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Ilposedeno docnioxcenns 3i 3'9Cy8anHs 6MICIy AHMOYIAHI6 MA IXHIX 21H0KO3UOI8 8 3ePHI KYKypyo3u
3a11eHCHO 80 11020 Koabopy: xcosmoeo — ninia IKC3202; 6aepanoeo i memno-cunvoeo — nonyaayii K1 ma
C1 gionosiono. Busesneno 3anedxicHicmv MidC KOIbOPOM 3€PHA  OOCHIONCYBAHUX 2EHOMUNIE KYKYPYO3U I Kilb-
KICHUM 6MICITMOM 6 HbOMY AHMOYIAHIE.

Kntrouoei cnosa: Zea mays L., anmoyianu, ninis, nonynayia, emicm, Kouip.

AHTOLIIaHN HAaJEeXaTh J0 TPYNH BiTaMmiHiB P 1 BiZirparoTh BaXJIHMBY pOJib B MiATPUMAaHHI
KUTTEIISIIBHOCTI OpraHi3My JIOAMHH 1 TBApUH HAa HaleKHOMY piBHI [1]. ¥ MemuinuHi aHTOIiaHH
BUKOPUCTOBYIOTH SIK CYyJUHOPO3IIMPIOBATBHUN Ta MPOTUIYXJIMHHHUH 3aci0, a TaKOX 1X BBaXKalOTh
MPOTU3aNaIbHUMH pedoBUHaMU [2]. OcTaHHIM YacoM iHTEpecC JO aHTOIiaHIB SK MIrMEHTIB OMIT-
HO TIOCHJIMBCS Yepe3 BUKOPHUCTAHHS iX SK HATypaJIbHHUX XapuyoBHX OapBHUKIB. 30KpeMa BCTAHOB-
JIeHO, 1O (h10JIETOBE 3€PHO KYKYPYA3M MICTUTh MIIMEHTH 3 BUCOKOK aHTHOKCHJIAHTHOK aKTHB-
HICTIO, SIKI MO’KHAa BHKOPHCTOBYBATH SIK HATypaJbHHH OapBHHUK Yy XapyoBiil MpoMHUCIOBOCTI [2].
Po3pi3HAIOTh JeKiabKa BUIIB QHTOIIAHIB — IIIaHIIWH, MMEJTAprOHIINH, NeNb(IiHIANH, MaIbBIIHH,
HNEOHIMH Ta iX 3-TIIOKO3UAM, KOJIp SKUX BU3HA4YaeThesl 3HadeHHsAM pH cepenosuia. Bonu pos-
YUHHI Y BOJII Ta MIJKUCIEHOMY criupTi [3].

VY 3B’43Ky 3 NPUPOJIHOIO KOPUCTIO Ta HE30aIaHCOBAHICTIO XapuyBaHHs JIIOJEH BUPOIYBAHHS
CUIbCHKOTOCTIOAAPCHKUX KYJIbTYP 3 BUCOKMM BMICTOM aHTOLIIaHIB € JOCUTh akTyallbHUM. OJIHIEO 3
HUX € KyKypy/a3a, sfika 3a o0cAraMM BHKOPHCTAHHs JJIi MPOAOBOJBYMX, KOPMOBUX 1 TEXHIUHHX
LIJIeH T0cCi/Iae TPOBIIHE MICIIE Y CBiTi1, TOMY OCOOJIMBO 3aCIyTOBY€ Ha yBary IMOIIYK HMUISIXiB CTBO-
pEHHS 11 TEHOTHUIIIB 3 MIIBUIIIEHUM BMICTOM aHTOIIiaHIB.

Ha nanuit yac i1eHTH(}IKOBAHO JIiHIT KYKYpYI3H 3 JOCTaTHHO BUCOKMM BMICTOM aHTOLIIAHIB.
Tak, Bimoma Taiiceka miHigs KNDjg4p, SIka XapakTepu3yeThCsl 3aralbHHUM BMICTOM aHTOIIIaHIB Ha
piBHI 1556,4 Mr/kT cyx0i Macu 3epHa, a MiaHiIWH-3-TIIOKO3U Ta MeaproHiIHH-3-TIIIOKO3U] Mic-
TUTH BIAMOBIIHO Y KinbkocTi 315,3 mr/kr i 106,7 mr/kr. Bigoma iHma Taiiceka ninis BW 3 Bkpaii
HU3bKHAM 3arajlHUM BMICTOM aHTOIIiaHiB — 2,6 MI/KT Ta BMICTOM MiaHiAWH-3-TIIOKO3UAY Ha PiBHI
0,5 mr/kr, nenaprotiann-3-rioko3uny — 0,5 mr/kr [4].

Mema 0ocnidosycenna — BU3HAYCHHS] BMICTY aHTOLIaHIB Ta IXHIX TJIFOKO3HJIB y 3€pHI I'€HO-
TUMIB KYKYPY/A3H, SIKI PI3HATbCA 3a 3a0apBiieHHAM 3epHa. B Ykpaini poOoTu y HampsiMKy CTBO-
PEHHS TEHOTHIIB KYKYpPY[3H 3 KOHTPOJIbOBAHUM BMICTOM aHTOLIaHIB Yy 3€pHI TUIbKM HaOyBarOTh
CBOT'O PO3BUTKY

Mamepianu ma memoodu 0ocnioxyncens. MatepiaioM IOCTIKEHHS OyJlIM T€HOTHIH KYKY-
pym3u (Zea mays L.): minis IKC3202 — 3epHo xoBte (puc. 1, 4), momynsist K1 — Garpsuae (puc.
2,5) tanomynsauist C1 — temHo-cune (puc. 3, 6). Jocnimxenns 6ynu nposeneHi B 2016 p. B 1abo-
paropii 6ioTexHoorii, pizionorii Ta MeToIiB cenekuii Ha 6a3i [HCTUTYTY 3epHOBUX KYJBTYD.

Bwmict anTOwIaHIB BU3HAYaIM MOIU(IKOBAHUM METOAOM audepeHiiitHoi cnekTpodoToMeTpil
[5-6]. BcranoBmoBanu 3arajbHUil BMICT aHTOLIAHIB B 3€pHI, BMICT 5 ()pakiiii HETJIOKO3HMIbO-
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BaHMX aHTOLIaHIB (LIaHIIUHY, MEIApPTrOHIAUHY, AeNb(iHIIUHY, MaTbBIIMHY Ta TEOHIAMHY) 1 5

¢bpakmiii iXHIX TIOKO3WIBOBAaHUX (GopM (IiaHiIuH-3-TIIOKO3HUy, NeNaproHiIuH-3-TJIIOKO3UIY,
nenbGiHiMH-3-TIIIOKO3UAY, MalbBiIHH-3-TJIIOKO3UIY Ta TEOHIAMH-3-TIOK03uay). B tabmmmi 1
HAaBEJICHO KOJIp JOCHIIKYyBaHUX (Ppakiliii 1 TOBKWUHY XBHJII CBITJIOBOTO TOTOKY, SIKa MPH OMPO-
MiHEHH1 y crekTpodoTomeTpi 3abe3mneuye ix Bizyanizalilo.

Puc. 2. 3epuo momymnsanii K1.

I.h:f.

Puc. 4. Po3menene 3epHo
minii IKC3202.

Puc. 5. Po3menene 3epHo
nomyssimii K1.

Puc. 6. Po3menene 3epHo
nomysiii Cl.

1. Xapaxkmepucmuxka ¢ppaxuin anmouianie 3a [Luis E. Rodriguez-Saona and Ronald E. Wrolstad]

PeuoBuna Komip HO]?’)KHH? XBHIL
JUTS Bi3yastizaiii, HM
Iianigua IMoMapaH4YeBO-YEPBOHUI 510,5
[lenapronigna MOMapaH4YeBHI 504,5
Henbdiniana CUHBO-YEPBOHUN 522,5
MaubBignH CHUHbO-YEPBOHUM 520
[leonigux [TOMapaH4Y€BO-UYEPBOHUI 511
LianiquH-3-TIIOKO3H] IOMapaH4YeBO-YEPBOHUIT 512
[enaproHiauH-3-TITIOKO3H]T MOMapaH4YeBHI 516
JenbdinimuH-3-rroko3ua CUHBO-YEPBOHUN 520
ManbBiauH-3-TIIOKO3UT CUHBO-YEPBOHUN 535
ITeoninuH-3-TIFOKO3U moMapaH4YeBO-YEPBOHHUIT 512

BwMicT anTOIiaHIB HaBeaeHO y MI Ha | Kr 3epHa npu Bosiorocti 14 %. JlocinipkeHHs! IpoBoO-
JIATU Yy TBOX O10JIOTIYHHMX 1 TPhOX aHATITHYHHUX MOBTOPEHHSIX. CTAaTUCTUYHHI aHATI3 JaHUX TPO-
BeaeHuit 3a JI. O. AntpamenTtoBoro [7]. B Tabmuigx pesynbTaTé mokasaHi y BUTIIAAL X + mto s,
JIe X — cepelHe apuPMeTHUHE 3HAYCHHS MOKa3HWUKa, M — MOXHUOKa CepeHhOro apH(pMETHIHOTO
3HaueHHs, {pos— kpurepiit CThrogeHTa 1 piBHs 3HauymocTi 0,05.
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Pe3ynomamu 0ocnioxyceny BMICTY aHTOIAHIB B 3epHI KykKypym3u Jinii IKC3202 1 momy-
st K1 ra C1 HaBeneHi B Tabaumi 2.

2. Buicm anmouianis y 3epHi zenomunie KyKypyo3u, m2/Kz 3epHa

I'enotun (koumip 3epHa)

Pesonntia IKC3202 (xoBTHiA) ‘ K1 (6arpsiauii) | C1 (TemMHO-CHHIN)
Hernroko3unpoBaHi popMu aHTOLIaHiB
Lianigua 111,3+ 16,5 205,5 + 66,4 420,5 + 33,7
ITenaprouigun 150,6 +£ 19,9 299,4 + 74,8 620,0 £27,2
Henbdiniaux 78,9+9,6 133,4+ 32,4 298,8 £ 37,4
ManbBigua 96,5+ 16,6 146,2 + 472 319,6 + 52,7
Ileoninua 77,3+10,4 1455+ 40,4 314,8 + 32,3
Pazom 5145 + 26,4 930,0 £ 60,8 1973,7+ 1181

I'mroxo3umboBaHi hopMH aHTOITIaHIB

IiaHiguH-3-TTIOKO3H T 228,8 +£ 30,0 299,8 +108,0 526,6 + 1459
[NenapronianH-3-TIOKO3U]T 121,1+16,8 227,6 £ 69,4 514,8 + 47,6

JenbdiniuH-3-rIroKo3u 1 94,6 £16,3 179,3+ 79,4 548,0 £ 93,7

ManbBiauH-3-TII0KO3UT 111,8+ 16,3 495,3 £ 166,2 1176,0 +£233,3
IleonianH-3-rII0KO3UI 3145+41,3 559,0 +£197,2 1275,3 +277,2
Paszom 870,8 + 82,8 1761,0 + /46,3 4040,7 +£ 335,6
Bceworo anroniadis 1385,3+ 47,1 2691,0+923 6014,4 £2153

Sx BuIHO 3 TAOMUI 2, 3araJIbHANA BMICT aHTOIIIaHIB B 3€pHI JOCTIPKYBAaHUX TCHOTHITIB KYKY-
pyn3u Bapitoe B Mmexxkax 1385,3-6014,4 mr/kr, To6to cranoButs 0,13853-0,60144 % macu 3epHa.
3aranpHUI BMICT aHTOLIaHIB B koBTOMY 3epHi JiHii IKC3202 cranoBuB 1385,3 mr/kr; y 6arpsiHo-
My — nonynsmii K1 el mokasnuk 30inbmryBaBcs g0 2691,0 mr/kr, o610 y 1,9 pasza, a B TeMHo-
cuaboMy 3epHi monyssiii C1 mocsraB 6014,4 mr/kr, mo y 4,3 pasa Ouisire, Hik y IKC3202 1 B 2,2
pasa mopiBHsHO 3 K1.

Hermoko3miboBaHi (hOpMU aHTOIIaHIB CTAHOBWIIH OJTM3HKO TPETUHH 1X 3araJibHOT KUTBKOCTI B
3epH1 JOCTIKYBaHUX 3pa3KiB. 3aralbHUM BMICT HETTIOKO3WIbOBAHMX aHTOIIIAHIB, & TAKOX BMICT
iXHIX oKkpeMux (popm, 3a BuKIt04eHHIM ManbBiauHy B IKC3202 1 K1, nocToBipHO pi3HUBCS Y TPbOX
3pa3KiB, 301IbIIYIOYNCH 3 HAPOCTAHHSAM KOJbOpY 3epHa. HallOimpmmii BMICT HETIFOKO3UILOBAHUX
¢bopM aHTOLI1aHIB OyB XapakTEepHUN ISl TEMHO-CHHBOTO 3epHa nomyssiuii C1 (1973,7 mr/kr 3epHa).
V¥ CI cnocrepiranocst 10CTOBIpHE 301IbIIEHHS BMICTY HETJIIOKO3UIHUX (DOPM aHTOILiaHIB BiTHOCHO
IKC3202 — 3a ¢pakuismu B 3,3—4,1 paza, y cepenaboMy B 3,8 pasa, a BimHocHO K1 — 3a ¢paxiismu
B 2,0-2,2 paza, y cepenubomy B 2,1 paza. Y K1 Binnocno IKC3202 BMicT pi3HUX (pakiiii HErJo-
KO3UJHUX aHTOIllaHiB 30u1bIryBaBcs y 1,5-2,0 pasu, y cepennbomy B 1,8 pasa.

T IIOKO3MTbOBAHI AHTOWIAHH Y TOCIIUKYBAHHX TEHOTHITIB CTAHOBHIIM GIM3BKO /3 iX 3araib-
HOTO BMICTY B 3€pHI. 30KpeMa, BMICT TIJIIOKO3WIHOBAaHUX ()OPM aHTOIlIaHIB B 3€pHI IEpEBaKaB
BMicT Hermoko3uiaboBanux Gopm: IKC3202 — B 2,7, K1 —B 2,9, C — B 3,1 pa3a. 3aransHuii BMicT
TIIIOKO3MIIOBAHUX aHTOIIAHIB, @ TAKOXK BMICT IXHIX OKpeMHUX (opM, 3a BHKIIOUEHHSIM IiaHiIHH-3-
rIoKo3uay 1 aenbdinianH-3-rmoko3uay y IKC3202 ta K1, mocToBipHO pi3HMBCA B YCiX TPbOX
(dbopm 1 30UTbIIYBAaBCS B HAMPSAMKY BIJ dKOBTOTO 3€pHA JI0 OarpsHOro i TeMHO-CHHLOTO. HaiOib-
MK BMICT IIIOKO3MJILOBAHUX (POPM aHTOIIIaHIB TaKOX OyB XapaKTepHUI TEMHO-CHHbOMY 3€pHY
nonyssitii C1 (4040,7 mr/kr). ¥ C1 criocTtepiranocst TOCTOBIpHE 30UTbIIEHHS BMICTY TITFOKO3UIHUX
¢dopm anromianiB BigHocHO IKC3202 3a ¢ppakuismu y 2,3-10,5 pa3a (B cepennbomy B 4,6 pasa), a
K1 -y 2,8-3,1 pa3a (B cepennbomy y 2,3 paza). ¥ K1 BigHocHo IKC3202 BwmicT pi3HHX (pakiiii
TIIIOKO3UIHUX aHTOIliaHiB 3011bInyBaBcs y 1,3—4,3 paza (B cepeaapomy y 2,0 pasn).

BincoTkoBe criBBIIHOIIEHHS HETIIOKO3MILOBAHUX Ta IIIOKO3UILOBAHUX aHTOIIaHIB Ta IXHIX
¢bpakuiil y 3epHi JOCTIUKYBaHUX T€HOTHIIB KYKYPYA3U 3 PI3HMM KOJHOPOM 3€pHa BUCBITJIEHO B
Tabymmi 3.

Sk BumHO 3 TabmMII 3, BiICOTKOBE CITIBBIAHOIICHHS HETTFOKO3MIHOBAHUX ()OPM aHTOIIIaHIB Y
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JOCITI/DKYBAaHUX TEHOTHUITIB KYKYpya3u KoymBayiocss y mexax 32,8-37,1 % Bix iXxHBOI 3araabHOT
KUTBKOCTI Ta 3MEHIIYBAJIOCS IpPU IMOCHJICHHI KOJbOPY 3€pHAa B HAIPSIMKY BiJl KOBTOTO — JIiHIs
IKC3202 (37,1 %) no Oarpsnoro — nmomynsuisa K1 (34,5 %) ta remHo-cunboro — mnomymsuisa Cl
(32,8 %). BinnmoBigHO IIIIOKO3WIIbOBAaHI (POPMHU CTAHOBKJIM 3aJICKHO Bix reHotuiy 62,9—67,2 %
3arajJpHOTO BMICTY aHTOIlIaHIB, IXHS YacTKa JICIIO 30UIbIIyBaiacs B HaNPSMKY BiJl )KOBTOTO 3e€pHa
(62,9 %) no Garpsiroro (65,5 %) i TeMHO-cUHBOTO (67,2 %).

3. Cnigsionouwtenna hpaxuin anmouianie y cenomunie KyKypyo3u 3 pisHUM Ko1b0opom 3epHa, %
6i0 3a2a1bHO20 6MiCIY GHMOUIAHIE

P I"'enoTunu
cHOBHIA IKC3202 (:xoBTe) ‘ K1 (barpsue) ‘ C1 (TeMHO-CHHE)
Hermroko3mipoBaHi (hopMH aHTOITIAHIB
Iianigna 8,00 7,6 7,0
[enaprouiaux 10,9 11,1 10,3
Henbdiniauu 5,7 50 50
ManbBiguH 7,0 54 53
Ileonigua 5,6 5,4 5,2
Pazom 37,1 345 32,8
['moko3uiIboBaHi GOpPMHU aHTOLIIAHIB
1iaHiguH-3-TTIOKO3H T 16,5 11,1 8,7
[enaproniauH-3-TIIOKO3U/T 8,7 8,5 8,6
JenbdinimuH-3-rIr0K03u 1 6,8 6,7 9,1
MaubBiguH-3-TIIFOKO3H 8,1 18,4 19,6
INeoHignH-3-TIIFOKO3MU/T 22,7 20,8 21,2
Pazom 62,9 65,5 67,2
Bceroro 100 100 100

AHaui3 CriBBiIHOIIEHHS OKpeMHX (hpakiliii mokasye, 1o 31 3MiHOK KOJIbOpY 3epHa (Bif )KOB-
TOTO /0 OarpstHOrO i TEMHO-CHHBOTO) MPOCTEKYETHCS 3MEHIIEHHS BiJICOTKY AENb(QIHIAMHY Ta
MabBiAUHY Ha (OHI 30UIbIIEHHS YaCTKH IXHIX TIIIOKO3MIbOBAHUX (OpM, 0OCOOIMBO MabBiIUH-3-
rimoko3uay (Outem HiK y 2 pasu). OmHOYACHO TpPH TMOCHIICHHI KOJBbOPY 3€pHA BinOyBaeTbCs
3MEHIIEHHS BIICOTKY LiaHIUHY 1 MEOHIJUHY K B HETJIIOKO3WJIbOBaHIN, TaK 1 B MIIOKO3WJILOBAaHIN
dbopmax, a YacTka NeJaproHiANHY Ta HOTo 3-TIIIOKO3UAY 3alUIIAETHCS 0€3 3MiH.

3a nmiTepaTypHUMHU JaHMMH, 3arajlbHUM BMICT aHTOLIAHIB B 3€pHI KYKypyA3H 3HAYHO KOJH-
BaeThes: B 2,50 1o 696,07 Mr/kr B 3epHi cepOChKO1 KyKypyA3u [8], Ha piBHI 2,6 MI/KT y TaliCbKOIi
miHii BW 1 1556,4 mr/kr y taiicekoi miHii KND1g4p [4]. ¥ npoaHanizoBaHUX HaMU 3pa3kax, BUPO-
IIyBaHWX B YKpaiHi, 3araJbHUil BMICT aHTomiaHiB cTaHOBUB 1385,3-6014,4 Mr/kr 3epHa, 10 Ha
PiBHI OKpEMHX MPOaHANII30BaHUX 3aKOPJJOHHHUX 3pa3KiB a00 MEpEeBUIIYE iX.

3a okpeMuMu (paKIlisIMA BiJIOMO, IO IiaHiAWH-3-TITFOKO3H/ Ta TIeIaprOHIINH-3-TJIFOKO3U Y
taricbkoi JiHil KND1g4p cTanoBisaTs 315,3 Ta 106,7 mr/kr, a 8 BW — mo 0,5 mr/kr [4]. B oaniii i3
HAyKOBUX poOiIT [9] Big3HaUeHO, 110 BMICT HiaHIAWH-3-TJIFOKO3HUIY Y 3€pHI OOMIBIHCHKOI KYKYpYy/-
3u ctaHoBUB Bif 20 g0 720 mr/kr. Y 3pa3kax, sKi MU aHaTi3yBalld, BMICT I[1aHiIWH-3-TIIOKO3UTY
KoJMBaBcsl y Mexkax 228,8-526,6 mr/kr, a nenaprouigua-3-rimoko3uny — 121,1-514,8 mr/kr. I[Ipo-
B€JICHE TOPIBHAHHS CBIUUThH NMPO 3HAYHE BapilOBaHHS BMICTY JAHUX PEUOBHMH Yy 3pa3Kax KyKy-
PYZI3H Pi3HOTO TEHETHYHOTO MOXO/PKEHHS; TAKOX MOYKHA MIPUITYCTUTH, 1[0 MaB MicCIIe 1 BIUTUB YMOB
BUPOIIYBaHHs KYKYpY/A3U Ha HaKOIMHMUYEHHS SIK 3arajbHOI KUIBKOCTI aHTOILaHiB, TaK 1 IXHIX OKpe-
MUX (QpaKIii.

Bucnosku

Takum 4MHOM, aHAJi3 BMICTY aHTOIlIaHIB B 3€pHI KYKYpPyJI3W II0Ka3aB, IO 3MiHA KOJIbOPY
3epHa B HANpPSMKY BiJ JKOBTOTO /10 OarpsHOro Ta CUHBOTO BiI0yBa€ThCs HacamIlepes 3a paxyHOK
301IbIIEHHS 3arajJbHOro BMICTY aHToul1aHIB. [loCHIIEeHHS KOJIbOpY 3€pHa TaK0X CYNPOBOJKYETHCS
iHTeHCU(IKalllel0 KOBAJIEHTHOI MonaM(iKalii OKpeMHUX BUAIB AHTOIIaHIB MUIIXOM TJIFOKO3HIIIO-
BaHHSA, B Pe3yJbTaTl 4Oro 30UIbLIYEThCS 3arajbHa YacTKa IIIOKO3UJILOBAHUX (POpM B OarpsHoMy
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3€pHI Ta, 0COOJIMBO, TEMHO-CHHBOMY MOPIBHSHO 3 KOBTUM. [IOCHIICHHS KOJIbOPY 3€pHA Ta 3011b-

IIIEHHS 3arajJbHOr0 BMICTY aHTOLIAHIB CYHNPOBOKYETHCS 1 MEPEpO3MOIIIOM iXHIX OKpeMHX (pak-
uii. [lepmr 3a Bce, B TEeMHO-CHHBOMY 3€pHI MTOPIBHSHO 3 YKOBTUM Pi3K0 (OLIBIN HIK y 2 pa3u) Mif-
BHUIIY€THCS BMICT MaJbBiIUH-3-TIIIOK03UY. [IeBHI 3MiHM BiIOYBAIOTHCS 1 B CIIBBITHOIICHH] 1HIITUX
dpakiiii, a camMme — 3MEHIIYETHhCS BiJICOTOK HEMIIOKO3WJIbOBAHMX ACNb(IHITUHY, MalbBiIUHY, a
TaKOX IiaHITUHY Ta TICOHITUHY SIK B HETVIIOKO3WJIBOBAHIN, TaK 1 B TIIFOKO3MUJIBOBaHIM (hopMmax,
30UIBIIYETHCS YacTKa Jeb(iHiAuH-3-TIIFOKO3HUIY, IIPH IbOMY BiJICOTOK TEJIAproHiIUHY 1 Horo 3-

TIIIOKO3UY 3alIUINAEThCs O€3 3MiH.
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HccnenoBano copep:kaHrs aHTOIMAHOB M HMX TIIMKO3HWIOB B 3epHE KyKypysbl muHmm MKC3202 —
xéntoe u AByx nomyisiuuid: K1 — 6arpoBoe u C1 — TemHo-cuHee. OTMeUeHa 3aBUCUMOCTb MEXKAY OKpac-
KOH 3epHa KyKypy3bl B UCCIIEJIOBAHHBIX T€HOTHIIAX U KOJINYECTBEHHBIM COJIEPKaHUEM B HEM aHTOLMAHOB.
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In Ukraine, the work towards the development of maize genotypes with controlled contents of
anthocyanins in grain is only beginning to develop. The purpose of our study was to determine the contents
of anthocyanins and their glucosides in grain of maize genotypes, which differed in colour of grain. The
research material was represented by following maize (Zea mays L.) genotypes: yellow grain inbred line
IKC3202, purple grain population K1, and the population C1 with dark blue grain. The contents of antho-
cyanins were determined by the modified method of differential spectrophotometry. The total contents of
anthocyanins in grain, the contents of 5 fractions of nonglucosylated anthocyanins (cyanidin, pelargonidin,
delphinidin, malvidin and peonidin) and of 5 fractions of their glucosylated forms (cyanidin-3-glucoside,
pelargonidin-3-glucoside, delphinidin-3-glucoside, malvidin-3-glucoside and peonidin-3-glucoside) were
determined.

The total contents of anthocyanins in the investigated genotypes varied within 1385,3-6014,4 mg/kg of
grain, that was 0,13853-0.60144 % of grain weight. The total contents of anthocyanins in the yellow grain of
the IKC3202 inbred line was 1385,3 mg/kg. With the intensification of colour up to purple in the grain of the
population K1, this value increased to 2691,0 mg/kg, that was 1,9 times higher. In the dark blue grain of C1-
population it was 6014,4 mg / kg, which was 4,3 times higher than in IKC3202 and 2,2 times higher than in
K1.

Nonglucosylated forms of anthocyanins accounted for about one third of their total amount in the grain
of investigated samples. The total contents of nonglucosylated anthocyanins, as well as the contents of their
individual forms, with the exception of malvidin in IKC3202 and K1, significantly differed between three
genotypes, growing simultanously with the intensification in the specific grain colour. The highest contents
of nonglucosylated forms of anthocyanins was for dark blue grain of the population C1 (1973,7 mg/kg).

Glucosylated anthocyanins in the studied genotypes comprised about two thirds of their total grain
contents. In particular, the contents of glucosylated forms of anthocyanins in grain exceeded the contents of
nonglucosylated ones in IKC3202 by 2,7 times, in K1 by 2,9 times, and in C1 by 3,1 times. The total
contents of glucosylated anthocyanins, as well as the contents of their individual forms, with the exception of
cyanidin-3-glucoside and delphinidin-3-glucoside in IKC3202 and K1, also significantly differed between
three genotypes and increased from yellow grain to purple and dark blue ones.

The proportion of nonglucosylated forms of anthocyanins in the investigated genotypes was within
32,8-37,1 % of their total amount. It decreased with the intensification of grain colour from yellow in
IKC3202 (37,1 %) to purple in K1 (34,5 %) and dark blue in C1 (32,8 %). Accordingly, glucosylated forms
comprised 62,9-67,2 % of the total contents of anthocyanins, depending on genotype. Their part somewhat
increased with the transition from yellow grain (62,9 %) to purple (65,5 %) and dark blue (67,2 %).

Thus, the analysis of the contents of anthocyanins in grain of maize samples of different colours
showed that the change from yellow to purple and blue grain occured primarily due to an increase of total
contents of anthocyanins. Colour enhancement is also accompanied with the intensification of the covalent
modification of certain species of anthocyanins via glucosylation, resulting in the increase of total proportion
of glucosylated forms in purple grain and, in particular, in dark blue grain compared to yellow one. The
intensification of colour and growth of the total contents of anthocyanins were accompanied with the
redistribution of their individual fractions. First, in the grain of the dark blue colour, in contrast to the yellow
one, the contents of malvidin-3-glucoside increased sharply, more than twice. Certain changes touched upon
the ratio of other fractions: the proportion of non-glucosylated delphinidin and malvidin, decreased as well as
cyanidin and peonidin in both non-glucosylated and glucosylated forms. The fraction of delphinidin-3-
glucoside increased, while the proportions of pelargonidin and its 3-glucoside remained unchanged.
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