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PE3IOME. ®aBoHOWIBI SBIAIOTCS BaKHBIMH 3CCEHIMAIBHBIMH BELIECTBAMH, OHU MOCTYNAKOT B OPTaHHM3M C
paCTHTeJ’leOﬁ nmueﬁ W JICKapCTBCHHBIMU PACTCHUAMMU, 6OFaT]:IMl/I (b.HaBOHOI/IIlH])IMI/I COCIMHCHUAM. (DHaBOHOI/IIlbI
00TaaroT MIMPOKUM CIEKTPOM OHMOJIOTHMYECKOH aKTHBHOCTH (aHTHOKCHIAHTHOW, aHTHOAKTEpHAIbHOI). PaccMOTpeHEI
METOJIbl KAYECTBEHHOTO U KOJIMYCCTBEHHOTO OINpeieieHus ()IaBOHOUIOB HA OCHOBE IIBETHBIX PEAKIHUIl C y4acTHEM Ta-
KUX MHUKPOIJIEMEHTOB, KaK MaFHHﬁ, OUHK U aJ'IlOMHHPIfl, KOTOPBbIC YUAaCTBYIOT B BOCCTAHOBUTCIIBHBIX PCAKIHAX (l)ﬂaBO-
HOMJIOB W JIAIOT KpacHOe (MarHwii), opamkeBoe (IIMHK), KenToe (aTIOMUHMK) okpamuBanue. [IpencraBiena poib naH-
HBIX MUKPOJJIEMCHTOB B OPraHU3ME W MEXaHU3M HX XHMHUYECKOTO JICHCTBUSI, HCIIOIB3yEMbI B METO/IaX KOJTUYCCTBCH-
HOTO M Ka4eCTBEHHOI'0 aHaJI3a coJiepKaHus (DIIaBOHOJIOB U ()JIAaBOHOB B OKCTPAKTax Zea mays (KyKypy3bl OOBIKHOBEH-
HoW). Jlns ycraHoieHus (dakTa Hajau4us (JIABOHOUIOB B IKCTPAKTaX MPOBEICHBI YETHIPE KAUECTBEHHbBIC PEaKIHH:
BunbscoHa, mnaHUIWHOBAS MPO0A, PEaKIys C MIETOYBI0, PEaKIUs C XJIOPHIOM aJIOMHHUS, KOTOPHIEC AN MTOJIOKUTEIh-
HBII1 pe3yabTaT C 9KCTPaKTaMU Zea mays, YTO NOATBEPAMUIIO NPUCYTCTBHE B HUX (praBoHOMIOB. J{J1sl KOIMYECTBEHHOTO
onpeneneHus (pIaBOHOMIOB MCIOIB30BAIM CHCKTPOPOTOMETPHIO MPH UTHHE BONHBI 430 HM MO peakiuu C XJIOPUIOM
AMIOMUHUSA B TIepecdyeTe Ha KBepleTuH. [IpenBapUTenbHO OBUT IMOCTPOSH KAMOPOBOYHEIA TpadUK C pa3BEeICHUSMHU
KBEpIICTHHA B TPUCYTCTBHH XJiopuaa amroMmuuus. [1o pesympraraMm cneKTpo(OTOMETpHH YCTaHOBIEHO, YTO MAaccoBas
nous (aBoHOJNIOB M (PJIABOHOB B aHANM3UpYeMOit pode Zea mays coctaBuna 18% wmr/r cyxoi maccel. IlonyueHHbie
Ppe3yIBTaThl MOKA3BIBAIOT, YTO PHUIBLIA U TIECTUKU Zea mays SBISIFOTCS MEePCIIEKTUBHBIM B OOTaTBIM HCTOYHHUKOM (Iia-
BOoHOMJIOB. LlenecooOpazHo najibHEiiee NCIIONb30BaHIE MarHus, [IMHKA M aTIOMHHHS B Pa3pabOTKe HOBBIX METOJIOB
omnpeneneHus GPIaBOHOHIOB.
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BBEAEHUE

®naBOHOUIBI ABJSIOTCA BaKHBIMH ACCEHIIMATBHBIMU BELIECTBAMH, KOTOPBIC MOCTYIAIOT B OPraHU3M C
pacTUTENbHON MUIIEH WK JIEKAPCTBEHHBIMU PACTEHUSMH, OOTaThIMH (DJIABOHOUIAHBIMU COCTUHEHUSAM (Ara-
¢onoB, 2015). draBoHOU B ABISIOTCS OAHUMH M3 MHOTOUYMCIIEHHBIX TPYII BTOPUYHBIX METaOOJIMTOB pac-
tennit (Kumar, Meena, 2019). JlekapcTBeHHBIC pacTeHU, conepkamuye (pIaBoHOWIHBIE COCTUHEHNUS, 00I1a-
JAal0T I[IMPOKMM CHEKTPOM OHOJIOTHYECKOW aKTUBHOCTH (@HTHOKCHIAHTHOW, aHTHOAKTEPHUAIbHOMN).
(Handayani, Faradiba, 2021).

[lenp padoTBhH — HCIOIB30BAHUE MUKPOAIIEMEHTOB B METOJAaX KOJIMYECTBEHHOTO U KayeCTBEH-
HOTO oIpe/ieNieHns1 (PJIaBOHOMIOB B DKCTPAKTAX Zed mays.

MATEPUAADI U METOADI

Jns sKCcTpakuy TaHHOW TPYIIBl BTOPUYHBIX METa00IHUTOB, HCIIOIB30BaIH 96%-HbIH 3TUIOBBIA CIIHPT
Y HAaBECKY PaCTHUTEIHHOTO CBHIPhs, B COOTHOIIEHUH 3:1. B TeueHnn 50 MUH KATIATUIIN HA BOJISTHOM OaHe ¢ 00-
paTHBIM XoJoauIbHUKOM. [locne comepkumoe oxiaxknanu ¥ (QUIBTPOBAIH ¢ moMonlbio BopoHku Illorra.
OcraTok pacTuTensHOTO MaTepuana 3amuBanu 70%-HbM, a 3aTeM 40%-HBIM 3THIIOBBIM CIIHPTOM H TIOBTO-
pstmu iportenypy (Handayani, Faradiba, 2021).

B ocHOBe 1BETHBIX Ka4€CTBEHHBIX PEaKIUN WCTOIB3YIOTCS METOIBI BOCCTAHOBIICHHS (DIIABOHOWIOB B
MPUCYTCTBUH COJSTHOW KHUCIIOTHI TAKUMU MHKPO3JIEMEHTAMHU, KAK MarHWi ¥ IUHK, KOTOPHIC YYacCTBYIOT B
BOCCTaHOBHUTEJIBHBIX PEAKIUAX KapOOHHUIAITMPOHOBOTO KOJIbIA (hJIABOHOUIOB IO aHTOI[MAHHMIUHOB, U JAIOT
KpacHoe (Marauii) Win opamkeBoe (IMHK) OKpantuBaHue. IHTEHCHBHOCTh OKPACKH 3aBUCUT KaK OT KOJIHYe-
cTBa (IaBOHOUIOB, TaK U OT UX CTPYKTYphl. [y ycraHoBIIeHUS (akTa HATU4us (pIIaBOHOUIOB B SKCTPAKTAX
OBLTH MTPOBEJICHBI Y€ThIPE KAYECTBEHHBIC Peakiuy: BuiibcoHa, MuaHuInHOBast Mpo0a, peakius ¢ MEeI0Ybio U
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xyopuznoM amroMuHus. [1o pesynbraTaM nccliefoBaHUs BCE YETHIPE PEAKLMH JAJIN MOJIOXKHUTEIBHBIN Pe3yilb-
TaT ¢ SKCTpaKTaMu Zea mays (KyKypy3bl OOBIKHOBEHHOH), YTO OATBEPAUIIO IPUCYTCTBUE B HUX (PIIaBOHOU-
1oB (puc. 1).

Maramii — 3CCEHIHATLHBI MHKPOIJIEMEHT, KOTOPBIA oO0ecmedmBacT pabdoTy KIETOK CepAcdHO-
COCYIUCTOM M HEPBHOM CHCTEM OpraHU3Ma, a TAKXKE yJIydllaeT yCBOeHUE BUTAaMUHOB B¢, Bo u Bi,. [lunk —
3CCEHUHAIbHBI MHUKpPORJIEMEHT, KOTOPBIH OTBEYaeT 3a Mpo- !

LECChl JIeNICHHs KIETOK, o0ecreunBaeT NpaBuibHOE (DYHKIINO- ' -
HUPOBaHHWE MMMYHHOW CHCTEMBI, yYaCTBYeT B CHHTE3€ TECTO- 1 &)

L %
CTepOHA U ABJIsIeTCs KodaKkTopoM (DepMEeHTa apoMaTasbl. SRR | M

Xummsm peakuu ¢ AlCl; 3akmovaercs B popMUPOBaHUT
BOIOpoAHbIX cBsa3eit mexxay R-COH u OH rpynmamu aByx ok-
curpyn Cs- 1 Cs-(hJTaBOHOHMIIOB M AT XKEITOE OKpaITUBaHUC B C D
3a cyeT 00pa30BaHUs XEJIaTHBIX KOMIUIEKCOB. Pojb amoMuHMs A
B OpraHM3Me HE3HAUUTENbHA, OJHAKO CONU OOJIANAIOT aHTa- Puc. 1. Pe3yAbTaTbl KQY€CTBEHHOM PEeAKLIMM
IUAHBIM 3P deKToM, B cBsi3u ¢ 3TuM npenapatsl ¢ AlCl; mpu- HO PAGBOHOMABI C SKCTPAKTAMM Zea mays:
MEHSIOT IPHU JTeUEHUH TIENTUUECKUX 3B, A — peakuus BuabCOoHa,

KonuuectBeHHOE ompeeneHre GpIaBOHOUIOB BRITOTHSITN B — umaHuanHOBRaA Npoba,

C- peakums C LLEAOYLIO,
CHEeKTPO(OTOMETPUIECKUM METOIOM B IlepecyeTe Ha KBeple-
D- peakums C XAOPUAOM AAIOMUHMS

TUH. B mpolecce n3mMepeHns CIob30BalH PEAKIUI0 KBepIie-

THHA C PAacTBOPOM XJIOpHJA AOMHUHHS, JJIMHY BOJHBI BhICTaBISUIM Ha 430 HM, TIOCKOJIBKY MMEHHO 3Ta
JUIMHAa BOJIHBI SIBJIIETCA YJCNIbHBIM IIOKa3aTejaeM OOpa30BaHUS XEJIATHOTO KOMIUIEKCA XXEITOro LBETa
kBepueruHa u AlCls. Ilo rpagynpoBouyHOMY rpaduKy, ONpeAeIniIn MPOLEHTHOE COAepKaHue CyMMBI (iia-
BOHOJIOB U ()J1aBOHOB (pHC. 2).

MpagyMpoBOYHbIN rpadumK
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Puc. 2. ([paAMpOBOYHOM rPACOUK AAS KBEPLETMHA

MaccoBast fons (hnaBoHONIOB W (DJTAaBOHOB B aHANHM3MPYEMOH MpoOe 3KCTpakTa Zea mays COCTaBUIIA
18% Mr/T CyXOl Macchl.

3AKAIOYEHUE

Hcnonp3oBaHME MarHus, IMHKA W QJIIOMUHHA LIEIeco00pa3HO B pa3paboTKe HOBBIX METOJOB Kaue-
CTBEHHOI'O U KOJIMYECTBEHHOIO onpenesieHus (paaBoHoua0B. Takke MOXKHO TOCTOBEPHO CKa3aTh, YTO PhUIb-
LA U MeCTHKH Zea mays (KyKypy3bl OOBIKHOBEHHOI) SIBISIOTCSI EPCIEKTUBHBIM U OOraTbiM MCTOYHHKOM
(b1aBOHOMIOB ¥ MOTYT PEKOMEHIOBATHCS B IMTAHUH YEIOBEKa B Ka4eCTBE aHTHOKCHIAHTOB.
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USE OF TRACE ELEMENTS IN METHODS
OF QUANTITATIVE AND QUALITATIVE DETERMINATION
OF FLAVONOIDS IN PLANT RAW MATERIALS

A.A. Yerkin, O.A. Naumenko

Orenburg State University,
Pobedy ave., 13, Orenburg 460018, Russian Federation

ABSTRACT. Flavonoids are important essential substances and enter the body with plant foods or medicinal
plants rich in flavonoid compounds. Flavonoids have a wide range of biological activity (antioxidant, antibacterial).
Methods of qualitative and quantitative determination of flavonoids on the basis of colour reactions involving such trace
elements as magnesium, zinc and aluminium, which participate in reductive reactions of flavanoids and give red (mag-
nesium), orange (zinc), yellow (aluminium) colouring, are considered in this work. The role of these trace elements in
the organism and the mechanism of their chemical action used in methods of quantitative and qualitative analysis of
flavonols and flavones content in extracts of Zea mays (Common Corn) are presented. Four qualitative reactions were
carried out to establish the presence of flavonoids in the extracts: Wilson's, cyanidine assay, reaction with alkali, reac-
tion with aluminium chloride, which gave positive results with Zea mays (Common Corn) extracts, which confirmed
the presence of flavanoids in them. For the quantitative determination of flavonoids, spectrophotometry at 415 nm was
used by reaction with aluminium chloride in terms of quercetin. A calibration chart was previously constructed with di-
lutions of quercetin in the presence of aluminium chloride. According to the results of spectrophotometry it was found
that the mass fraction of flavonols and flavones in the analysed sample of Zea mays (Common Corn) was 18 % mg/g
dry weight. According to our results, we can reliably say that stigmas and pistils of Zea mays (Maize ordinary) are a
promising and rich source of flavonoids. It is expedient to further use magnesium, zinc and aluminium in the develop-
ment of new methods for the determination of flavonoids.
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