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Annotatsiya. Mazkur maqolada anorning tuyatish, gayin navlarining meva po ‘sti tarkibidagi
makro-mikroelementlarni aniglab, ularni taqqoslash, o ‘rganish tadqiqot natijalari keltirilgan.
Anorning Qayin va Tuyatish navlari navlar ichida eng hush ta’mligi va oziq moddalarga, kislota
miqdorining kamligi, po’stlog’i tarkibida makro va mikroelementlarga boy ekanligi, ular asosida
tayyorlangan ozigq-ovqat qo’shilmasi iste’'mol gilinsa makro-mikroelementlarning o’rnini gisman
bo’lsada qoplanadi.

Annomayusn. B oannoii cmamve npedcmasieHvl pe3yibmamol UCCACO08AHUL NO BbIABNEHUIO
MAKpo- U MUKPOIJIEMEHMOB 8 KOJCYpe NI0008 COpmos epanam “mysamuws”’, “Kavun”’, ux cpasHeHue.
Copma epanama « Tyamuwy» u «Katiuny obraoarom camvimu 600pauumu 8KycosblMu Kaiecmeamu
cpedu copmoe u MEeHbULUM codepofcauue/w numameijlibHblX eeujecnie, KUucjiomol, bozamoti MAKpPO- U
MUKpOIIeMeHmamu, ynompe6ﬂeHue 6 nuwy nuu;eeoﬂ 0066167('1/{, npueomoeﬂefmoﬁ HA UX OCHoOee,
UacmudHo KOMnencupyem 3ameuieHue MaKkpo- U MUKpOIJIeMERMOE 68 KOodcype.

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.

Kalit so“zlar. Anor, anor mevasi po ‘sti, tuyatish anor navi, gayin anor navi.

Knrouesvie cnosa. [ panam, xodicypa niodoe epanama, annemummslii COpm epanamad, copm
bepe306020 epanama.

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

Kirish. Anor (Punica granatum L.) hozirgi kungacha mashhur bo'lgan, insonlar tomonidan
sevib iste'mol gilinadigan shifobaxsh mavalardan biridir[1]. Uning o’sib rivojlanishi va hosildorligi
yugqori bo’lishi uchun issiq, yozi biroz quruq va qishi sovuq bo'lgan mintaqalar kiradi[ 2]. Dunyoning
eng ko’p o’sib borayotgan hududlari - Yagin Sharqg, Hindiston, Markaziy Osiyo, Shimoliy Afrika va
janubiy Yevropa [3]. Anor tarixi janubi-g'arbiy Osiyo, Misr, Erondan va shular gatori issiq
o’lkalardan kelib chiqqan degan xulosalar mavjud[4;5]. O’zbekistonda ham anorning Qayin,
Tuyatish, Achchigdona, Qizil anor va boshga navlari yetishtirilib, ularni eksport qilinib
kelinmoqda[1].

Adabiy tahlil. Anor (Punica granatum L.)ning O’zbekistonda yetishtirilayotgan navlari
ichida Tuyatish va qayin navlari serhosil va hushta’mligi bilan ajralib turadi. Anor mevasi tarkibida
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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 migdori 0.9% kam bolganligi, uglevodlar,
aminokislotalar, ogsil va boshga moddalarga boy bo’lganligi sabab, tadqiqot obekti deb
o’rganilganda, ularning meva po’stloglarining kimyoviy tarkibida uglevodlar, aminokislotalar,
yog’lar, taninlar, va boshqa organik moddalar bilan bir gatorda makro va mikroelementlar borligi
aniglandi. Mikroelementlar barcha hayotiy jarayonlarni boshgarib boruvchi biologik faol
moddalarning bevosita tarkibiga kiradi. Shuning uchun ham ularning taqchilligi yoki meyoridan
ko‘pligi fermentlar yoki gormonlar ishtirokisiz o‘tmaydigan haqiqiy kimyoviy o‘zgarishlarning
buzilishiga olib keladi Bu holat esa meyoriy fiziologik jarayonlarning (ovqat hazm bo‘lishi, moddalar
almashinuvi, ajralish, tashgi moddalar sintezi va boshgalar) izdan chiqgishiga, turli-tuman
kasalliklarning paydo bo‘lishiga olib keladi. Ma’danli moddalarning ushbu xususiyati (0°ziga xosligi
yoki spetsifikligi) ularning ta’sir doirasini ancha kengaytirib va u yoki bu elementning tanada kamligi
yoki ko‘pligi bitta xarakterli kasallikni emas, balki bir qator xastaliklarni chaqiradi.Tanada
uchraydigan kimyoviy elementlarning yana bir xususiyati shundaki, ular tufayli tirik organizm, uning
barcha a’zolari tegishli bioelektrik faollikka, ya’ni biopotensiallarga ega bo‘ladi. Masalan, miya va
nerv hujayralari, yurak, oshgozon-ichak tizimi va muskullar biotoklari tegishli elementlarning
kationlari va anionlarining guruhlanishidan paydo bo‘lib, bu bilan ulardagi hamda bir butun
organizmdagi qo‘zg‘aluvchanlik, o‘tkazuvchanlik ta’minlab turiladi[6;7].

Kaltsiy (Ca). Kundalik ehtiyoj - 800-1500 mg. Tanada kaltsiyning roli shundaki, u stressga
garshi, 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 qurug gaymoq, sut va pishlog, va loviyadir.

Kaliy (K). Kundalik ehtiyoj 3000- 5000 mg.Kaliy makroelementlar hujayra devorlarining
normal ishlashini saglab 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 gayd etiladi. Kaliyning sezilarli
yo'qotishlari gachon sodir bo'ladi shakar diabeti, diareya paytida dorilar gipertenziyasini davolashda
foydalanilganda. Kaliy mahsulotlari orasida sezilarli migdorda sut, go'sht, balig, tovuqg ko'kragida
mavjud. Sabzavotlar orasida - avakado, o'rik, banan, pomidor sharbati, sitrus va kungabogar urug'lari,
bodom va boshga yong'oglar kiradi.

Mikroelementlar turli metabolitik jarayonlarda faol ishtirok etadi. Bir mikroelementning ko‘p
bo‘lishi, boshgasining kamayishiga olib kelishi mumkin. Ularning yetishmasligi organizmning
rivojiga salbiy ta’sir ko‘rsatadi.

Mikroelementlar organizmga asosan suv va o‘simlik ovqgati 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 hududlarning tuprog' va suvida shu element kam bo‘lgan joylarda
uchraydi va bugoq kasalligini Kkeltirib chigaradi[8]. Organizmdagi elementlarning taqchillik
sezilganida, ularni tabily manbalari, ya’ni meva-chevalar, sabzavot mahsulotlarini iste’mol qilish
bilan tanamizdagi hujayra va to‘qimalarni tegishli ravishda mikro va makroelementlar bilan
ta’minlash oson kechadi. O‘simlik mahsulotlarini «tirik» holda iste’mol qilish orqali barcha kimyoviy
elementlarni yetarli migdorda gabul gilamiz[9;10].

Temir odam tanasidagi barcha hayotiy jarayonlarning meyorida borishi uchun alohida
ahamiyat kasb etadi.Tanamizdagi temirning 57% qondagi, gizil gon tanachalaridagi gemoglobin
tarkibida, 7 % muskullarda mioglobin ko‘rinishida, 16 % to‘qimalarda uchraydigan
metallofermentlar tarkibida, golgan 20 %i esa jigar, talog, buyraklar va ilikda zahira holda
turadi[11;12]. Gemoglobin gizil qon tanachalarining (eritrotsitlarning) asosini tashkil giladi. Bitta
eritrotsitda 250 millionta gemoglobin molekulasi bo‘lib, uning har qaysisida 1 tadan temir atomi
bo‘ladi. Ma’lumki, eritrotsitlar tirik hujayralar hisoblanib, iliklarda yangidan hosil bo‘ladi va 30-90
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kundan keyin asosan taloqda o‘z vazifasini o‘tab halok bo‘ladi va bir vaqtning o‘zida tarkibidagi
temirni ham yo‘qotadi. Shu bois yangi eritrotsitlarning shakllanishi va hosil bo‘lishi uchun ozig-ovqat
mahsulotlari bilan temir doimiy suratda qgabul qilib turilishi shart[10]. Temir peroksidaza,
sitoxromoksidaza, katalaza kabi bir nechta oksidlovchi fermentlar tarkibiga kirib,oksidlanish
jarayonlarida faol gatnashadi. U hujayra sitoplazmasi va yadrosining bevosita tarkibiga kiradi[9;10].
Insonning normal hayot faoliyati temir elementining o‘zidan tashqari, temir tutuvchi Organik
birikmalar xam juda zarur. Ulardan eng muhimi nafas olish pigmenti — gemoglobindir. Organizmda
temir gemoglobindan tashqari muskullarda kislorod g‘amlovchi ogsil — mioglobinda ham bo‘ladi.
Temir katta yoshli odam tanasidagi migdori 4-5 grammga teng[13].

Mis organizmda qon hosil bo‘lishida, xususan,qizil qon tanachalari hamda gemoglobin hosil
gilishda ishtirok etadi. U organizmga kirgan anorganik temirni organik bog‘langan temirga
aylantiradi, uning ko‘mikka o‘tishiga va eritrotsitlarning Yyetilishiga yordam beradi. Mis, bundan
tashqari, oksidlovchi fermentlarning zarur tarkibiy qismi hamdir va to‘qimalarda kechadigan gazlar
almashinuvi jarayonida bevosita ishtirok etadi[14]. Mis temirdan keyin qon hosil bo‘lishida faol
gatnashuvchi biomikroelement hisoblanadi. Oziqg moddalar bilan organizmga kirgan temirning
o‘zlashtirilishida, retikulotsitlarning eritrotsitlargacha pishib yetilishida misning ahamiyati juda katta.
Uning sutkalik meyori 2 mg [15]. Mis yetishmaslik holati ko‘pincha yosh bolalarda uchraydi, bu holat
kamgonlikka 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]. Ruxning ko‘p qismi eritrotsitlar tarkibida bo‘ladi.
Rux yog‘lar almashinuvini normal izga solib turadi, ogsillar almashinuvini yaxshilaydi, triptofan,
lizin va metionin hamda aminokislotalar sintezini kuchaytiradi. Shu bilan bir gatorda rux ichki
sekretsiya bezlaridan gipofiz, oshkozon osti bezi va urug‘donlarning faoliyatida ham muhim o‘rin
tutadi[9;10;13;19].

Tajriba gismi va natijalar muhokamasi.

Anor meva po’sti tarkibidagi kalsiy, fosfor, magniy, temir, yod va boshga elementlarni
aniglash uchun tekshirilayotgan namunadan 0,05- 0,5 gr analitik tarozida o’lchab olinib,
avtoklavning teflon idishchasiga quyildi, keyin ustidan tegishli migdordagi konsentrlangan kislotalar
quyildi (azot kislotasi va vodorod peroksid). Avtoklav yopilib, Berghof dasturlangn (MWS-3+)
mikroto’lqinli parchalagichga o’rnatildi. Tekshirilayotgan namunaga dastur belgilandi. Avtoklav
joylashtirilgan moddalar parchalanganidan keyin 100 ml li o’Ichov ko’lbalariga solindi va 0,5 % li
azot Kkislotasidan belgigacha yetkazilib quyildi. Moddalarning aniglanishi induktiv holatda
bog’langan argon plazmali emission spektrometrda olib borildi.

Yugoridagi analizlarni bajarishda quyidagi joixozlardan foydalanildi NEXION-2000 mass-
spektrometr, mikroto’lqinli ajratkichlar(Germaniya), teflonli avtoklav, har xil o’lchamli kolbalar.
Multielementli standart (MS uchun 29 elementli) standartlar-simobli, azot kislotasi, vodorod
peroksid, bidistillangan suv hamda argon (gaz tozaligi 99, 995%)dan foydalanildi.

Anorning Tuyatish va Qayin anor navlari meva po’stloglari tarkibidagi makro va
mikroelementlari natijalari quyidagi 1-jadvalda ko’rsatilgan.

1-jadval. Anorning Tuyatish va Qayin anor navlari meva po’stloqlari tarkibidagi makro va
mikroelementlari

L )

Ne Makro va Qayin | Tuyatish | Ne Makro va Qayin | Tuyatish
mikroelementlari | anor Anor mikroelementlari | anor anor
navi navi nav navi
1 | Li7(mg/L) 0.138 0.108 23 | As 75(mg/L) 0.012 0.009
2 | Be9(mg/L) 0.064 0.061 24 | Se 82(mg/L) -0.054 |-0.031
3 | B11(mg/L) 6.556 4.151 25 | Rb 85(mg/L) 0.21 0.226
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4 | Na23(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 | Si28(mg/L) 467.512 | 433.888 | 29 | Mo 98(mg/L) 0.024 0.015
8 | P31(mg/L) 432.410 | 308.947 | 30 | Ag 107(mg/L) 0.002 0.004
9 | S32(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) 2324 | 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 | Ta181(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 | T1205(mg/L) 0.002 0.001
20 | Zn 65(mg/L) 0.542 0.425 42 | Pb208(mg/L) 0.017 0.012
21 | Ga69(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

Tadgiqotlar natijasida olingan anorning Tuyatish va Qayin navlarining meva po’stlog’i
o’rganilganda tarkibida 44 dan ortiq makro-mikroelementlar borligi aniglandi. Ularning tarkibidagi
eng ko’p aniglangan makro elementlardan K > Ca >S > P > Si > Na > Mg > Li va boshga elementlarga
to’g’ri kelsa, mikro elementlardan Sn > Al> Fe >Cu > Zn >Ba va boshqalarga to’g’ri keladi. Og’ir
metallar belgilangan meyyordan ozligi aniqlandi. Anorning Qayin navining meva po’stlog’idagi
makro va mikroelementlar Tuyatish navi tarkibidagi makro va mikroelementlaridan 1,1-1,5 barobar
ko’pligi aniglandi.

Xulosa. Anorning Qayin va Tuyatish navlari navlar ichida eng hush ta’mligi va oziq
moddalarga, kislota migdorining kamligi, po’stlog’i tarkibida makro va mikroelementlarga boy
ekanligi, ular asosida tayyorlangan o0zig-ovqat qo’shilmasi iste’mol qilinsa makro-
mikroelementlarning o’rnini qisman bo’lsada qoplanadi. Makro elementlar biokimyoviy jarayonlarda
faol ishtirok etib xujayralarni o’sishida muhim ro’l o’ynaydi. Mikroelementlar xilma xil biologik faol
brikmalar: fermentlar, vitaminlar, gormonlar va boshqalar tarkibida asosan organizmda moddalar
almashinuvi jarayonlari faolligining o’zgarishida ijobiy ta’sir ko’rsatadi.

Beenenune. ['panat (Punica granatum L.) - oguH U3 MOMyJNsipHBIX MO Ceil JAEHb IeNeOHBIX
(GpPYKTOB, C yIOBOJLCTBUEM ymoTpeOisiemblid moapmu [1]. [lig ero pocta U pa3BUTHS U BBICOKOM
YPOXKAMHOCTU €ro BBIPALIMBAIOT B PETHOHAX C KAPKUM, CIIETKa 3aCyILIUBBIM JIETOM U XOJOIHON
3umoit [2]. Haubonee pacnpocTpaHeHHBIMU PETMOHAMHM BBIPAILIMBAHUS FPaHaTa B MUPE SBISIOTCS
bmmwxunii Boctok, Manus, lenrpansnas Asus, CeBepnas Adpuxa um FOxxnas EBpona [3]. Ectb
MHEHHeE, 4TO HCTOPHS TpaHaTa OepeT cBoe Hauasino B FOro-3amannoit Asum, Erunte, Mpane, a Taxke
B JKapkux cTtpaHax [4;5]. B Y30ekucrane Takke BBIPAIIMBAIOT U SKCHOPTHPYIOT copTa “Kaiinn”,
“Tystum”, “Avunkaona’”, “Kusuin anop” u apyrue copra rpasara [1].

Ananu3 jurtepatypsl. 13 Bcex coproB rpanara (Punica granatum L.), BeIpaniuBaemMoro B
V306ekucraHe, OTJIMYAIOTCS IMJIOJOBUTOCThIO U NPUSATHBIM BKycoM copta “Tysrum” n “Kaitun”.
[Inonp! rpaHaTa UMEIOT CIAJKHUI BKYC, €ClM OHM coaepxaT 10 0,9% KucinoTsl, MOIYyCHaAKUM - 10
0,9-1,8% u ropbkuii BKkyc - Oonee 1,8% [1]. Ilpu u3ydyeHuu B kauecTBE OOBEKTa HCCIECTOBAHUS
w1008 copToB copra “Tystumr” u “Kaiiun™ Obu10 ycTaHoBieHo, 4yTo oHU MeHee 0,9% KHUCIOTHI,
Ooratbl yrieBoJaMu, aMHHOKHCIOTaMHU, O€lKaMH M APYTUMHU BEIIECTBAMH, XUMHUYECKHIA COCTaB
KOXYpbl MX IUIOAOB HapsAy C APYTMMH OPraHMYeCKHMMH BEIECTBAMHU COACPKUT YIJIEBOJBI,
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AMHHOKHCIIOTHI, )KUPBI, TyOUIIbHBIEC BEIIECTBA, a TAKKE MAKPO- U MUKPOAJIEMEHTHI. MUKpPO3JI1€MEHTHI
HETOCPEJICTBEHHO BXOJAT B COCTAaB OMOJIOTMYECKH AKTHBHBIX BEIIECTB, KOHTPOJIMPYIOIIUX BCE
mporecchl kKu3HenesTeabHocTH. CleoBaTeNbHO, WX Je(QUIUT WIM TPEBBIIICHUE KPUTEPUS
MPUBOANT K HAPYIICHUIO PEAbHBIX XUMHUECKUX U3MEHEHH, KOTOphIe HE MPOXOAT 03 ydacTus
(GepMeHTOB WJIM TOPMOHOB, 3TO COCTOSHHE MPHUBOAUT K HAPYIIEHUIO KPUTEPUAIBHBIX
(U3MONOTHYECKUX TIPOLEeCcCOB (MUIIEBapeHHs, oOMeHa BEIIECTB, CEKPELWH, CHHTE3a BHEUTHHX
BEIIECTB M T. [I.), BOSHUKHOBEHHIO PA3JIMYHBIX 3a00JIeBaHUA. DTO CBOWCTBO (CrEU(UIHOCTB)
MUHEPAIBHBIX BEUIECTB 3HAYUTEIBHO PACHIMPSET cepy MX NEHCTBHA, a HEIOCTATOK MIIM H30BITOK
TOTO WJIM HMHOTO 3JIEMEHTAa B OpraHU3Me BBI3bIBAET HE OJHO XapaKTEepHOEe 3abosieBaHME, a P
3aboneBannid. Eme omHa OCOOCHHOCTh XMMHYECKHX 3JEMEHTOB, BCTPEUAIOIIMXCS B OpraHU3ME,
3aKIIIOYAaeTCsl B TOM, 4YTO Oyarogapsi UM >KMBOH OpraHM3M, BCE €ro OpraHbl MPHOOPETaroT
COOTBETCTBYIOIIYIO OMOAIEKTPUYECKYIO aKTHBHOCTb, TO €CTh OMonoTeHuansl. Harpumep, 6noTokn
MO3ra M HEpPBHBIX KIETOK, CEpAlLd, XEIyJOYHO-KHUIIEYHOTO TpaKTa M MBbIIIL BO3HHUKAIOT U3
IPYNIUPOBKH KAaTHOHOB M AaHMOHOB COOTBETCTBYIOUIMX 3JIEMEHTOB, TEM CaMbIM oOOecreyuBas
BO30YAMMOCTb, IPOHUIIAEMOCTh KaK B HUX, TaK M B OPraHU3Me B 1ejoM [6;7].

Kanbumii (Ca). Cyrounas morpebHoctp - 800-1500 mr. Ponbs kamblus B OpraHu3Me
3aKJIFOYAeTCsl B TOM, YTO OH 00Ja/laeT aHTUCTPECCOBBIM, aHTUAJUIEPIHUECKUM, aHTUOKCHIaHTHBIM
neiicteueM. OOecrieunBaeT HOPMAJIbHOE CTPOEHHUE 3y00B, KOCTEH; HOPMAJIbHBIN CEpICUHBI PUTM;
yiydmaer paboTy HEpBHOM CHCTEMBI; CHOCOOCTBYET YCBOCHMIO JK€JI€3a; MCTOYHHKOM KalbLUs
SIBJIIFOTCS CyXH€ CIMBKHU, MOJIOKO U CBIP, a TaKkKe O0OBI.

Kammii (K). Cytounas mnotpebnocts 3000-5000 wmr. KammitHple MaKpORJIeMEHTHI
MOJICPKUBAIOT HOpMaibHOE (PYHKIIMOHUPOBAHUE KIETOYHBIX CTeHOK. Kamuit HeoOxoaum ams
HOPMaJIbHOTO (PYHKLIMOHUPOBAHUS CEPACYHO-COCYIUCTON CUCTEMBI, PETYIUPYET PUTM CEpAlla, B
pesynbrare nedunuTa Kajaus npu GU3MYECKUX M ASMOILMOHANBHBIX Harpy3kax OTMEYaeTcs PHUCK
JETPECCUM U yCTaJIOCTH, HEKOTOPBIX (POPM pa3paKUTENbHOCTH,. 3HAUUTEIbHbIE MOTEPU Kaus
MPOUCXOJAT TMpHU caxapHOM jauabere, NpH UCHOJIb30BaHUU JJs JIEYEHHs] JIEKapCTBEHHOMN
runepreH3uu npu auapee. Cpeau NMPOAYKTOB 3HAUUTENIPHOE KOJUYECTBO KalMsl COACPKHUTCS B
MOJIOKe, Msice, ppiOe, KypuHOH rpyake. Cpenu oBoliel — B aBOKa10, abpukocax, 0aHaHax, TOMaTHOM
COKe, ITPYCOBBIX U CEMEHAX MOJICOJTHEUYHNKA, MUHAAJIE U IPYTUX Opexax.

MUKpo31eMeHThl NMPUHUMAIOT AKTHBHOE Yy4YacTHE B Pa3IMYHBIX OOMEHHBIX MpOIleccax.
CaumkoM OO0JIbIIIOE KOJTUYECTBO OJHOTO MUKPOIJIEMEHTa MOKET MPUBECTH K UCTOLIEHUIO JAPYTOro.
Wx HemocTaToK HEraTUBHO CKa3bIBAETCS HA Pa3BUTHH OpraHU3MA.

MuUKpO3JIeMEHTHI MOCTYIAIOT B OpPraHu3M B OCHOBHOM BMECTE C BOJIOM M PacTUTEIbHOM
nuuiei. Jlehuuut MUKpO3JIEMEHTOB Y YeJIOBeKa BCTPEUaeTCsl JOCTATOYHO PeKo. 3a UCKITIOUEHUEM
neduImTa *Kenesa 1 Hojaa, KOTOPBINA MPOSBISETCS B BUI€ aHEMUU, BHI3BAaHHOH 1e(DULIUTOM >Kere3a B
opranusme, AeGUIUT Hoga oOHapyKUBAeTCS B pailoHaX ¢ HU3KUM COJIEp>KaHUEM STOr0 dJIEMEHTa B
MOYBE U BOJE B PETMOHAX, BBI3bIBasi Ooyie3Hb 300a [8]. Korga omrymiaercst n1euuT 31eMEHTOB B
OopraHusMme, JIerko 00ecrneuyuTh KIETKW W TKAaHU HAIlero OpraHu3Ma MHKPO-U MaKpOdJIeMEeHTaMu
COOTBETCTBEHHO, MOTPEOIsIsl UX U3 UX €CTECTBEHHBIX MCTOYHUKOB, a UMEHHO (PYKTOB, OBOILEH.
[ToTpebnsis pacTUTENbHBIE MPOIYKTHI KHUBBIMU», MBI MOJY4YaeM JOCTAaTOYHOE KOJIMYECTBO BCEX
XUMHYECKUX 31eMeHTOB [9;10].

/Kenezo mpuoOperaeT ocoboe 3HaueHUE Uid MPOTEKAHHS B OpPraHU3ME 4YellOBEeKa BCeX
KU3HEHHBIX TpoleccoB. 57% »xkene3a B HAllleM OPTaHU3ME COJIEP>KUTCS B TeMOrJoOMHE KPOBH, B
KpPacHBIX KPOBSIHBIX TeNblIax, 7% - B MbIIIIax B popme muornobuna, 16% - B MetamnopepMeHTax,
oOHapyKEHHBIX B TKaHIX, a ocTaibHble 20% XpaHATCA B MEYEHHU, CeJe3eHKE, MOYKaX U KOCTHOM
mosre [11;12]. 'emornobuH coctaBiseT OCHOBY KPacHBIX KPOBSHBIX Temel] (3pUTporuToB). OauH
SPUTPOLIUT COAEPKUT 250 MUIITMOHOB MOJIEKYJI TeMOTIIO0MHA, KaXK/1ask U3 KOTOPBIX COJIEPKUT 1 aToM
xKene3a. M3BECTHO, 4TO SPUTPOLMTHI, CUMUTAIOIIMECS MXUBBIMU KJIETKaMH, BHOBb 00pas3yloTcs B
KOCTHOM Mo3re 1 yepe3 30-90 nHei morudaroT, BBINOIHSAS CBOIO ()YHKIIMIO B OCHOBHOM B CEJIE€3EHKE,
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OJTHOBPEMEHHO Tepsisl kKelle30, KOTopoe oHU conepxar. [loaromy st popMupoBaHus 1 00pa3oBaHUs
HOBBIX 3PUTPOLIUTOB HEOOXOAUMO TOCTOSIHHOE MOCTYIUICHHE XKene3a ¢ nuieid [ 10]. Bxoaut B coctas
HECKOJIbKMX OKHCIIUTEIBHBIX (DEPMEHTOB, TaKWX KaK IEPOKCHa3a Kelie3a, IMUTOXPOMOKCHIA3a,
Karajiaza, akTUBHO YYacCTBYET B OKHMCIUTEIbHBIX Mpoleccax. OHO SBIsETCA HEMOCPEACTBEHHBIM
KOMIIOHEHTOM LUTOILTIa3Mbl U sizipa kiaetku [9;10]. [ns HopMaabHO# KU3HEAEATEILHOCTH YelIOBEKa,
MIOMHUMO CaMOT0 BJIEMEHTa jKeJie3a, He0OXOAUMBI TaK)Ke OPraHWYEeCKHe COCAMHEHUS, COAepIKaIlne
xKene3o. BaxHeWmuM u3 HHUX SBISETCA JIbIXaTeIbHBIM NUTMEHT — remorjiooud. I[lomumo
reMorI00MHa, KeJIe30 B OpraHu3Me TakKe COAEPKUTCS B MUOIJI00MHE, OeKe, KOTOpBI 3a00THUTCS
0 kuciopoje B mbimax. KoaudecTBo xkese3a B opraHM3Me B3pOCIIOrO YEJIOBEKa COCTaBIsAeT 4-5
rpammos [13].

Menb yuyacTByeT B KPOBETBOPEHHUHM OpPraHU3Ma, B YAaCTHOCTH, B OOpa30BaHMM KPaCHBIX
KPOBSIHBIX TeJIeLl, a TaKkke reMoryioonHa. OHa npeBpalaeT HeOPraHM4IECKOe JKEe30, MOMNaIaoLIee B
OpraHu3M, B OpraHMYECKHU CBSI3aHHOE JKE€Je30, CIIOCOOCTBYs €ro mepexojy B ry04yaroe KOCTHOE
BCIIECTBO M CO3PEBAHMUIO KPACHBIX KPOBSHBIX Telell. Meab TakKe SBISICTCS HEOOXOIMMBIM
KOMITOHCHTOM OKHCJIMTEIBHBIX ()EPMEHTOB W HETMOCPEACTBEHHO YYacTBYeT B Ta3000MeEHE,
npoucxosieM B TKaHsAx [14]. Menp - 3T0 OMOMMKpPOAJIEMEHT, KOTOPBIA NMPUHUMAET aKTHUBHOE
y4acTue B KPOBETBOPEHUH IOCIIE XKeje3a. 3HaueHWEe MEIU B YCBOCHHUH Kelle3a, MOCTYIAIOLIEro B
OpraHW3M C THUTATEIBHBIMH BEIICCTBAMHU, CO3PEBAHWU PETHUKYJOIUTOB A0 SPUTPOIIUTOB OYCHD
Benuko. E€ cyrounas Hopma cocraBiser 2 mr [15]. Jlepumut meau daie Bcero BCTpedYaeTcs y
MaJIeHbKHUX JIETEH, OH MMPUBOJANT K aHEMHUH M CHIDKCHUIO COJIEPKaHUS SPUTPOILIMTOB U TEMOTIIO0NHA
B kposu [8; 16; 17].

Muuk BXxOomuT B cocTaB (epMeHTa KapOaHTHApa3bl (WM KapOOaHTHApPas3bl) B OpPTaHHU3ME
yenoBeka. ITOT (PepMEHT pacIIeIIsieT YroJbHYI0 KHCIOTY B OpraHu3Me Ha YIJIeKUCIIbINA T'a3 U BOJY,
KOTOpPBIE SIBIITIOTCS OJHUM M3 HEOOXOIMMBIX ()epMEHTOB IS BBDKHMBaHWS opraHm3ma [11;18].
Bonbias yacTe 1IMHKA COAEPKUTCS B KPACHBIX KPOBSHBIX Teblax. [[MHK HOpMaNIH3yeT KUPOBOM
oOMeH, yiydInaeT OeIKOBBIN 0OMEH, YCUITUBAET CUHTE3 TpunTodaHa, TM3MHA U METHOHUHA, a TAK)KE
aMUHOKHCIIOT. B KadecTBe aJlbTepHATHUBBI IMHK TaKKe UTPAET BAXKHYIO POJIh B (DYHKITMOHHUPOBAHUH
rurnou3a, MoHKeITyI0YHOMN JKeJIe3bl M SMYeK U3 jKele3 BHyTpeHHen cexperun [9;10;13;19].

JKCNepUMEHTAIbHAS YACTh M 00CYy:KIeHHe Pe3yabTaTOB.

Jnis BbIsBAeHHUs Kanblus, (ocdopa, MarHus, xeieza, Hoga W JAPYTUX DIIEMEHTOB,
COJIep KaIINXCcs B KOXKype IJI0J0B I'paHaTa, UCCIedyeMblii o0pa3el] OTMEpsUI Ha aHAIUTHYECKHX
Becax 0,05 - 0,5 rp u 3anmuBamu B TE(IOHOBYIO €MKOCTh aBTOKJIABa, 3aTeM 3aJHMBaIIU
COOTBETCTBYIOIIEE KOJUYECTBO KOHILIEHTPUPOBAHHBIX KHUCIOT (A30THYIO KHCJIOTY U IEpPEeKUCh
BOZOpOJa). ABTOKJIAB ObLI 3aKpbhIT M YCTAHOBJIEH HAa MHUKPOBOJIHOBBIM NpPOrpaMMHpPOBAHHBIN
m3menpuntens Berghof (MWS-3+). [IpoBepseMomy oOpasily Obuta 3agaHa mporpaMma. Bemectsa,
MOMEILIEHHBIE B aBTOKJIAB, MOCIE PA3JIOKEHUS MOMEIand B MepHble Koiobl mo 100 mi, 3anuBammu
0,5% a3oTHOI KHCIOTOW M0 OTMEeTKH. OOHapykeHue BEIIeCTB MPOBOJIMIOCH HAa WHIYKTHBHO-
CBSI3aHHOM IUIa3MEHHO-3MHCCUOHHOM CIIEKTPOMETpPE aproHa.

[Ipy mnpoBeneHWH  BBINICTIEPEUUCICHHBIX  aHAM30B  HCIOJB30BAJOCh  ClEyIoIee
obopynoBanue: macc-criektpoMerp NEXION-2000, mukpoBosHOBBIE cenapartopsl (I'epmanus),
Te(JIOHOBBII aBTOKJIAB, KOJIOBI pa3HbIX pa3MepoB. [I[puMeHsIMCh MHOTOAJIEMEHTHBIE CTaHAaPTHI (29
AJIEMEHTOB Ha MS) - pTyTh, a30THask KUCJIOTA, MIEPEKUCh BOJIOPO/A, OMJINCTHIUIMPOBAHHAS BOJA U
apros (razoBas uuctora 99, 995%).

Pe3ynbTathl Mo coaep:kaHUIO0 MaKpO-U MUKPO3JIEMEHTOB B KOXKype IUIOJI0OB rpaHaTa COpTOB
rpaHaTa npuBeJeHbI B Tabmuie 1 Huke.

Tabauna 1. Makpo-u MUKpO3JIEMEHTHI B KOXKYpe Mm1010B rpaHata coptoB “Tysrum’ u “Kaiiun”

Ne Makpo- u Copr Copr Ne Makpo- n Copr Copr
MHMKPO3JIEMEHTBI | TPAHATA | TIpaHaTa MHMKPO3JIEMEHTBI | TPAaHATA | TIpPaHaTa
«Kaiiun» | «Tysrunny «Kaitun» | «Tysarumm
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1 | Li7(mg/L) 0.138 0.108 23 | As 75(mg/L) 0.012 0.009
2 | Be9(mg/L) 0.064 0.061 24 | Se 82(mg/L) -0.054 -0.031
3 | B11(mg/L) 6.556 4.151 25 | Rb 85(mg/L) 0.21 0.226
4 | Na23(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 | Si28(mg/L) 467.512 | 433.888 29 | Mo 98(mg/L) 0.024 0.015
8 | P31(mg/L) 432.410 | 308.947 30 | Ag 107(mg/L) 0.002 0.004
9 | S32(mg/L) 565.155 | 513.867 31 | Cd 111(mg/L) 0.001 0.000
10 | K39(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 | Ta181(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

[Ipu n3yueHuu mIoa0BbIX 0001049eK cOpTOB TpaHarta « Tystumm u «KaluHny, MOJTydYeHHBIX B
pe3yabpTaTe WCCIEIOBaHUN, OBLJI0O YCTAaHOBJIEHO, YTO OHU cojaepkar Oosiee 44 Makpo-
MUKpOd3JeMeHTOB. V3 Hanbonee AeTepMUHUPOBAHHBIX MaKpOAJIEMEHTOB B UX cocTaB BXomiaT K > Ca
> S > P > Si>Na> Mg > Li u gpyrue 31eMeHTbI, a H3 MHKpO3JieMeHToB- Sn > Al> Fe >Cu > Zn
>Ba u apyrue. bouio oGHapykeHO, 4TO cofepKaHUE TSKEIbIX METANIOB ObLIO MEHbBIIIE YKa3aHHOTO
KpUTEPUS. Y CTAHOBJIEHO, YTO MAKPO-U MUKPOAJIEMEHTHI B KOXKYpe IUI0J0B copTa rpaHaT «Kaliun» B
1,1-1,5 paza GombIie, 4eM MaKpO-U MUKPOIJIEMEHTOB B cocTaBe copTa « TysSTHII.

BoiBoa. Copra rpanara « Tystumy u «Kaiiua» 061a1ar0T caMbIMHA OOAPSIIUMHA BKYCOBBIMHU
KaueCTBaMu Cp€au COPTOB M MCHBIIMM COACPKAHUEM IMHUTATCIIBHBIX BCIICCTB, KHUCJIOTHI, ooraroit
MaKpo- U MHKPOYJIEMEHTAaMHU; YIOTpeOeHne B MUY MHIIEBOW T0O0aBKH, MPUTOTOBIICHHON Ha HUX
OCHOBE, YaCTUYHO KOMIIEHCHUPYET 3aMelleHHe MakKpo- U MHUKPODJIEMEHTOB B KOXKYpE.
MakpoasieMeHTBl UTPAlOT BAXHYIO POJIb B POCTE KJIETOK, aKTMBHO y4YacTBYS B OMOXMMHYECKHX
npouneccax. MHKpOBJ’ICMCHTH B COCTABC pPa3JIMIHBIX OHMOJIOTHYECKH aKTUBHBIX BEIICCTB: Q)epMeHTOB,
BUTAMHUHOB, T'OPMOHOB H JP. OKa3bIBAIOT II0JOXUTCIbHOC BJIMUAHUC, TIJIABHBIM 06pa30M, Ha
W3MEHEHNE aKTUBHOCTH OOMEHHBIX IpouecCoB B OpraHru3Me.

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, Achchigdona,
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

Traditional Medicine

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

No Macro and Qayin | Tuyatish | Ne Macro and Qayin | Tuyatish
microelements | pome- | pome- microelements pome- pome-
granate | granate granate | granate
1 | Li7(mg/L) 0.138 0.108 23 | As 75(mg/L) 0.012 0.009
2 | Be9(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 | Na23(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 | Si28(mg/L) 467.512 | 433.888 | 29 | Mo 98(mg/L) 0.024 0.015
8 | P31(mg/L) 432.410 | 308.947 | 30 | Ag 107(mg/L) 0.002 0.004
9 | S32(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) 2324 | 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 | Ta181(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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