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Annotatsiya. Magolada mahalliy amarant navlaridan biri bo’lgan “Marhamat™ navining
tarkibiga kiruvchi karotinoidlar va mineral moddalar to’g’risida ma’lumotlar keltirilgan.
Shuningdek, magolada amarant tarkibidagi ayrim mineral moddalar va karatinoidlarni analiz
natijalari keltirilgan.

Aunomauyusn. B cmamve codepoicumces ungpopmayus 0 KapomuHOUOAxX U MUHEPATbHBIX
gewecmaax, 6xoo0sauux 8 cocmas copma ""Mapxamam', 00H020 U3 MECMHBIX COPMOB AMAPAHMA.
Taxoice 6 cmamobe npedcmaeﬂeﬁbl pesyibmanibl aHAIU3A HEKONMOPbIX MUHEPATbHbIX 6euecme U
KapamuHouoos, co0eprucaujuxcs 6 amapanme.

Annotation. The article contains information about the carotenoids and minerals that make
up the "Markhamat" variety, one of the local varieties of amaranth. The article also presents the
results of the analysis of some minerals and carotenoids contained in amaranth.

Kalit so’zlar: amarant, makroelement, karotinoid, biologik faol birikmalar, optik analiz,
mikroelement.

Knroueswvie cnosa. amnaparm, MaxKpoa3JjlemeHnt, Kapomunoud, ouono2uyecKy aKmueHble
coeauHesz, oOnmu4ecKull AHAIU3, MUKDOIIEMEHM .

Key words: amaranth, macronutrient, carotenoid, biologically active compounds, optical
analysis, microelement.

Kirish. Ma’lumki, bugungi kunda butun dunyoda tarkibi jihatdan ozugaviy
UZ giymati yuqori va biologik faol birikmalarga boy bo’lgan mahsulot manbalariga talab
ortib bormoqgda. Aynigsa, bunday manbalarning tabiiy bo’lishi iste’molchilar tomonidan
yuksak baholanadi. Dorivorlik xususiyatlari va ozugaviy giymati yuqori bo’lgan o’simliklarni
madaniylashtirish va mavjud navlarini introduktsiya gilish ozig-ovgat hamda dori darmonga
bo’lgan ehtiyojlarni qondirishda muhim omil bo’lib xizmat giladi[1].

Amarant (Amaranthus L) o’simligi ham tarkibida yuqori darajada ogsil, yog’, uglevod,
mineral moddalar va boshga ko’plab biologik faol birikmalar saglovchi o’simliklardan biri
hisoblanadi. Amarant o’simligi dunyoning ko’plab mamlakatlarda yetishtiriladi. Ushbu o’simlikdan
texnik, dekorativ, yem-xashak va ozig-ovgat mahsulotlari sifatida foydalaniladi.
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Mamlaktimizda ham ushbu o’simlikni areallarini  kengaytirish va navlarini
mahalliylashtirish borasida gator ishlar olib borilmoqgda. Jumladan “O’zbekiston”, ”Marhamat”,
”Andijon”, ”Ulug’nor” kabi navlari bu o’simlikning introduktsiya gilingan navlari sifatida
yetishtirilmogda. Amarantning gul, urug’, poya va barg gismlari yugori ozugaviy giymatga ega
ekanligi va mikroelementlar hamda organik moddalarga boyligi bilan boshga turdosh
o’simliklardan ajralib turadi.

Amarant barglarida pektinlar, askorbin Kkislotasi, polifenollar, flavonoidlar, vitaminlar
(A,S,E), betatsian pigmentlar, lipidlar, K,B, Fe, Ba, Ni kabi mikroelementlar mavjud. Shuningdek,
amarant barglarida ogsil migdori 15% gacha bo’lib, ularning aksariyati almashinmaydigan
ogsillardir.

Amarant urug’ida ogsillarning 28-35% almashinmaydigan aminokislotalardan iborat bo’lib,
ularning yugori miqdori tarkibida fenilalanin, lizin, izoleytsin va tirozin kabi aminokislotalar
mavjud. Amarant urug’idagi lipidlar miqdori 6,7-7,9% gacha, 77-83% gacha triglitserollar, 2,7-
4,3% gacha fosfolipidlar, 3,1-6% gacha sterolefirlari mavjud. Amarant urug’idagi triglitserollar
0’zida miristin, pal’mitin, stearin, olein va linol kislotalari kabi to’yinmagan hamda to’yingan erkin
yog’ kislotalarini saglaydi [2].

Amarant yer ustki qismi tarkibida kvertsetin, izoramnetin, daydzein, karotinoidlar,
fenolkislotalar kabi ikkilamchi mahsulotlarning bo’lishi uning shifobaxshlik xususiyatlarini
belgilaydi.

Qo’llanilgan metodlar. Ozig-ovgat mahsulotlarini ozugaviy giymatini belgilashda ular
tarkibidagi makro va mikroelementlar migdori muhim ko’rsatkichlardan biri hisoblanadi. Ushbu,
elementlar inson organizmida muhim biokimyoviy jarayonlarda ishtirok etadi.

Biz ham tadgiqgotlarimiz davomida mahalliy amarant navlaridan biri “Marhamat” navi
tarkibiga kiruvchi makro- va mikroelementlar hamda karotinoidlarni tahlil etish ishlarini olib
bordik. Analizni bajarish optik usullarda amalga oshirildi.

Namunalar tarkibidagi makro va mikroelementlarni avio 200 (isp — oes) optik emission
spektrometrik usulida aniglash. Olib kelingan namunasidan tahlil gilish magsadida namunani
minerallash uchun ya’ni tiniq eritma holiga keltirish uchun 200 mg miqgdorda analitik tarozida
(FA220 4N) tortib olinadi. Namunani mineral holga utkazish uchun minerallash qurilmasi
(MILESTONE Ethos Easy,ltaliya)dan foydalanildi. Buning uchun qurilmaning probirkasiga
namuna (200 mg), distillash asosida tozalangan 6 ml nitrat kislota (HNO3) ya’ni infraqgizil nur
asosida ishlaydigan kislota tozalash (Distillacid BSB-939-1R) qurilmasida distillangan kislota va
oksidlovchi sifatida 2 ml vodorod peroksidi (H202) solinadi. 20 min. davomida 1800S da barcha
aralashma mineral holga keltiriladi.

Minerallash jarayoni yakunlangach, probirkadagi aralashma alohida konussimon o’lchov
kolbaga solinib 25 ml bo’lguncha disstillangan suv (BIOSAN, Latviya) bilan suyultiriladi.

Kolbadagi eritma Avtonamuna olish bo’limidagi maxsus probirkalarga solinib analiz olish
uchun joylashtiriladi. Tayyorlangan namuna analiz uchun Avio 200 ISP — OES Induktiv bog’langan
plazmali Optik emission spektrometr (Perkin Elmer, AQSh)da analiz gilindi. Qurilmaning aniqglik
darajasi yuqori bo’lib, eritma tarkibidagi elementlarni 10-9 g aniglikgacha o’Ichash imkonini beradi.

Analiz natijasida olingan ma’lumotlar quyidagicha:

1-jadval. Amarant o’simligini element tarkibi

Ne | Element | Migdoriy tarkibi mg/kg
Makroelement

1 | Kaliy, K 120,6

2 | Kalsiy, Ca 77,84

3 | Magniy, Mg 37,53
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4 | Natriy, Na 0,537
5 | Fosfor, P 26,531
6 | Oltingugurt, S 0,066

Mikroelement
7 | Alyuminiy, Al 2,79
8 | Temir, Fe 3,33
9 | Rux,Zn 0,199
10 | Mis, Cu 0,084
11 | Selen, Se 0,044
12 | Molibden,Mo 0,011
13 | Bor, B 0,30
14 | Marganes, Mn 0,172
Ul’tramikroelement

15 | Bariy, Ba 0,093
16 | Nikel, Ni 0,019
17 | Xrom,Cr 0,012
18 | Litiy, Li 0,008
19 | Vanadiy,V 0,02
20 | Kobalt, Co -

21 | Kadmiy, Cd 0,001

Og’ir elementlar

22 | Mishyak, As 0.084
23 | Qalay, Sn 0,028
24 | Qo’rg’oshin, Pb 0,02
25 | Simob, Hg 0,002
26 | Sur’ma, Sb 0,022

Ozig-ovgat mahsulotlarini ozugaviy giymatini belgilashda ular tarkibidagi makro va
mikroelementlar migdori muhim ko’rsatkichlardan biri hisoblanadi. Ushbu, elementlar inson
organizmida muhim biokimyoviy jarayonlarda ishtirok etadi.

Karotinoidlar-tabiity ~ bo’yoglar  orasida  keng targalgan  ozugaviy  bo’yoq
hisoblanadi.Karotinoidlarning asosiy tabiiy manbasi bo’lib, sabzi, oshgovoq, shaftoli, apelsin,
bulg’or galampiri, pomidor va gilos kabi mahsulotlar xizmat giladi. Lyutein, alfa-, beta-karotin,
zeaksantin va likopinlar keng qo’llaniluvchi karotinoidlardir [3].
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Zeaksantin

Amarant o’simligi tarkibidagi p-karotinoid miqgdorini spektrofotometrik usulda
aniqglash. B-karotinoid miqdori eritmalarning optik zichliklari EMC-30PC
(Germaniya)spektrofotometrida o’lchandi. O’rganish obyekti sifatida quritilgan, maydalangan
amarant o’simligi olindi. Tajribalarda GF XIVda tavsiya etilgan usuldan foydalanildi [4]. Buning
uchun quritilgan amarant o’simligidan 2 g (aniq tortma, maydaligi 1 mm kattalikdagi)tortib olinib
100 ml hajmli konussimon kolbaga solinadi, ustiga 25 ml geksan (x.ch., TU 2631-003-05807999-
98) quyildi. Aralashma xona haroratida 90 minut davomida magnitli aralashtirgichda doimiy
aralashtirib turildi. Hosil bo’lgan eritma filtrlandi (A-eritma), filtratdan 1 ml olib 25 ml o’Ichov
kolbasiga o’tkazildi, so’ngra hajmi geksan bilan o’Ichov belgisigacha yetkazildi (B eritma) [5]. B
eritmadan olib spektrofotometrda 450 nm to’lgin uzunligida optik zichligi aniglandi va quydagi
formula bo’yicha mahsulot tarkibidagi p-karotinning miqgdori aniglanadi.

D, - 0,00208 - 25-25-100 - 100

X =TT Dy m-1-(100 — W)

Bu yerda, Di-tekshirilayotgan moddani optik zichligi;

Do -kaliy bixromat standart eritmasini optik zichligi;

0,00208-kaliy bixromat standart eritmasi rangiga mos keluvchi p-karotinni miqdori;
m — mahsulot massasi, g
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W-mahsulotni namligi, g.

Xulosa:

1. Amarant o’simligi tarkibidagi makro va mikro elementlarni induktiv bog’langan plazmali
optik emission spektrometrda analiz gilinganda hayotiy muhim jarayonlarda ishtirok etuvchi 6ta
makro, 8ta mikro, 7ta ultramikroelementlar borligi aniglandi.

2.0lib borilgan tadgiqotlar natijasida mahalliy sharoitda yetishtirilgan amarant o’simligi
tarkibidagi B-karotinoid geksan, 70 va 96 % li etil spirtida ekstraktsiya qilinib spektrofotometriya
metodi yordamida miqdori o’rganilganda eng yuqori ko’rsatkich 96 % etil spirtida kuzatildi.

3. Ekstraktsiya 96% li etil spirti bilan o’tkazilganda xom ashyo-ekstragent nisbati 1:5, xom-
ashyoning maydalanganlik darajasi 1 mm, ekstraktsiya vaqti 90 min bo’lganda optimal sharoit
ekanligi aniglandi.

Olingan natijalar asosida mahalliy sharoitda yetishtirilayotgan amarantning “Marhamat”
navidan inson salomatligini saqlashda va kasalliklar profilaktikasida mikro- va makroelementlar
hamda karotinoidlarga boy tabiiy manba sifatida tavsiya etish mumkin. Ushbu o’simlikning tarkibiy
gismlari asosida ozig-ovgat qo’shilmalari ishlab chigish va amaliyotga joriy etish sohadagi
muammolarni bartaraf etishda muhim omil bo’lib xizmat giladi.

W3BecTHO, 4TO CEroHs BO BCEM MHPE PACTET CIIPOC HA UCTOYHUKH MTPOTYKTOB C
Ru BBICOKOW MTUTATEIHHOM IIEHHOCTHIO U OOTaThIX IO COCTaBY OMOJIOTHYECKH aKTUBHBIMU
COCIMHEHUSMU. B 4acTHOCTH, HATypalbHOCTh TAKMX HCTOYHHKOB BBICOKO I[CHUTCS
notrpeOuTensimMu. BelpamuBanue pacTeHUil ¢ BBICOKUMH JICYEOHBIMH CBOMCTBAMU U IHIIEBON
[IEHHOCTHIO W BHEJIPCHHE CYIIECTBYIOIIUX COPTOB CIYyXaT BaXXHBIM (PaKTOPOM YAOBIETBOPCHHS
noTpeOHOCTEH B MPOAYKTaX MUTAHUS U JICKApCTBEHHON MeauinHe [1].

Pacrenne amapant (Amaranthus L) rtarxke sBiseTcs OTHMM W3 pPACTEHUid, KOTOpBIE
MOJIJICPKUBAIOT B CBOEM COCTaBE BBICOKUN YPOBEHb OEIKOB, JKHPOB, YIJIEBOJOB, MHUHEPATHHBIX
BEIIECTB M MHOTHX JAPYTUX OMOIOTUYECKU aKTUBHBIX COCTUHECHHIA.

PacTenue amapaHT BBIpAIIMBAIOT BO MHOTHX CTpaHax Mupa. M3 3Toro pacteHus moxy4aroT
TEXHUUYECKHE, JCKOPATUBHBIC, KOPMOBBIE H MUIIEBBIC TPOYKTHI.

Taxxe mpoBoIUTCS psii pabOT MO PACHIMPEHUIO apeajoB M JIOKAIM3AIHUUA COPTOB 3TOTO
pacTeHus B HalIel cTpaHe. B 4aCTHOCTH, B Ka4eCTBE HHTPOAYIIUPOBAHHBIX COPTOB ATOTO PACTECHUS
BBIPAIIMBAIOTCS TAKHE COPTa, Kak ''Y30ekucran", "Mapxamar”, "Anmmwkan”, "Yoyraop".

AMapaHT OTJANYaeTCs CPeU APYTUX BUIAOB PACTCHHI T€M, YTO YaCTH €r0 IIBETOB, CEMEHA,
Mepbsl ¥ JUCThsI 00JIQJal0T BBHICOKOW MUTATENIILHON IEHHOCTBIO M OOTaThl MUKPOIJIEMEHTAMH, a
TaK)Ke OpraHNYeCKUMH BEIIECTBAMH.

JlucThs amapaHTa cofepKaT TaKue MHKPOAJIEMEHTHI, KaK TICKTHHBI, ACKOPOWHOBAs KHCIIOTA,
nosudenonsl, (GiaaBoHous!, Butamuubl (A, S, E), 6era-kapoTHHOBBIC MUTMEHTHI, JUnuabl, K, B,
Fe, Ba, Ni. Kpome Toro, kouuecTBo OeJika B JIMCThSIX aMapaHTa coctanisieT 10 15%, OOIbIInHCTBO
13 KOTOPBIX SIBIISCTCS HE3aMEHUMBIMH OCIIKAMH.

CeMeHa aMapaHTa COCTOST U3 aMUHOKHUCIIOT, B KOTOPBIX 28-35% OeIK0oB He3aMEHHUMBI, U X
BBICOKOE COJIEp’KaHWE BKIIOYACT TaKUe aMUHOKHCIIOTHI, KaK (DeHUIAIaHWH, JIU3UH, U30JICULIUH 1
TUpo3uH. KoandecTBo TUMHUIOB B CEMEHAX aMapaHTa coctasiisieT 10 6,7-7,9%, Tpurmunepuaos -
no 77-83%, dochonununos - no 2,7-4,3%, creponedupa - no 3,1-6%. Tpuriunepuasl B ceMeHax
amMapaHTa yJIEepKUBAIOT B ce0e¢ HEHACHINEHHBIC M HACHIIICHHBIE CBOOOIHBIC KUPHBIC KHCIOTHI,
TaKue KaK MUPUCTHH, MTAJIbMUTHH, CTEAPUH, OJICMHOBAS U JINHOJICBAst KUCIIOTHI [2].

Hannume B cocTaBe HaI3eMHON YacTH aMapaHTa TaKUX BTOPHYHBIX TMPOAYKTOB, Kak
KBEpLETHUH, M30PAaMHETHH, al3eWH, KapOTUHOU I, (DEHOJIKHUCIOTHI, ONMpEeIeisieT ee 1eacOHbIe
CBOMCTBA.
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[Ipu ompeneneHuM MUIIEBON LEHHOCTH MPOAYKTOB KOJIMYECTBO COJACPKAIIUXCA B HUX
MaKpo- ¥ MHUKPO3JIEMEHTOB SIBJISIETCS OJJHUM M3 BaKHBIX MOKa3aTesei. DTU AJIEMEHTHI Y4acTBYIOT
B BaXXHBIX OMOXMMUYECKHX MPOIECCAX B OPraHU3Me YeJIOBEKa.

B Xxonme Hammx wuccinenoBaHM MbI TPOBEIM aHAIU3 MAaKpO- M MHKPOIJIEMEHTOB H
KapOTHHOHMJIOB, KOTOPbIE BXOJAAT B COCTaB OJHOI'O M3 MECTHBIX COPTOB amapaHrta ‘‘Mapxamar’.
AHanu3 TpoBOIWIICS ONTUYECKUMHU METOJaMH.

OnpeneneHne MaKpo— U MMKPO03JEMEHTOB, CO/lep:KallUXcsi B o0pa3nax, MeToa0M
onTuyeckoi sMuccuoHHoii cnekrpomerpun Avio 200 (ISP - Oes). C uenbio aHanm3a u3 oopasna
B3BeIMBaeTcs Ha aHanuTudeckux Becax (FA220 4N) 200 Mr HaBeCKH /11 MUHEPATH3aIliH, TO €CTh
JUIi TpPUBEJCHUS €€ B TNpo3payHblii pactBop. Jns Toro 4roObl mepeBecTH oOpasen B
MHUHEPaJIM30BaHHOE COCTOSIHKE, HCIIOIb30BANIOCH yCTporcTBO miisi MuHepanu3anuu (MILESTONE
Ethos Easy, Wranus). Jlns storo B 30Ha ycrpoiictBa BBoaaT obOpaser] (200 mr), 6 mur a3otHoM
kucinoTbl (HNO3), ounrieHHol Ha OCHOBE AUCTHIUIALIUH, TO €CTh 2 MJI liepekucH Bogopoa (H202)
B KauyecTBE TUCTUUIMPOBAHHOM KHCIOTBI M OKHCIUTENS B YCTPOWCTBE KHUCIOTHOH OYMCTKH
(Distillacid BSB-939-UK), paboratoriiem Ha ocHOBe HH(ppakpacHoro usnyueHus. B teuenue 20
munyT 1pu 180°C Best cMech CTaHOBUTCS MEHEPATLHOM.

[Tocne 3aBepieHUs MpoLEecca MUHEPATIU3AMA CMECh B PACTBOPE paz0aBIIAIOT 10 25 M
muctuiuupoBanHoi Bogod (BIOSAN, JlatBust) B OTAENbHOM KOHHUECKOW MEPHOM MTPOOHPKE.

PacTtBOp B mpoOupke moMemmaeTcst B CEKIIMK aBTOHOMHOM SKCTPAKLIUK [T aHAIH3a TyTeM
BBEJICHHSI €TI0 B CIELMaIbHbIC 30HABI. AHAIM3 MOATOTOBIEHHOTO 00pasna ObUT OCYIIECTBICH Ha
ONTHYECKOM SMHUCCHOHHOM CIIEKTPOMETPE ¢ MHIYKTUBHO CBsi3aHHOU ma3zmoit Avio 200 ISP-OES
(Perkin Elmer, CIIIA). TounocTh npruOOpa BHICOKA, YTO MO3BOJISCT U3MEPSATH HIIEMEHTHI B pACTBOPE
¢ TounocTsio 10 107 .

JlaHHBI€, TIOTYYEHHBIC B PE3yJIbTAaTe aHAIN3A, CIEAYIOIINE:

JJIeMEHTHBIii COCTAB PACTEHHUs aMapaHTa

No OJeMeHT KomanuecTBeHHBIN
cocTaB MI/Kr

Makpo3JIeMEHTBI

1 Kamnii, K 120,6

2 Kaneumii, Ca 77,84

3 Marnuii, Mg 37,53

4 Hatpwii, Na 0,537

5 docdop, P 26,531

6 Cepa, S 0,066
MUKpO3JIEMEHTBI

7 Amomunuii, Al 2,79

8 Keneso, Fe 3,33

9 Hunk, Zn 0,199

10 Menp, Cu 0,084

11 Cernen, Se 0,044

12 Monu0neH, 0,011

13 bop, B 0,30

14 Maprasnen, Mn 0,172

Y IBTPaMHUKPOIIIEMEHTHI
15 | Bapwii, Ba | 0,093
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16 Huxkens, Ni 0,019

17 Xpom,Cr 0,012

18 Jlutnii, Li 0,008

19 Banamnii,V 0,02

20 KobGanst, Co -

21 Kagmuii, Cd 0,001

Tsoxennie dDJIEMEHTHI

22 Memubsk, AS 0.084

23 OnoBo, Sn 0,028

24 Csuner, Pb 0,02

25 PryTs, Hg 0,002

26 CypbMma, Sb 0,022

HpI/I OIPCACIICHUN HPIIJ.[GBOFI HCHHOCTH IMPOAYKTOB KOJIMYCCTBO COACPIKAIIHUXCA B HUX
MakKkpoO- U MUKPOIJICMCHTOB ABJIACTCA OJHUM U3 BAXKHbBIX rnokasareJiell. DTH 3IEMEHTHI Y4aCTBYIOT

B BOXKHBIX OMOXUMHUYECKHUX nponeccax B OpraHnu3smMe 4CJIOBCKaA.

KaporuHouap! SBIAIOTCS PACIPOCTPAHEHHBIMM IUTATEIbHBIMU KPACUTEISIMHU Cpenu
HaTypalbHbIX KpacuTesneld. OCHOBHBIMHM INMPUPOAHBIMM HCTOYHMKAMM KAapOTHHOMJIOB SIBIISIFOTCS
TaKue IPOLYKThI, KAK MOPKOBbB, ThIKBA, IIEPCUKH, ANlEILCUH, IIEPEL], TIOMUAOPHI U BUILHS. JII0oTeuH,
anb(a-, OeTa-KapoOTHH, 3C€aKCAHTUH M JIMKONHHBI SIBIISIOTCS IIHPOKO HCIIOJIb3YEMBIMHU

kapotuHouaamu [3].

HZ H,

JInkonuHa
H,C
CH., CH, CH, H.C
e e e e N \/\/\(\/\/x 7
CH,
CH,
B-xapoTuH
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3eakcaHTUH

Onpenenenue cnekTpoGoTOMETPUYECKMM MeTOAOM KOJIMYecTBa [-KapoTuHOMIA,
cojiep:kallerocss B pacteHuu amMapaHTt. OnTudeckue IJIOTHOCTH PacTBOpa [-KapOTHHOWIOB
usMepsutu criekrpodoromerpom EMC-30PC (T'epmanust). B kauecTBe sKCTpakTa HCCIICAOBAHUS
OBbLIO B35TO BHICYILIEHHOE M U3MEJIbUYCHHOE pacTeHUe aMapaHTa. B skcriepuMeHTax ncnosb30Bacs
MmeTo, pekomeHoBanubii B GF XIV [4]. [lys aToro 2 r BEICYIIEHHOTO pacTeHHs amapaHTa (Macca
HETTO, pa3Mep U3MENIYEHHOCTH 1 MM) B3BEIIMBAIOT M MIOMELIAIOT B KOHYCOOOPa3HYyIO MPOOUPKY
oobemom 100 mu1, moBepx KoTOpoii 3anmBaercst 25 mi rekcana (X.4., Ty 2631-003-05807999898).

CMech moJiBepraroT MOCTOSTHHOMY TEpEeMEIIMBAaHUIO B MArHUTHOM cMecHTesne B Teuenue 90
MHUHYT [IpU KOMHaTHOW Temneparype. [lomydennslit pactBop ¢unbrpyror (A-pactBop), 1 mur u3
¢ubTpaTa MepeMeIaT B MEpHYIO IPOOMPKY, 3aTeM 3aJIMBAIOT rekcaHoM jao 25 mi (B-pactBop)
[5]. B ciexktpodoTomerpe, B3sTOM U3 pacTBopa B, onpenensiin onTHYeCKyIO INIOTHOCTD MPH JUTHHE
BOJIHBI 450 HM M KOJIMYECTBO [-KapOTHHA, COAEPIKAIIErocs B MPOAYKTE, MO MPUBEICHHON HIDKE
bopmyie

D; - 0,00208 - 25-25-100 - 100
Bl Dy-m-1-(100—W)

X

3nech

D1 - onTuyeckas INIOTHOCTh aHAIM3UPYEMOTO BEILIECTBA;

Do — onTudeckast INIOTHOCTh CTAHJAPTHOTO PacTBOpa OMXpomaTa Kajus;

0,00208 - konmuuecTBO B-KapOoTHHA, COOTBETCTBYIOIIEE CTAaHIAPTHOMY PacTBOpYy OMXpomara
KaJIus;

M — Macca MpoayKTa, T

W - yBna)xHEHHOCTH MPOJYKTA, T.

BriBOx:

1. Ilpu aHanmm3e Makpo- ¥ MHKPOIJIEMEHTOB, COJCPKALIUXCA B PACTCHUM aMapaHT, B
WHAYKTUBHO  MOJKJIIOUYEHHOM IUIa3MEHHOM  ONTHUKO-YMHCCHOHHOM  CIIEKTpOMETpe  OBLIO
OIpENEeNIEHO, YTO B JKM3HEHHO BAaXHBIX IHpolleccax ydacTByloT 6-makpo, 8 - mukpo, 7
YIIBTPAMUKPOIJIEMEHTOB.

2. PesynbTar mpoBeNEeHHBIX HCCIEAOBAHUMN MMOKA3all, YTO CaMbId BBICOKUN TMOKa3aTelb [3-
KapOTHHOHU/Ia TeKCaHa B COCTABE PACTEHUs aMapaHT MECTHOTO MPOUCXOXKJICHHs HaOJI0JaeTcs B
sKcTpakiuu B 96% »tunoBom crimpte. MccnenoBanue npoBOIMIOCh METOIOM CIIEKTPO(OTOMETPUH
skctpanmii B 70% u 96% sTrnoBoMm criupre.

3. IIpu sxctpakum 96%-HBIM STHIOBBIM CIIUPTOM OBLIO OOHAPYKEHO, YTO COOTHOIICHUE
CBIPbsI ¥ OKCTpareHTa coctanisuio 1:5. OntumanbHoe ycloBHe A7 SKCTpakiuuu cocraniseT 90 MuH,
a CTENEeHb U3MEIbUCHHS ChIpbs 1 MM.

OCHOBBIBasICh Ha MOJIyYEHHBIX PE3yJIbTaTaxX, PACTCHUE aMapaHT MECTHOTO IPOUCXOXKICHHS
Buga “Mapxamar” MOXeT OBbITh PEKOMEHIIOBAHO B KaueCTBE MPHUPOJIHOTO pecypca, 60raroro
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MHUKPO- M MaKpO3JeMEHTaMH W KapOTWHOWAAMH, JJS COXpPAHEHHs 3I0pOBbsl UEIOBEKa U
npopwiaktuku 3aboneBanuil. Pa3zpaOoTka W BHeApeHHE NHILEBBIX [T00aBOK Ha OCHOBE
KOMIIOHEHTOB 3TOTr0 PACTEHHs IMOCIYKaT BaKHBIM (PAKTOPOM B yCTpaHEHUH NPOOJIeM B JaHHON
00J1acTH.

Introduction. It is known that today all over the world there is a growing demand
En for sources of products with high nutritional value and rich in biologically active
compounds. In particular, the naturalness of such sources is highly valued by consumers.
The introduction and adapting of plants with high medicinal properties and nutritional value play
an important role in food and medicinal consumption [1].

Amaranth (Amaranthus L) is also one of the plants that contains high levels of protein, fat,
carbohydrates, minerals and many other biologically active compounds.

The amaranth plant is grown in many countries around the world. This plant is used as a
technical, decorative, fodder and food products.

There are series of works such as expanding lands of this plant and localizing its varieties
are taking place in our country. In particular, such varieties as “Uzbekistan”, “Markhamat”,
“Andijan”, “Ulugnor” are cultivated as introduced varieties of this plant.

The flower, seed, stem and leaf parts of amaranth are distinguished from other related plants
by their high nutritional value and richness in micronutrients and organic matter.

Amaranth leaves contain pectins, ascorbic acid, polyphenols, flavonoids, vitamins (A, C, E),
betacian pigments, lipids, trace elements such as K, B, Fe, Ba, Ni. Also, the protein content of
amaranth leaves is up to 15%, most of which are irreplaceable proteins.

Amaranth seeds contain 28-35% of the irreplaceable amino acids of proteins, high in which
they contain amino acids such as phenylalanine, lysine, isoleucine and tyrosine. Amaranth seeds
contain up to 6.7-7.9% of lipids, 77-83% of triglycerides, 2.7-4.3% of phospholipids, and 3.1-6%
of sterols. The triglycerides in amaranth seeds contain unsaturated and saturated free fatty acids such
as myristic, palmitic, stearic, oleic and linoleic acids [2].

The presence of secondary products in the amaranth surface, such as quercetin, isoramnetin,
dayzein, carotenoids, phenolic acids, determines its healing properties.

The amount of macro-and micronutrients in food is one of the important indicators in
determining the nutritional value of food. These elements are involved in important biochemical
processes in the human body.

During our research, we also analyzed the macro- and micronutrients and carotenoids of
“Marhamat”, one of the local amaranth varieties. The analysis was performed by optical methods.

Determination of macro and microelements in samples by spectrometric method avio
200 (isp - oes). For the purpose of analysis, the sample is weighed on an analytical balance (FA220
4N) in the amount of 200 mg for mineralization, ie to make a clear solution. A mineralization device
(MILESTONE Ethos Easy, Italy) was used to mineralize the sample. To do this, it was added to the
solution of the device a sample (200 mg), 6 ml of distilled purified nitric acid (HNO3), ie 2 ml of
distilled acid and 2 ml of hydrogen peroxide (H20.) as an oxidant in an infrared acid purifier
(Distillacid BSB-939-1R). during 20 minutes while the whole mixture is turned into a mineral 180°C
was required to stay stabilized.

At the end of the mineralization process, the mixture in the test tube is transferred to a
separate conical measuring flask and diluted with distilled water (BIOSAN, Latvia) to 25 ml.

The solution in the flask is placed in special test tubes in the Autonomous Sampling
Department and placed for analysis. The prepared sample was analyzed on an Avio 200 ISP - OES
Inductively coupled plasma optical emission spectrometer (Perkin Elmer, USA) for analysis. The
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accuracy of the device is high, allowing to measure the elements in solution to an accuracy of 10-9
g.
The data obtained from the analysis are as follows:
Element composition of amaranth plant

Ne Element Quantitative
composition
mg / kg

Macroelements

1 Potassium, K 120,6

2 Calcium, Sa. 77,84

3 Magnesium, Mg | 37,53

4 Sodium, Na 0,537

5 Phosphorus, P 26,531

6 Sulfur, S 0,066

Microelements

7 Aluminum, Al 2,79

8 Iron, Fe 3,33

9 Rux, Zn 0,199

10 Mis, Ci 0,084

11 Selen, Se 0,044

12 Molebden, 0,011

13 Bor, B 0,30

14 Manganese, Mn 0,172

Ultiramic microelement

15 Barium, Ba 0,093
16 Nickel, Ni 0,019
17 Chrome, Cr 0,012
18 Lithium, Li 0,008
19 Vanadium, V 0,02

20 Kobolt, Co. -
21 Cadmium, Cd 0,001
Heavy elements

22 Arsene, As 0.084
23 Tin, Sn 0,028
24 Lead, Pb 0,02

25 Mercury, Hg 0,002

26 Antimony, Sh 0,022

The amount of macro-and micronutrients in food is one of the important indicators in
determining the nutritional value of food. These elements are involved in important biochemical
processes in the human body.

Carotenoids are the most common food coloring among natural dyes. The main natural source of
carotenoids are products such as carrots, pumpkin, peaches, oranges, bell peppers, tomatoes and
cherries. Lutein, alpha-, beta-carotene, zeaxanthin and lycopene are the most widely used
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carotenoids [3].

Zeaxanthin

Determination of p-carotenoid content in amaranth plant by spectrophotometric
method. The amount of p-carotenoid was measured on an optical density EMC-30PC (Germany)
spectrophotometer. Dried, crushed amaranth plant was obtained as the subject of the study. In
experiments, the method recommended in GF XIV was used [4]. To perform this, take 2 g of dried
amaranth plant (clear drawer, size 1 mm) and pour into a 100 ml conical flask, pour 25 ml of hexane
(x.ch., TU 2631-003-05807999-98). The mixture is stirred continuously in a magnetic stirrer for 90
minutes at room temperature. The resulting solution was filtered (A-solution), 1 ml of the filtrate
was transferred to a 25 ml volumetric flask, then the volume was brought to the measurement mark
with hexane (solution B) [5]. The optical density at a wavelength of 450 nm was determined on a
spectrophotometer from solution B and the amount of B-carotene in the product was determined by
the following formula.
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D, - 0,00208 - 25-25- 100 - 100

Dy-m-1-(100—W)

Here, D1 is the optical density of the substance being tested,;

DO - optical density of a standard solution of potassium dichromate;

0.00208-B-carotene content corresponding to the color of the potassium bichromate standard
solution;

m - is the mass of the product, g

W-product moisture, g.

Conclusion:

1. When the macro and micro elements in the amaranth plant were analyzed on an
inductively coupled plasma optical emission spectrometer, it was found that there were 6 macro, 8
micro, 7 ultramicroelements involved in vital processes.

2. As a result of the research, the highest value was observed in 96% ethanol when the
amount of B-carotenoid hexane in amaranth grown locally was extracted in 70 and 96% ethyl alcohol
and studied by spectrophotometry.

3. It was found that the optimal condition is when the extraction is carried out with 96%
ethyl alcohol with a raw material-extractant ratio of 1:5, the degree of grinding of the raw material
is 1 mm, and the extraction time is 90 min.

Based on the results obtained, the “Marhamat” variety of amaranth grown locally can be
recommended as a natural source rich in micro- and macronutrients and carotenoids in human health
and disease prevention. The development and implementation of food additives based on the
components of this plant will serve as an important factor in overcoming the problems in the field.

X =

References

1. AckapoB U.P. Tabob6ar komycu. T.: Mymro3 c¢y3. — 2019. — 1142 6.

2. AckapoB W.P, FOnmuueBa H.T. AmapaHT -npupoaHblii pecypc, OoraTblii OMOIOrHYecKUit
aKTHBHBIMU coeinHeHusIMU. Hay4nsriii xypran “Universum” xumus u 6uonorust. Mocksa 2021 rop
Brimyck-11(89), crp 53-57

3. llamkuna M.A., Hlamkun I1.H., Cepree A.B. Ponb xapoTMHOHIIOB B MpOQMIAKTHKE
HaunboJiee pacpocTpaHeHHBIX 3a0oneBanuil. Poccuiickuii 6norepaneBTrueckuii xypuan. 2010., 9
(2) ctp 77-86

4. T'ocynapcBenHas ¢apmakornes Poccuiickoit @eneparuu. X1V uzg. — M., 2018. - T. 4. - C.
6622-6633.

5. Takashi M., Naoshige A. Structures of minor carotenoids from the Japanese common catfish
Silurusasotus // Chem. and Pharm. Bull., 2011, N1, P.140-145.

Author Biographies

Nafisa T. Yulchieva, Andijan State University

Lecturer at the Department of Chemistry

Nozimjon Kh. Tukhtaboev, Andijan State University

Candidate of Technical Sciences, Associate Professor of the Department of Chemistry
Shokirjon U. Yuldashev, UzFA, Institute of Plant Chemistry

senior researcher

Journal of Chemistry of Goods and Traditional Medicine, Vol. 1, Iss. 2 292



