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Annotatsiya. Mazkur maqolada anorning tuyatish, qayin navlarining  tarkibidagi
makro-mikroelementlarni aniqlab, ularni taqqoslash,

ga, kislota

tayyorlangan oziq- -

- ,

-

-
Annotation. This article presents the research results of identifying the macro-microelements

in the fruit peel of angle red, purple heart pomegranate varieties, comparison them. The Qayin and
Tuyatish varieties of pomegranate have the best taste and nutrients, low acid content, the peel is rich
in macro and microelements, and if the food supplement prepared based on them is consumed, the
amount of macro-microelements is will be partially reimbursed.

 tuyatish anor navi, qayin anor navi.

Key words. Pomegranate, fruit peel, tuyatish pomegranate, qayin pomegranate.

Kirish. Anor (Punica granatum L.) hozirgi kungacha mashhur bo'lgan, insonlar tomonidan
sevib iste'mol qilinadigan shifobaxsh mavalardan biridir[1].

2]. Dunyoning
hududlari - Yaqin Sharq, Hindiston, Markaziy Osiyo, Shimoliy Afrika va

janubiy Yevropa [3]. Anor tarixi janubi-g'arbiy Osiyo, Misr, Erondan va shular qatori issiq
[4;5].

Tuyatish, Achchiqdona, Qizil anor va boshqa navlari yetishtirilib, ularni eksport qilinib
kelinmoqda[1].

Adabiy tahlil. Anor ( Punica granatum L.)
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0,9 % gacha bo'lsa shirin, 0,9-1,8 % gacha yarimshirin, 1,8 % dan ortiq bo'lsa, achchiq ta'm bo'ladi[1].
Tuyatish va Qayin navlarining mevalari tarkibida kislota miqdori 0.9% kam bolganligi, uglevodlar,
aminokislotalar, oqsil va boshqa moddalarga boy

 kimyoviy tarkibida uglevodlar, aminokislotalar,

aniqlandi. Mikroelementlar barcha hayotiy jarayonlarni boshqarib boruvchi biologik faol
moddalarning bevosita tarkibiga kiradi. Shuning uchun ham ularning taqchilligi yoki meyoridan

buzili
almashinuvi, ajralish, tashqi moddalar sintezi va boshqalar) izdan chiqishiga, turli-tuman

uchraydigan kimyoviy elementlarning yana bir xususiyati shundaki, ular tufayli tirik organizm, uning

nerv hujayralari, yurak, oshqozon-ichak tizimi va muskullar biotoklari tegishli elementlarning

Kaltsiy (Ca). Kundalik ehtiyoj - 800-1500 mg. Tanada kaltsiyning roli shundaki, u stressga
qarshi, anti-allergik, antioksidant ta'siriga ega. Tishlar, suyaklar normal tuzilishini ta'minlaydi;
Normal yurak ritm; asab tizimining faoliyatini yaxshilaydi; temirning so'rilishiga hissa qo'shadi;
Kaltsiy manbai quruq qaymoq, sut va pishloq, va loviyadir.

Kaliy (K). Kundalik ehtiyoj 3000- 5000 mg.Kaliy makroelementlar hujayra devorlarining
normal ishlashini saqlab turadi. Kaliy yurak-qon tomir tizimining normal ishlashi uchun juda
muhimdir, yurakning ritmini tartibga soladi, tushkunlik xavfi va charchoq, asabiylashishning ba'zi
shakllari, jismoniy va hissiy yuklarda kaliy yetishmovchiligi qayd etiladi. Kaliyning sezilarli
yo'qotishlari qachon sodir bo'ladi shakar diabeti, diareya paytida dorilar gipertenziyasini davolashda
foydalanilganda. Kaliy mahsulotlari orasida sezilarli miqdorda sut, go'sht, baliq, tovuq ko'kragida
mavjud. Sabzavotlar orasida - avakado, o'rik, banan, pomidor sharbati, sitrus va kungaboqar urug'lari,
bodom va boshqa yong'oqlar kiradi.

Mikroelementlar turli metabolitik jarayonlarda faol ishtirok etadi. Bir mikroelementning k
b  boshqasining kamayishiga olib kelishi mumkin. Ularning yetishmasligi organizmning
rivojiga salbiy  k

Mikroelementlar organizmga asosan suv va  ovqati bilan birga kiradi. Odamda
mikroelementlarning yetishmasligi birmuncha kam chraydi. Temir va yodning yetishmasligi bundan
mustasno, organizmda temirning yetishmasligi natijasida yuzaga keladigan anemiya shaklida
namoyon bo'lsa, yod yetishmasligi hududlarni
uchraydi va buqoq kasalligini keltirib chiqaradi[8]. Organizmdagi elementlarning taqchillik

-
bilan tanam

elementlarni yetarli miqdorda qabul qilamiz[9;10].
Temir odam tanasidagi barcha hayotiy jarayonlarning meyorida borishi uchun alohida

ahamiyat kasb etadi.Tanamizdagi temirning 57% qondagi, qizil qon tanachalaridagi gemoglobin

metallofermentlar tarkibida, qolgan 20 %i esa jigar, taloq, buyraklar va ilikda zahira holda
turadi[11;12]. Gemoglobin qizil qon tanachalarining (eritrotsitlarning) asosini tashkil qiladi. Bitta

n temir atomi
-90
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-ovqat
mahsulotlari bilan temir doimiy suratda qabul qilib turilishi shart[10]. Temir peroksidaza,
sitoxromoksidaza, katalaza kabi bir nechta oksidlovchi fermentlar tarkibiga kirib,oksidlanish
jarayonlarida faol qatnashadi. U hujayra sitoplazmasi va yadrosining bevosita tarkibiga kiradi[9;10].

birikmalar xam juda zarur. Ulardan eng muhimi nafas olish pigmenti  gemoglobindir. Organizmda

Temir katta yoshli odam tanasidagi miqdori 4-5 grammga teng[13].
Mis amda gemoglobin hosil

qilishda ishtirok etadi. U organizmga kirgan anorganik
aylantiradi, uning k  yetilishiga yordam beradi. Mis, bundan

almashinuvi jarayonida bevosita ishtirok etadi[14]. Mis temirdan keyin qon hosil b
qatnashuvchi biomikroelement hisoblanadi. Oziq moddalar bilan organizmga kirgan temirning

 retikulotsitlarning eritrotsitlargacha pishib yetilishida misning ahamiyati juda katta.
Uning sutkalik meyori 2 mg [15]. Mis yetishmaslik holati k  uchraydi, bu holat
kamqonlikka va qon tarkibida eritrotsitlar hamda gemoglobinning kamayib ketishiga olib
keladi[8;16;17].

Rux odam organizmida karbonangidraza (yoki karbonat angidraza) fermenti tarkibiga kiradi.
Bu ferment organizmda karbonat kislotani karbonat angidrid gazi va suvga parchalaydi, u organizm
hayoti uchun zarur fermentlardan biridir[11;18]

lizin va metionin hamda aminokislotalar sintezini kuchaytiradi. Shu bilan bir qatorda rux ichki

tutadi[9;10;13;19].
Tajriba qismi va natijalar muhokamasi.

tarkibidagi kalsiy, fosfor, magniy, temir, yod va boshqa elementlarni
aniqlash uchun  tekshirilayotgan namunadan 0,05- 0,5 ,
avtoklavning teflon idishchasiga quyildi, keyin ustidan tegishli miqdordagi konsentrlangan kislotalar

-3+)

azot kislotasidan belgigacha yetkazilib quyildi. Moddalarning aniqlanishi induktiv holatda

Yuqoridagi analizlarni bajarishda quyidagi joixozlardan foydalanildi NEXION-2000 mass-

Multielementli standart (MS uchun 29 elementli) standartlar-simobli, azot kislotasi, vodorod
peroksid, bidistillangan suv hamda argon (gaz tozaligi 99, 995%)dan foydalanildi.

mikroelementlari natijalari quyidagi 1-
1-jadval.

mikroelementlari
Makro va

mikroelementlari
Qayin
anor
navi

Tuyatish
Anor
navi

Makro va
mikroelementlari

Qayin
anor
nav

Tuyatish
anor
 navi

1 Li 7 (mg/L) 0.138 0.108 23 As 75(mg/L) 0.012 0.009
2 Be 9 (mg/L) 0.064 0.061 24 Se 82(mg/L) -0.054 -0.031
3 B 11(mg/L) 6.556 4.151 25 Rb 85(mg/L) 0.21 0.226
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4 Na 23(mg/L) 354.322 279.336 26 Sr 88(mg/L) 2.641 1.362
5 Mg 24(mg/L) 253.494 72.973 27 Zr 90(mg/L) 0.023 0.012
6 Al 27(mg/L) 26.090 14.578 28 Nb 93(mg/L) 0.001 0.000
7 Si 28(mg/L) 467.512 433.888 29 Mo 98(mg/L) 0.024 0.015
8 P 31(mg/L) 432.410 308.947 30 Ag 107(mg/L) 0.002 0.004
9 S 32(mg/L) 565.155 513.867 31 Cd 111(mg/L) 0.001 0.000
10 K 39(mg/L) 4576.83 3903.62 32 In 115(mg/L) 0.000 0.000
11 Ca 40(mg/L) 1918.14 1703.41 33 Sn 118(mg/L) 2.324 1.731
12 Ti 48(mg/L) 0.56 0.254 34 Sb 121(mg/L) 0.002 0.002
13 V 51(mg/L) 0.061 0.036 35 Cs 133(mg/L) 0.001 0.000
14 Cr 52(mg/L) 0.427 0.344 36 Ba 138(mg/L) 0.526 0.373
15 Mn 55(mg/L) 0.604 0.307 37 Ta 181(mg/L) 0.000 0.000
16 Fe 56(mg/L) 25.846 13.194 38 W 184(mg/L) 0.001 0.000
17 Co 59(mg/L) 0.018 0.011 39 Re 187(mg/L) 0.000 0.000
18 Ni 59(mg/L) 0.08 0.056 40 Hg 202(mg/L) -0.732 0.000
19 Cu 63(mg/L) 0.556 0.309 41 Tl 205(mg/L) 0.002 0.001
20 Zn 65(mg/L) 0.542 0.425 42 Pb 208(mg/L) 0.017 0.012
21 Ga 69(mg/L) 0.035 0.02 43  Bi 209(mg/L) 0.000 0.00
22 Ge 74(mg/L) 0.001 0.000 44 U238 (mg/L) 0.002 0.003

Tadqiqotlar natijasida olingan anor
-mikroelementlar borligi aniqlandi. Ularning tarkibidagi
> Ca > S > P > Si > Na > Mg > Li va boshqa elementlarga

 Sn > Al> Fe >Cu > Zn

makro va mikroelementlar Tuyatish navi tarkibidagi makro va mikroelementlaridan 1,1-1,5 barobar

Xulosa.

ekanligi, ular asosida tayyorlangan oziq- -

brikmalar: fermentlar, vitaminlar, gormonlar va boshqalar tarkibida asosan organizmda moddalar

-

-

-
0,9- -
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1 Li 7 (mg/L) 0.138 0.108 23 As 75(mg/L) 0.012 0.009
2 Be 9 (mg/L) 0.064 0.061 24 Se 82(mg/L) -0.054 -0.031
3 B 11(mg/L) 6.556 4.151 25 Rb 85(mg/L) 0.21 0.226
4 Na 23(mg/L) 354.322 279.336 26 Sr 88(mg/L) 2.641 1.362
5 Mg 24(mg/L) 253.494 72.973 27 Zr 90(mg/L) 0.023 0.012
6 Al 27(mg/L) 26.090 14.578 28 Nb 93(mg/L) 0.001 0.000
7 Si 28(mg/L) 467.512 433.888 29 Mo 98(mg/L) 0.024 0.015
8 P 31(mg/L) 432.410 308.947 30 Ag 107(mg/L) 0.002 0.004
9 S 32(mg/L) 565.155 513.867 31 Cd 111(mg/L) 0.001 0.000
10 K 39(mg/L) 4576.83 3903.62 32 In 115(mg/L) 0.000 0.000
11 Ca 40(mg/L) 1918.14 1703.41 33 Sn 118(mg/L) 2.324 1.731
12 Ti 48(mg/L) 0.56 0.254 34 Sb 121(mg/L) 0.002 0.002
13 V 51(mg/L) 0.061 0.036 35 Cs 133(mg/L) 0.001 0.000
14 Cr 52(mg/L) 0.427 0.344 36 Ba 138(mg/L) 0.526 0.373
15 Mn 55(mg/L) 0.604 0.307 37 Ta 181(mg/L) 0.000 0.000
16 Fe 56(mg/L) 25.846 13.194 38 W 184(mg/L) 0.001 0.000
17 Co 59(mg/L) 0.018 0.011 39 Re 187(mg/L) 0.000 0.000
18 Ni 59(mg/L) 0.08 0.056 40 Hg 202(mg/L) -0.732 0.000
19 Cu 63(mg/L) 0.556 0.309 41 Tl 205(mg/L) 0.002 0.001
20 Zn 65(mg/L) 0.542 0.425 42 Pb 208(mg/L) 0.017 0.012
21 Ga 69(mg/L) 0.035 0.02 43  Bi 209(mg/L) 0.000 0.00
22 Ge 74(mg/L) 0.001 0.000 44 U238 (mg/L) 0.002 0.003

-
K > Ca

> S > P > Si > Na > Mg > Li - Sn > Al> Fe >Cu > Zn
>Ba

-
1,1- -

-
-

Introduction. Pomegranate ( Punica granatum L.) is one of the popular medicinal fruits that
are loved by people. For its growth and productivity, regions with hot, slightly dry summers and cold
winters are need. The most growing regions of the world are the Near East, India, Central Asia, North
Africa and southern Europe. There are conclusions that the history of pomegranate originates from
South-West Asia, Egypt, Iran and other hot countries. In Uzbekistan, Qayin, Tuyatish, Achchiqdona,
Qizil anor and other varieties of pomegranate are grown and exported.

Literary analysis. Among the varieties of Pomegranate (Punica granatum L.) grown in
Uzbekistan, the Tuyatish and Qayin varieties are distinguished by their fruitfulness and sweetness.
Pomegranate has a sweet taste up to 0.9%, semi-sweet up to 0.9-1.8%, bitter after 1.8%. Due to the
low acid content of 0.9% of the fruits of Tuyatish and Qayin varieties, and rich in carbohydrates,
amino acids, protein and other substances, when studied as a research object, the chemical
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composition of their fruit peels contained carbohydrates, amino acids, fats, tannins, and it was found
that there are macro and micro elements along with other organic substances. Microelements are a
direct part of biologically active substances that control all life processes. Therefore, their deficiency
or excess leads to a violation of real chemical changes that do not take place without the participation
of enzymes or hormones. This condition leads to disruption of normal physiological processes (food
digestion, metabolism, excretion, synthesis of external substances, etc.) and various diseases. This
feature (uniqueness or specificity) of mineral substances greatly expands the range of their effects,
and the deficiency or excess of this or that element in the body causes not one characteristic disease,
but a series of diseases. Another feature of chemical elements found in the body is that a living
organism, all its organs, have the appropriate bioelectric activity, that is, biopotentials. For example,
the biocurrents of brain and nerve cells, heart, gastrointestinal system and muscles are formed from
the grouping of cations and anions of the corresponding elements, thereby ensuring the excitability
and conductivity in them and in the whole organism.

Calcium (Ca). Daily requirement - 800-1500 mg. The role of calcium in the body is that it
has anti-stress, anti-allergic, antioxidant effects. Provides normal structure of teeth and bones; normal
heart rhythm; improves the function of the nervous system; contributes to the absorption of iron;
sources of calcium are dry cream, milk and cheese, and beans.

Potassium (K). Daily requirement is 3000-5000 mg. Potassium macroelements maintain the
normal functioning of cell walls. Potassium is very important for the normal functioning of the
cardiovascular system, it regulates the rhythm of the heart, there is a risk of depression and fatigue,
some forms of nervousness, and a lack of potassium is noted during physical and emotional stress.
Significant losses of potassium occur when diabetes mellitus, when drugs are used to treat
hypertension, during diarrhea. Potassium products contain significant amounts of milk, meat, fish,
and chicken breast. Vegetables include - avocado, apricot, banana, tomato juice, citrus and sunflower
seeds, almonds and other nuts.

Microelements enter the body mainly with water and plant food. Lack of micronutrients in
humans is less common. Except for iron and iodine deficiency, which manifests itself in the form of
anemia caused by a lack of iron in the body, iodine deficiency occurs in regions where this element
is low in the soil and water and causes goitre. When there is a shortage of elements in the body, it is
easy to supply the cells and tissues of our body with micro and macro elements, respectively, by
consuming their natural sources, that is, fruits and vegetables. By consuming plant products "alive",
we receive all chemical elements in sufficient quantities.

Iron is of particular importance for the normal functioning of all vital processes in the human
body. 57% of the iron in our body is in the hemoglobin in the blood and red blood cells, 7% in the
form of myoglobin in the muscles, 16% in the metalloenzymes found in the tissues, and the remaining
20% in the liver, stored in the spleen, kidneys and marrow. Hemoglobin forms the basis of red blood
cells (erythrocytes). One erythrocyte contains 250 million hemoglobin molecules, each of which
contains 1 iron atom. It is known that erythrocytes are considered living cells, they are formed anew
in the marrow and after 30-90 days they die mainly in the spleen and at the same time they lose the
iron they contain. Therefore, for the formation of new erythrocytes, it is necessary to take iron with
food products on a regular basis [10]. It is included in several oxidizing enzymes such as iron
peroxidase, cytochrome oxidase, catalase and actively participates in oxidation processes. It is a direct
part of cell cytoplasm and nucleus[9;10]. In addition to the iron element itself, iron-containing organic
compounds are also very necessary for the normal function of human life. The most important of
them is the respiratory pigment - hemoglobin. In addition to hemoglobin, iron in the body is also
present in myoglobin, an oxygen-carrying protein in muscles. The amount of iron in the body of an
adult is 4-5 grams.

Copper participates in the formation of blood in the body, in particular, in the formation of
red blood cells and hemoglobin. It transforms the inorganic iron that enters the body into organically
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bound iron, helps its transfer to the bone marrow and the maturation of erythrocytes. Copper is also
a necessary component of oxidizing enzymes and directly participates in the process of gas exchange
in tissues. Copper is a biomicroelement that actively participates in blood formation after iron. Copper
is very important in the absorption of iron that enters the body with nutrients, and in the maturation
of reticulocytes into erythrocytes. Its daily limit is 2 mg. Copper deficiency is most common in young
children, causing anemia and a decrease in red blood cells and hemoglobin in the blood.

Zinc is part of the carbonic anhydrase enzyme in the human body. This enzyme decomposes
carbonic acid in the body into carbon dioxide gas and water, it is one of the necessary enzymes for
the life of the organism. Most of zinc is contained in erythrocytes. Zinc normalizes fat metabolism,
improves protein metabolism, enhances the synthesis of tryptophan, lysine and methionine. In
addition, zinc plays an important role in the functioning of the endocrine glands, the pituitary gland,
the pancreas, and the testes.

Experimantal section and discussion of the results.
To determine the content of calcium, phosphorus, magnesium, iron, iodine and other elements

in pomegranate peel, 0.05-0.5 g of the examined sample was weighed on an analytical scale and
poured into a teflon container of an autoclave, then an appropriate amount of concentrated acids was
poured over it ( nitric acid and hydrogen peroxide). The autoclave was closed and placed in a Berghof
programmable (MWS-3+) microwave digester. A program is assigned to the sample being tested.
After disintegration of the autoclaved substances, they were placed in 100 ml measuring flasks and
filled with 0.5% nitric acid up to the mark. Determination of substances was carried out in an
inductively coupled argon plasma emission spectrometer.

The following equipment was used for the above analysis: NEXION-2000 mass spectrometer,
microwave separators (Germany), Teflon autoclave, flasks of various sizes. Multi-element standard
(29 elements for MS) standards-mercury, nitric acid, hydrogen peroxide, bidistilled water and argon
(gas purity 99.995%) were used.

The results of macro and microelements in the fruit peels of Tuyatish and Qayin pomegranate
varieties are shown in Table 1 below.

Table 1. Macro and microelements in the fruit peels of Tuyatish and Qayin
Pomegranate varieties

Macro and
microelements

Qayin
pome-

granate

Tuyatish
pome-

granate

Macro and
microelements

Qayin
pome-

granate

Tuyatish
pome-

granate
1 Li 7 (mg/L) 0.138 0.108 23 As 75(mg/L) 0.012 0.009
2 Be 9 (mg/L) 0.064 0.061 24 Se 82(mg/L) -0.054 -0.031
3 B 11(mg/L) 6.556 4.151 25 Rb 85(mg/L) 0.21 0.226
4 Na 23(mg/L) 354.322 279.336 26 Sr 88(mg/L) 2.641 1.362
5 Mg 24(mg/L) 253.494 72.973 27 Zr 90(mg/L) 0.023 0.012
6 Al 27(mg/L) 26.090 14.578 28 Nb 93(mg/L) 0.001 0.000
7 Si 28(mg/L) 467.512 433.888 29 Mo 98(mg/L) 0.024 0.015
8 P 31(mg/L) 432.410 308.947 30 Ag 107(mg/L) 0.002 0.004
9 S 32(mg/L) 565.155 513.867 31 Cd 111(mg/L) 0.001 0.000
10 K 39(mg/L) 4576.83 3903.62 32 In 115(mg/L) 0.000 0.000
11 Ca 40(mg/L) 1918.14 1703.41 33 Sn 118(mg/L) 2.324 1.731
12 Ti 48(mg/L) 0.56 0.254 34 Sb 121(mg/L) 0.002 0.002
13 V 51(mg/L) 0.061 0.036 35 Cs 133(mg/L) 0.001 0.000
14 Cr 52(mg/L) 0.427 0.344 36 Ba 138(mg/L) 0.526 0.373
15 Mn 55(mg/L) 0.604 0.307 37 Ta 181(mg/L) 0.000 0.000
16 Fe 56(mg/L) 25.846 13.194 38 W 184(mg/L) 0.001 0.000
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17 Co 59(mg/L) 0.018 0.011 39 Re 187(mg/L) 0.000 0.000
18 Ni 59(mg/L) 0.08 0.056 40 Hg 202(mg/L) -0.732 0.000
19 Cu 63(mg/L) 0.556 0.309 41 Tl 205(mg/L) 0.002 0.001
20 Zn 65(mg/L) 0.542 0.425 42  Pb 208(mg/L) 0.017 0.012
21 Ga 69(mg/L) 0.035 0.02 43 Bi 209(mg/L) 0.000 0.00
22 Ge 74(mg/L) 0.001 0.000 44 U238 (mg/L) 0.002 0.003

When the fruit peel of Tuyatish and Qayin varieties of pomegranate obtained as a result of
research was studied, it was found that it contains more than 44 macro-microelements. The most
identified macro elements in their composition are K > Ca > S > P > Si > Na > Mg > Li and other
elements, while the micro elements include Sn > Al > Fe > Cu > Zn > Ba and others. Heavy metals
were found to be less than the specified standard. It was found that the macro and microelements in
the fruit peel of the Qayin variety of pomegranate are 1.1-1.5 times more than the macro and
microelements in the Tuyatish variety.

Conclusion. The Qayin and Tuyatish varieties of pomegranate have the best taste and
nutrients, low acid content, the peel is rich in macro and microelements, and if the food supplement
prepared based on them is consumed, the amount of macro-microelements is will be partially
reimbursed. Macro elements actively participate in biochemical processes and play an important role
in cell growth. Microelements in the composition of various biologically active substances: enzymes,
vitamins, hormones, etc. mainly have a positive effect on changes in the activity of metabolic
processes in the body.
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