-
KPHJI MpHpOALy Jnpolieccos Gpoxenns. Hemenxmft xumux u Gumosgor
3. Byxnep B 1897 r, yCcTamOBHJ, YTO SKCTPAKT H3 APOKIKEBEIX
KAeTOK cnocoben cOpaxuparh caxap. OCHOBH yUeHHA 0 (OTOCHHTE-
se GblaE 3an0XeHH woelnapekum yuennm H. Cocciopom 5 1804 r.
3Hanus 0 npHpoRe (OTOCHHTE3a, a TakKe O QH3HKe H XHMHH
XJIOqu)HJlJIa OBLIH  3HATHTEJNBLHO paciiipeHH HCCHEAOBAHUAMH
pycckoro yuenoro K. A. Tamupsisena.

TloamunnwA pacnser 6Hoxumue Hactymun B XX B. Baxume or-
KPHTHs CJeLOBaH OAHO 3a APYrEM. Pycckmfi ywemmii H. M. Jly-
HHH HOJIOXHJ Ha4dano YU€HHIO O BHTaMHHaX — BelIEeCTBAaxX OpPraHH-
9eckofl IPEPOAH, Ge3 HeSHAUHTENHHBIX KOJHUECTS KOTOPHX HAPAAY
¢ GeAKaMH, yIICBOLaMH, XXHPAMA H MUHEDAJbHHMH COMAMH HeBO3-
MOXHb HOPMAJBHHA POCT H DA3BHTHE XHBHX OPraHH3MOB. BH-
Aapomufics aHMIAACKAR GHoxuMHK P. TONKHHC OTKPHJ TPUNENTRA
TIIOTATHOH, CONEPHKAIIMACA BO BCeX XHBHX KJIETKax, B TOM UHCJe
‘B 3epHE NMUIEHHIH (0COOSHHO MHOTO €ro B 3apOAHIE B B APOXKIKAX).
I‘eramaﬂ BJHSAET Ha aKTHBHOCTE MHOTHX Q)epMeH’roB, ocobenno
TexX, AeACTBHE KOTOPHIX CBS34HO C.IpPeBpalleHHsIMH Gerkos u xiefi-
KOBHHHL,

Bosblitne ycnexu AOCTHTHYTH B H3YUGHHH COCT2Ba, CTPYKTYPH
H QyHKNUA Geska M HYKJIEHHOBHIX KHCJOT, Pacuidposana cTpyx-
Typa MHOTHX HYKJeWHOBHX KHCIOT R Oenkom. ITlommmentuimast
TeOpHSE CTPOcHEA Gedxa, o6ocrosanHas 3. QHIIEPOM, COCTABHOR
YacThi0 BXOAMT B COBPEMEHHYIO TEOPHIO CTPOEHHE GemKoBOl MO-
JIEKYJIBl, UCXOAAILLEH H3 TOrO, YTO GEJIKM HMEIOT YETHpe NOC/IeA0Bd-
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25 ConepEanue HESAMEHNMKX AMHNORHCIOT B SepHe xyxypy:n
|_ero 9acTax, % CyXoro BemecTna
Sapopum ‘Buzocmeps Lietoe 3epE0

cpegnee
sRavenne

cpemee cpexies

Hamuenopanse it
OneOARIR | s | KoncOanun | shemme | oreSauns

Jiasmn
Tpeonni
Baaur
Mersonmr
Jlefnn
Haoaeftuar
DernaAHBR
Tpuntotpan
CyMMma Hesame-
BRMEX aMuHO-
KReAoT - 40,7 - 30,1 - 31,2,

CocraB He3aMeHHMbIX AMHHOKHCJOT B 3epHe KYKypy3El NpHBe-
AeH B TaGunne 25.

BenkH sepHa KyKypysH N0 HauGonee Re(HUIHTHHM aMHHOKHC-
aotaM (MH3KHY, TPHNTOGAHY W METHOHHHY) YCTymaor Gerkam
muensns. [Ipn cparresun co.crangaprom ¢$AO, B KOTOPOM comep-
JKaHHe TPeOHHHA NPHHHUMAKWT 34 1, CofepXaHHe JH3HHA AOJMXKHO
cocraBaath 1,1.. Conepxande TpunTodaHa XapaKTepHIyeTcs TaKH-
MH nokasatensmu (crannapt ®AO —0,25): B Gejkax 3apoabimia
Kykypyssl or 0,30 mo 0,37, sumocnepma oT 0,18 no 0,19; sepHa B
ueiom ot 0,20 xo 0,24,

Benku 3apojHlla 3epHa KyKYpPY3BL Goratel HesaMeHUMBLIMH aMH-
HOKHCJIOTAMHE, KOTOpHEIE AOCTaTOUHO XOpOLIo cﬁanal{cuposaﬂu, qTO
He/b3sA CKasaTh 00 AMHHOKHC/JOTHOM cocTaBe GeNKOB BAOCTEPMa
H sepHa B NejaoM. Bejku ¢ sapogpiueM npu nepepaGoTke KyKypysH
O6HUHO yAansoT. Beuay BHCOKOH GHONOTHYECKOH IUEHHOCTH HX
uengcooﬁpasﬂo HCNOJB30BATH Hocie OGQS}KHPHBEHPU{ B KA44eCTBe
LHEeHHHX noﬁanox K pasJIMYHBIM MHINEBHIM NPOAYKTaM. CyMMaPHHE
Genkn 3epHa KYKypYSH OTJIHYAIOTCH NOHMMEHHOH GHOJOrHUECKOR
HEHHOCTHIO B HaHOOJIbINEH CTENeHH MO TPHNTOHARY H JAH3HHY. B pe-
HEeNTH KOPMOB ¢ KyKYPy3ofi (BHCOKOIHEPreTHUECKHM KODMOM) JO-
,6aBasior GoraThie IMHMH aMHHOKHC/JIOTAMH KOMTAHEHTH.

ITepcriexTHBEa CeneKUHA KYKYPysbl ¢ YJAYHIIEHHEM KauecTBa
Gesrka, 0co0eHHO TOCKE BHABJACHHS TAKHX JOHODOB BHICOKOGEIKO-
BocTH, Kak Onefix-2 (Tyckanid-2) u @uaaypr-2 {Myusucruf-2).
Dru MYyTallHl BEI3BIBAIOT CYyILECTBEeHHbIC H3MeHEeHHs B COCTaBe 3SH-
aocmepMa 3epua Kykypysel. Tax HasumBaembifi pemeccHBHHII* res

5.
3.
.6
3
1

oo

@

SweBrsw
NOQ NNoN

s

* PeleccHBHHM HA3HBAIOT (JOPMY COCTOARHS OAHOIO H TOrC Xe reHa (an-
Jelib) HAR TpHSHax, AeficTBAe WAM Pa3BuTHE (COOTBETCTREHHO) KOTOPOrO MOAAB-
aseTest ReflcrBHeM WAY PadBMTHEM EOMEHAHTHOTO a/viens (9TOH aaneibmofl Maph)
wi OPHIHaKa, KOMHHHDOBaHHE — NOAABJIEHHe Y THOPHARMX OPI2RHIMOB OLRHX
IPH3HAKOB APYTHMH.
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26. Conepmanue Oexkosux (paxnah b ‘sepre Kykypysw, %

O6aas | pymapr | Myrant Bl My MyTant

Hammeronae | KyRy- # o] Hemuenosemne | Xywy~ s

gyzﬂ Onefix-2| dxaypn-2| YW~£ One enx 2| Onaypu-2

AnnGymrn 8,10 17,20 20,30 Jlusun B oSmem

TaoSynun 6,90 6,50 10,10 Geme, % 1,8 3,70 3,40
Senn 5,90 0,51 1,99 Jlusan 2,24 431 3,29
Tmorenuna 80,0 75,80 67,60 Mernormn 1,8 1,6 23
Tpuntotan 0,60 1,15 0,75

Orneiix-2 NpH coxpaHenHd oOIIEro cogepXaHHs GeJKa MOBHIMIAeT
Ao paknnii Gerka, GOraThiXx JAW3HHOM H TpunTodaHoM. Ien
@uaypu-2 ypeauuHBAeT B 3ePHE KONHYECTBO METHOHHHZ H YaCTHY-
HO gHsHEA (tabi. 26). B macTosiiee BpeMs CeJEKIHOHEPH HCNIOJb-
3ytor myTauun Ouefik-2 u @naypu-2 AN BHBEJEHHs HOBHIX BHCO-
KOKAUECTBEHHHX N0 6eaKy GopM KYKYDY3HL.

HoBoe HanpabreHue B ceNeKNHH CTPEMHTCS COYETaTh B 3epHe
KYKYPY3h BBICOKO® COA€DKaHHE JH3HHA C JOCTATOYHO BHICOKHM
yposheMm Oesika. YiKe cosnaHel (OPMEl 3¢pHA KYKypYyShl, KOTOpHE
npu 17...18% Geska comepxaT 3HAUMTENbHO GOJbIIE JHIHHA.

§ 22. Benuy 3epHa npoca

Copepxanne Ges1x0oB B 3épHe Mpoca Koaeberca ot 8,8 1o 19,3%,
coctaBass B cpeaneM 13,7%. IIpH yaaneHdH UBETKOBHX 060NO9EK
KOJIHIECTBO GEJKOBHIX BCIECTB B AAPEe H3MeHHeTcs B Ipefenaax
11,2...23,5% npu cpemnem comepxanun 16,0%. Asor HebeJKoBHX
BEIUECTB COZEPXKHTCS B KojiuuecTe oT 1 1o 9% or ofmero xoanm-
uecTBA 430Ta, COCTAaBAsif B cpenHem 4,3% cyxoro Bemecrsa. Pac-
npefeseHne GeNKOB 3epHA Npoca N0 (GPaKUMSM NpHBEAEHO B Tal-
aune 27.

OcHOBHYIO YacTh GeJKOB COCTAaBASeT COHPTOPACTBOPHMAA (pak-
UAd, HaHGONEe YCTORUHBAA H MaN0 H3MEHAIOMIASCA O KOJHIECTBY
B pasHHX copraX. Ilo cpapxennio ¢ ¢ppaKknEOHHHM COCTAaBOM GeJ-
KOB APYTHX SJA4KOBHX KYJLTYP NPOCO OTANdaeTcs HauGojiee BHCO-
KHM cOIepXKaHHeM NpOJAMHHOB H HaﬂMeHbLﬂHM—«l‘JIDGleHHOB

27. ®paxauorssii cocras Genkos sepsa npoca, % asota gpakumi
o ofuero asora

Cpenmes l Cpenaes
Hammenonaue | KomeGamus | cosepme- | Haumemosawme | KoneSamss | cogepma-
g e e
AnbOYMURE 11,86  TTponamen 50,71...61,46 55,12
Ta06yARHK 7,41  Hemsniesenand

Imorenmaw  9.53...17,34 1334  ocratok 9,54...13,17 11,52
87




image89.png
28, AMNBOKHCAOTHHA COCTAB CYMMAPHWX OeAKOR 3epHA Nposa, % e
oT ofimere coaepkannd Geasa

ce

Cpesmee
cogepma- Haumenoragge
e

Hamuenosanme | KoneSamea KoneSagus | coxepxa-
Anannn 9 0 Jnzus 1,62...2,86 2,17
AprEEREK 3 4 MernomRH 1,2...2,39 1,91
Acnaparanopas Hpoanu 3,87...6,89 5,25
Ruéaota 8,15...3,64 3,66 Cepmu 5,28...7,20 6,31
Bannr 5,64...6,49 6,04 Tpeonun 3,18...4,82 3,96
Trcrunnn 2,32...3,70 2,85 Tuposur 2,33...3,76 3,23
Tomen 1,26...3,15 2,42 Tpunvodan 1,46...1,8] 1,54
Caoramenosas Qenmnananmn  4,92...6,53 5,57
KHCAOT 18,38...19,72 18,90 IJucrHE+uucTe-

Jlefngn + B30- HH 1,06...2,09 1,50
Aefiumr 14,45...15,65 15,16

AMHHOKHCJOTHEIR COCTAB CYMMAapHHX GJIKOB, BbifeNeHHLIX 3TH-
JIEHXJIOPTHAPHHOM H cocTaBuBUINX 95,5% oOT BCeX a30THCTHX Be-
IIECTB 3epHa npoca, NokasaH B Tabuune 28, OcobeHHOCT: aMHUHO-
KHCJIOTHOTO COCTaBa 3epHAa MpOCa [0 CPABHEHHUIO ¢ APYTHMH 3JaKO-
BEIMH — NIOBHIICHHOE COJIePXKaHHE 4JAHHHA H Oolee HH3Koe
CONlepXKaHHe aCMaparnHOBON KHCIOTH. ADrHHHHA —cofiepXuTes
MeHbIlle, 4eM B 0e/KaX 3epHa SUMEHS M OBCa, JH3HHA — MeHbIUe,
dem B GesKax 3¢pHa OBCA H PXKH. ASOTHCTEIE BEINECTBA B OTAENb-
HHIX TacTAX 3epHa MPOCA PacHpelesieHH HeOAHHAKOBO. 3apofsili
OT/IHIaeTcs NOBWIUCHHOH KOHIeHTpauueli Geaka — 25%, B TomM wmc-
ne 7% BosopacTBopuMoro. B LUBETKOBHX OBOJOYKZX —CONEPKHTCA
6enxa 39...5,1%, B Tom uHcse BojopactBopuMoro 0,44 ...0,66%.

§ 23. Benku 3epua rpeunxu

B sepne rpewnxu cojzepxurca Genka 8...16% (B cpenneM
11,1%). Io gacTsm 3epka IPeyHxH GelOK pacmpefesieTcs Tak
(%): sapo ¢ sapomsunem 13,5...15,0; sapoxsm 40,0...49,5; mio-
noBas oGoiouka 3,0...5,0. A30T HeGeJKOBHX a30THCTHX BeLIECTB
coctapiser B cpelHeM 6% or ofllero KoJXHUecTBa asoTa 3epHa
rpeunxs (3,9...16,8%). Opaxku#OHHHI COCTAB 3epHa I'PEUHXH NpPeA-
cTaBjed B Tabaume 29. [lna sepHa rpeuMXH XapaKTepHO MOYTH

29. Konmuecrso a30ta Ge/KOBHX (paKumil sepHa IPevHXH,
% oT o6miero asoTa CyXHX CEMAR

Obuptt | Amsy- | rmody- | Tpoas- | Tmere- | Beero

Fpeunza ot | s | | ems | mms | mesasigo
Ianaonnnas 22 27 46 L1 123 19
Terpanaouxras’ 2,3 23,3 45,0 1,2 10,5 82,3

&
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30. AmnioRncavrieh coctas Bedios sepia rpene
< (% or ofmero coxepxans Seaxa)

’ Cpepuce a ) Cpemee
Hanmewonsnze | Koneamna | comepwa- | Hamuemosammé | KomeSammg | conepia-
e e
JHusmn Anannn 5,26
Tuctainm Hucrim 2,23
Apruran Basmu 4,77
AcnaparuHopas MeruoHuR 1,49
RHeA0Ta Visonekuun 4,67
TpeorEn Jlefitun 6,26
Cepun TrposHH 2,66
TmoTamuuoBas DeHuAINARRH 4,13
Kucaota Tpunrodan 2,16
Tpoxmr CyMMa mesame-
Toanur HAMHX  aMBHO-
' KHCAOT 32,1...41,2 34,8

TIOJ/THO® OTCYTCTBHE MPOJaMHHOBHX GelKOB, NpeobiafaHHe Haj Bee-
MH (PaKUUAMH NMOGYAMHOB H COAepXKaHHE SHAUHTEJBHOTO KOJH-
yecTBa BOAOPACTBOPHMEX GesikoB. Bo (pakumoxHOM cocraBe Ges-
KOB JBMIOKLHOTO ¥ TeTPAal/IOHAHOTO 3ePHA TPEUHXH CYIIECTBeHHHX
pasanyuii Her. AMHHOKHCIOTHBIA cOCTaB GeJKOB 3epHa Trpeusxd
npeficTaBien B Tabanne 30.

3epHO TPEUHXH OTIHUAETCH BBICOKHM COAepKaHHEM He3aMeHH-
MBIX aMHHOKHCAOT. ITo ofHOK #3 BaHEHIHX He3aMEHAMEIX aMHHO-
KHCJIOT — JIM3HHY — 3€PHO TPEYNXH TPEBOCXOANT 3ePHO  Hpoca,
NIEHHANE, PXH, PHCAa H NpHGIHKaeTcs K coeBhM GoGam. ITo comep-
JKAHHIO TPeOHHHA 3€pHO I'DeUNXH NPEeBOCXOAHT 3epHO Npoca, Mile-
HHUB H PXH, 4 1O COAEDPKAHHI0 BaJHHA YCTyNaer /HIIL DHCY.
3epHO TPEUHXH COMePHKHT GOMBIIMHCTBO HE3aMEHHMBIX AMHHOKHC-
JIOT B MEHDBIIEM KOJIHUECTBE, YeM BHICOKONEHHHE MHIUIEBbe NPOXYK-
THl ¥HBOTHOTO NPOHCXOXAeHHs (sifila, MOKOKO, ropaanHa). OnHaKO
10 COAePKAHHIO BAJHHA 3EPHO FPEYHXH MOMT OHTH NPHPABHEHO
K MONOKY, M0 JNeHUHHYy — ¥ TOBsAHHe, (eHHJIATaHHHY — K MOJOKY
u rossuuue. [1o cofepKanuio TPUITOhAHA 3¢PHO I'PEUHXH HE yCTY-
naeT NPOAYKTAM KHBOTHOTO TIPOACKOKACHH.

Beaku 3epHa IPEYHXH XOPOIO c6aNaHCHPORAHH [0 COAEPKAHHIO
He3aMeHAMHX aMHHOKHCJIOT. HICKJIOUeHHe COCTABJAIOT H30MeAMHH
# 0COGEHHO cepocofepiKallie aMUHOKHC/IOTE, KOTOPEIX HEAOCTATOU-
HO B GeIKax 3epHa CPETHXH.

§ 24. benku 3epHa puca

3epHO PHCA B NBETKOBHX 0B6OJNOUKAaX cofepxur Geaka or 54
o 10,4% (B cpenneM 7,2%). Copepxanne Geska B 3epHe oTevecT-
BeHHRIX COPTOB pHCa Ges LBeTKOBLHIX OGOJqueK, O AaHHBIM PasHHIX
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31. Pacnpeaeactiie a30TCOAEPMKAMUX BEWIECTB NO 3ePHOBKE PHCA

Asor, ur ma 1 T cyxoro pemectss

Haumenouerne
obnznt I GenkoBR HeSeakomml
Kpaxmamicras wacts 1,7 10,4 1,1
Myuxa* 175 15,5 2,0
3apoamm 30,4 26,2 12

* Bech NPOXOX FePes CHTO ¢ OTBEPCTHAMH @ 1,5 MM,

32. Dpacnvonubi cocTar 0eakos SepHE PHCA ABYX CMEKHBIX JeT ypomas,
% ot oflero cOREPMAHHA GeaKa

noenne | A28 | T | i | e |
Mepeot 200
Kpacnonapexuii 424 10,57 8,14 4,64 52,80 23,81
Iy6oseruii 129 11,29 11,89 5,48 50,68 20,66
Bropo# 200
Kpacronapckuii 424 10,87 6,05 4,78 55,35 22,97
Hy6onexnst 129 9,66 8,40 23 52,77 25,0

aBTOPOB, KoaeGaerca or 8,8 no 13,6% (s cpeanem 11,1%). Han-
GoJIblllee KOTMUECTBO GEKOBHIX BEILECTB COCPEAOTOYEHO B 3aPOAH-
e H B HAPYXKHEIX CAOSX 3€PHOBKH. B KpaxMasiucTo#f wacTH SHAO-
cnepMa HX 3HaUHTENBbHO MEHbIIe.

Asorcosepxalllie BelleCTBa MO SePHOBKe pachpefelNeHhl Hepas-
roMepHo (raba. 31).

B Genkax sepha prca npeobaanaer CAIOTENHH, Ha3kbBAEMBIR
opuseHnHoM (T26i. 32). ColepXaHHe OPH3CHHH& — OCHOBHOH Gen-
KOBO# (PAKIHE, NOKAJIH30BAaHHOW B 3ePHOBKe, 3aBHCHT OT CODTa.
Ha ero foa110 #3 0611ero cojepaHHs GeNKOB NMPHXOJMTCA B 3ePHE
copra Jdy6osckai 129—82,2%, Kpacmopapckuit 424 — 74,3 u Ky-
Ganb 3 —67,5%. KosMMYeCTBO CHHPTOPACTBOPHMEIX GENKOB (mpo-
JIAMHHOB) HE3HAUHTEJDBHO.

Pacnpenenetue 6enkoB o (pakuusM B Pa3HBX FacTAX 3epHA
HEONIMHAKOBO. 10 CpaBHERHWIO ¢ JAHHEIMH N0 3ePHY B LEJOM B ne-
pH(EPRAHBIX YaCTAX COCPEAOTOUEHO NOBHIIEHHOE KOJNHYECTBO IV10-
6ynEHOB W aAb6YMEHOB. B oCTalbHOM wacTH 3epHa pHca mpeobia-
[AI07 TJIaBHHM O6Da30OM OPW3CHHMH. AMHHOKHCIOTHHI cOCTaB
3epHa puca npuBeied B TaGinue 33.

AMHHOXHCIOTHBIM COCTaB 3epHa pHCA HEOXHHAKOB, YTO OTpaXa-
€T €ro COPTORHE OCOBEHHOCTH B YCJOBHS BBIPAUIHBAHHHA,

B cocrgee GeskoB 3epHa pHCa COAEPHATCH BCE He3aMEeHEMble
AMHHOKHCHOTHL. IlepBas JHMHTHDYOLIas KHCJIOTA — JH3HH, BTO-
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83. CyMMapHRfi ZMHHOKHCIOTHHE COCTAR SepHa pHCA
{rio RaRHEM pasHHX aBTOPOB), % OT ofilero CopepRALKA Genka

Hanenosanne Aogzosnt | JySopewud | HySomcenl | ey,
Jinzan 3,74 3.44 2,03 1,83
[ 2,30 203 338 1,20
Apraum ggg IZ;? 9,62 7,9
Acnapararosan kncaora . .

Actzp a5 L) 15,71 15,92
Fmorammosan kncaoTa 17,80 22,50

Tpeonmt 3,77 416 ]f 12,85 12,41
Tpoans 5,07 =z 5,25 2,33
Faanyat 4% 5,85 5,93 5.92
Anamnn 530 5,84 374 I
Baamm 6,50 3,83 513 4,96
Mernouna 2,08 1,9 1,06 0,70
Tefps 8,52 8.81 10,77 12,00
Tuposmu 3 524 3,95 347
Dennananna 5,09 7,79 1,00 7,00
Tpumtodar 1, 1,29 Z

Lacrea z 1,42 1,68 2,44

pas — Tpeonus. CojlepXKanue He3aMEHHMBIX AMHHOKECIOT pasin-
yaeTcs N0 30HAM NPOM3BOACTBA PHCA.

IOxuas Tpynma cOpPTOB OTJIHUZETCS BBHICOKHM COAEPHaHHEM
TpunTodana B Geare (1,4120,03%), B APYrux OTEYECTBEHHBIX COP-
tax ero Menbme (1,18%£0,04%). Coxepxanne ausuna B Genxe
3epHa pHca konebaercs or 1,83 mo 4,83%. Bucokoe copepikanne
JIH3MHA XAPAKTEPHO JJIs COPTOR 3aKABKA3CKOH H AalbHEBOCTOYHOR
TPYNN, HH3KOe — A5 CEJeKIMOHHEIX COPTOB eBpomefickoll uacTH
CCCP. OcHoBHO/ 6el0K PECOBOrO SHIOCHEPMA — OPH3EHHH I'eTepo-
reen. Ananus, nposeennbii Bo BHUM pacrenneroacTBa MeTomoM
3nekTpodopesa B HOJNHAKPHAAMHIHOM reje, MOKa3asd, YTO OH CO-
CTOHT u3 5...8 KoMmmoHenTOB. OPH3EHHH OTJIHUAETCS BBICOKHM CO-
JepXKaHHeM NHKapPGOHOBEHIX aMHHOKHMCNOT — LATaMBROBOM (17.4...
23,5%) u acnaparuHosoft (9,2...13,6%). Comepxanune Tpunropana
(1,3...2,1%), Mersonuna (0,7...2,1%) u mucrenna (cieam) y Hero
HH3KOe,

AMHHOKHCIOTHBI cocTaB Oe/KOB 3epHa puca GIH30K GedkaM
3epHa rpeuuxi. BmecTe ¢ TeM N0 COCTABY aMBHOKHCIOT OHH BHIOA-
HO OT/THYAKTCH OT 3€pHa NMIICHHIM (HE3AMEHHMHE aMHHOKHCHOTH
B GesKax 3epHa pHCA YAaCTO COfepxKaTess B GO/BINEM KOJHUECTBE,
yeM B GeJKax 3epHa NIUEHHIH).

Benku B 3HzOCHepMe 3epHA PHCA KOHLEHTPHPYIOTCS B CHELRANb-
HEIX BMECTH/IBWIAX. B afefipoHOBOM cJloe OHH JIOKAJH3YIOTCA B
aneHpOROBEIX 3epHaX. B KpaxMasHCTOH 4acTH 3HIOCIepMa OOHa-
pyXeHo zBa THra 6eNKOBHIX TeJ — IHTOMI23MATHYECKHE H BaKyo-
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JAAPHHE.

HgronnasMaTuyeckne

‘GesikoBHe Tena -(LIBT) umeior

OKpyrayio GopMy H OFpaHH4eHH ABORHOM JHTONPOTEHHOBOH MeM-
6panoft. Oun 062afaloT XapakTepHOM KOHHEHTDPHYECKOE cJGHCTO-
CThIO, 06pa3yeMON uepefioBaHHEM S5JCKTPOHHO-IJIOTHHX K  SJEK-
TPOHHO-NPO3pPauHEX yuacTkoB. Pasmepu LBT xomebmores or 1
20 5 MEM. Bakyouaspuue Geakospte Tena (BBT) mupencrasisior

co60of yaABTPaCTPYKTYDE HeompenenenHoft QOpMH,

Maccolt aMopdHOro Besxa.

3anoJHEHHBIE

§ 25. Benku ceman 6oGoBhIX KynbTYp

Cozepxanne 6ejros B cemeHaX GoGOBHIX, MO AaKHBIM pasiuu-
HEIX 4BTODOB, H3MEHSETCs B Npejefax, NOKA3aHHHWX B Tabauue 34.
OTHOCHTENbHOE COJlepXcanKe GeNKOB 3aBHCHT OT DA3MEPOB CEMSH
GoGopwx KyaeTyp (Taba. 35).

34. Concpmanne GeaKoB B ceMenax 600oBmXx, %

Cpenmee Cpeniee
Hasuenosanse | KoneGammn | copepisa- | Haumeropanxe | Koaebanan | CoRepme-
e e
Topox 20,4...35,7 27,8 Kopmosste So6ur 26,4...31,2 29,2
Qacons 17,0 ..82,1 24,3 Yura 23,1...34,7 28,7
UYegesnua 21,3.. 36,0 30,4 Hyr 18,5...20,7 4,5
Cosn 27,0...50,0 39,0 Buka Apopas  22,3...87,8 33,7
35. Comepmanie GeIKOB B ceMeHaX (OGOBHIX PASHMX pPasMepos,
% CyXoro BemecTBa
Kpynztie Cpegune
Macca 1000 aeper, © Gonxa, % Macca 1000 sepen, T
Hanmesosanne
cpegmee cpegnee cpenmee
koneGsmmn | conepma-] xoxeamms | comepxia-| KomeSakus | conepxa-
‘e e Be
Topox 187 23,6...32,7 28,2 119...149 138
Yeuesuna 70 27,6 26,3 52...56 54
®acons 265 ..80,2 28,7 180...221 190
Tpodosmenue
Cpenaze Mearue
Geaxn, % Macea 1000 sepew, 1 Geax, %
Hanxexosanue
cpepsee cpennee cpegree
xoneGamua | conepmar| KoneSamms | comepwa-( KomeCammx | comepma-
‘e e ‘npe
Topox 21,7...30,3 26,0  68...116 91  26,4...32,2 284
Yeuesuua 27,0...31,2 29,1 30...43 3% 27,3...38,0 32,0
Dacons 20,0...27,3 23,6 95...140 us 21,3...28,8 25,0
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26. Cogepxamme GeAROB MO WACTAM ceMeni, % CyXore pemecTsa

Conepmanie Geixop B OTASHBFMX GACTAX CeMeHE

Contepmante
Hanuenosarue 6enRoB B Mer cemenmnse ’
20M cenenn freaamnd ‘pocrka cemnnon®
Topox 92,15...33,39 3,21...3,48 41,16..
dacons 21,36...28.24 10,37.. 11,54 34,92 . 356
Yeyenuna 25,27...31,07 9,09...10,44 37,45...38,49 28,32.
Cpennee comepxa-
HHe:
Topaxa 100,0 12,0 156,0 108,0
facosm 100,0 44,0 142,0 109,0
UeUeBRIN 100,0 35,0 135,0 116,0

Conepxanne Gedka B MeJKHX ceMeHax (%) IO CPaBHEHHIO co
CPeAHHMH O6bIUHO Goablre. JTo He Beeraa HabaloflaeTcss B KPYNHHX
ceMeHaX. OTHOCHTENbHOE KOJNHYECTBO GJKOB B KPYNHHX CeMeHax
Moxer GHTh Go/bllle HJIH MeHblIe, ueM B CPelHHX H MeJKnx. He-
OIMHAKOBOE COMIepIKaHKe GeJKOoB B PasAHYHEIX (PAKUMAX MO Kpym-
HOCTH OIpeMieNIfAeTcss CTeNeHbI0 PAsBHTHA (3PEJOCTH CeMSH KO Bpe-
venn y6opku), a Takxe 0COGEHHOCTSMH COPTA H YCJIOBHAMH BHpA-
musanusi. Cojepxanne GeJKOB B OTIeMbHHX HACTAX CEMeHH TaKKe
HeonnKakoso (Tabm 36).

HanGoabiras wacTk 6eJKOB COCPeIOTOUEHA B POCTKAX, HX CO-
JiepKaHHe B CeMeHHBX 0600UKAX OrPAHKEUEHO,

B ceMennbX 060/109Kax ropoxa [0 CPABHEHHIO € APYTHMH KyJlb-
TYPaMH COJCPXKHTCA HaUMEHbINas fAoJsa Genkop. Copepxanne Ges-
KOB B €r0 POCTKaX WO CPABHEHHIO ¢ (acosbio H ueuenHUel Goapime.
YegeBula OTJHUAETCH GOJee BEICOKHM, YeM TOPOX M (acoab, comep-
KaHHeM OelKOB B ceMsinofAX. JJs ceMsH (acomu XapakTepHo Mo
CPaBHEHHIO € CeMeHaMH APYrux GoGoBHX HauGonbllee COCPRAOTO-
4enne GeJIKOB B CeMeHHHIX 060JOuKax. Pacupenesenne Geakos mo
¢paxuuaM nokasano s raGiune 37.

TlporamunoBasi ¢pakins B Oesqkax ceMsaH GOGOBEHIX OTCYTCTBY-
er. OcnoBHas ¢paxuns — rnoGyaurn. HanmeHbuiee KonguecTBO
TIPHXOLHMTCA HA ROMIO TMIOTENHHOB. ANbGYMHHOB HeMHOTO GoJblile,
ueM rAloTeanHoB. B ceMeHax GoGOBHX HaliieHH OTHEJLHEIE, XapaK-
TepHBIe /15 TOH HJIH APYro# KyJAbTypH GelKH — B ceMeHax ropoxa
BOZOPACTBOPHMELH JIEryMeNHH H ABa rA0GyTHHa (NeryMHH H BHIH-
JuH), B ceMeHax daconu — rno6ynnH (GaseoNuH, B ceMeHaX CON —
raA0GyJIHE TIHUHHHH,

YVIbTpameHTPUYTHPOBAHHEe B WIHPOKHX rpanumax pH (2.2...
9,0) ¥ HOHAWX CHJI NOKASaJo, 4TO IVIOGYIHH COM TMIHLIHMHHH COCTOHT
3 psiaa Qpaknui, cHocOBHHX K 06paTHMOfA ACCOLHALHH — AHCCO-
uHanud. B pesyaprate msMeHseTcs PEAKIMOHHAS CNOCOGHOCTb 3TOFO
3anacHoro GeJIKa H COOTBETCTBEHHO €T0 yYacTHe B o6MeHe BelleCTB
B NPOpPACTAIONIEM H CO3PEBAIONIEM 3epHe.
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37. Cpeames pacrnperekenne Geaxos 1 /BoGoBue PACTEHEA HMEIET
ceMan Gndonux no ¢paunam, % Ha KopHeBoft cHCTEMe Kay-

GeHbKH, COmepXKANIHE 430T-
Hamieso- | AmSy- | Tmody- | Trere  dukcHpylolne GaKTepHH, 060-
ramampunue nousy a30TOM.
Buonorngecknit asor, Qukch-
oo 26 ®7 48 pyemuit GoGosbMu pacrenns-
Bura 1001 - 8.6 6.3 MH H3 BO3AyXa, G1aroTBOPHO
Mage 8,3 88,4 3.3 Aeiflc‘mye'r He TOJBKO Ha mo-
Hyr 12.2 79,8 7,9 BHIIeHHE YpOXas, HO H Ha

xauecTBo 3epHa. Conepanue
ChIpOro 6elka B 3epHe O3RMON ¥ HPOBOH IMIICHHIN, BHPAMMBAE-
MEIX mocie 6060BHX, KoneGaerca B npefenax 9,7...13,6%, a nocae
snakosux —9,2...11,8%. Conepxanue KNAKOBHHN B 3epHe O3H-
MOJi MINCHHIH, BHpAllHBAEMON NOC]Ae KJACBepa H JIOUEPHH, [pH
BeCeNHell MOAKOPMKE MHHEPasbHHM a30TOM MDEBHCHJO YCTaHOB-
JIEHHBIH CTaBRapT A5 cHIbHOK murennus (28%), a mo Koctpe — He
ROCTHTAsIO ee.

B Geskax cemsan 60GOBHIX COAEDPKATCH XOPOIIO H3YUEHHHE GeJt-
KM — HH'HOHTOPE! TMPOTEONBTHUECKEX ¢epMentoB. Cpean pacTH-
TeNbHEIX OOBEKTOB 110 CONEPXMAHHIO HHTHGHTODOR NMPOTeas ceMeHa
G60GOBBIX CTOAT Ha TepBoM MecTe. OcofeHHO BHIAEASIOTCS GOOHl COH
u ¢aconn oOGBIKHOBeHHOH. Y COH HAEHTHOHUHPOBAHH ABA HHTHOH-
TOpa TPRNCHHA (NPOTeOJHTHUECKHH (hepMeHT, CHHTESHPYeMEIi KJeT-
KaMH NOJXenyfOouHON XKeNeshl), CBA3HBAIONIAE IKCTHH H METHOHHH,
4 TaK¥e BINAIOUIME Ha €ro TepMOCTaGHABHOCT, KHCAOTOYCTOHUH-
BOCTH H NPOTEOJBTHYECKYI) aKTHBHOCTD.

B ceMenax BHKH COXEPHHTCH aMHHOKHCAOTA B-UHAHO-L-amasuH
H ee Y-TJIOTAMHHOBHIA NENTHJ, BH3LIBAIOUINE HaDYIUCHES B CKeJeTe
H COCYXHCTOH cHCTeMe uyesoBeka, HecMOTPH Ha KOJHYECTBEHHEIE
PacXOXJeHHs, AaMHEOKHCAOTHEE cocTap ceMaH Go6oBHX (1261, 38)
HMEeT MHOPO OGILIEro, acmapariHoBas H OCOGEHHO IMIOTaAMHEHOBas
KHCJIOTHI, COepMaTcsi B HaHGOMBUIEM KOJNHYecTBE, B HAHMEHb-
LueM -— OHCTRH, METHOHHH ¥ Tpunrodan. Beskn cemsan GoBoshix
GenHb! CepoCOZEPKAIIMMH aMHHOKHC/IOTAMH. MHOTHe HesaMeHHMble
AMHHOKHCIOTE COAEPAATCH B SHAUNTENBHEIX KOMHYECTBAX.

Tlo KONHYeCTBY HE3aMEHHMBX aMHHOKHCAOT TPYAHO OTAATh
‘IpennouTeHne Kakof-1u6o onmpefelenHon ¢paxmmn Gexkos. Tax,
IO CPefEHM JAHHHM, FA00ydHHOBas (PAKIHA TOPOXa COACPKHT
3,15% uamsnHa n 3,4% wH3oaefinuHa. B anpOyMHHaX 3TH aMHHOKHC-
JOTH COOTBETCTBEHHO cOCTaBAsNE Toabko 1,9 u 1,6% u B rmorenn-
gax — 1,0 # 1,1%. BMecre ¢ TeM cojepXkaHHe TpeoHHHA B aapby-
MHHOBOH ¢pakuuu (3,6%) B ABa pasa HPEBHINACT €0 KOJHYECTRO
8 rao6yaunax (1,8%)

Jlns monnoro ycBoerus Genka GOGOBEIX KyJbTYp JKHBWM Opra-
HE3MOM Heo6XO[EMa HX NpensapHTenbHas o6paboTka. Cripoe 3epHO
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