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BUBUYEHHS ®JTABOHOITHUX ITIIKO3UIIB JINCTKIB
EHIOCHEPMAJIBHOI'O MYTAHTA KYKYPYJI3U SUGARY-1

3 mcTKiB eHgocnepMaibHOro MyTaHTa KyKypyasy sugary-1 BugineHo 1a ineHtmgikoBaHo 4 ¢piaBoOHOBMX IT1iKO-
3uan: MOHO3UAW anireHiH-7-O-rmokoavn, unHapous (/oTeoniH-7-0-B-D-rawokonipaHosuns); 6io3yan CKommo-
aug (moreoniH-7-0-L-pamHonipaHoavsi-O-B-D-riokonipaHosu ), xpu3epion-7-0-pyTuHO3U/A.

KJTHOHOBI CJIOBA: kykypya3a, myTtauisa, ¢psaBoOHOIgHI CMOMyKU.

BCTVYI. CTBOpEHHST HOBMX NiKapPCbKKX Mpe-
naparis i3 POCANHHOI CUPOBUHM € MPIOPUTETHUM
HanpsaMKoM dapmMaueBTUYHOI NPOMUCIOBOCTI.
Hanbinblunin iHTepec BUKNMKaIOTL oxepena ¢e-
HOMBbHUX cnonyk. Kykypyasa € onTUMaUuibHUM Ke-
penomMm OTpMMaHHs BioNIoriYyHO aKTMBHUX pPeyo-
BUH. Y MeOW4HIA NpakTuLi BUKOPUCTOBYIOTb KY-
KYPYO3sHY Oflito, KpOXMasnb Ta KyKypya3aHi
CTOBMNYMKM 3 npuinmodkammn [7, 10]. JIncta kyky-
pyasu B YkpaiHi 3aCTOCOBYIOTb BUKJIKOYHO Y TBa-
pyHHMUTBI [1].

EHOocnepManbHUin MyTaHT KYKYpyA3u suga-
ry-1 6yno oTpMMaHO LUSIXOM BBEOEHHS B FeHo-
TUN KYKYPYO3W 3BMYANHOI 3yOrnoaibHol reHa, o
BMNJIMBAE Ha CTPYKTYPY €HO0CrnepMy 3epHiBKU,
CNPUSIE HAKOMUYEHHIO LLYKPiB, 3HWXKYE BMICT KPOX-
Maso i NigBULLLYE BMICT AeKCTpuHIB 0o 32 % [5].
LLInpokmm macam CnoXuBadiB Usi KyKypya3a Bifo-
Ma nif, HAa3BOKO “LIyKpoBa Kykypyasa”. ['eH sugary-1,
NpUTaMaHHNIA LLYKPOBIN KyKYpYA3i, € TUNOBUM AOJ151
CMOHTAHHUX NPUPOAHUX MyTaLiA, @ OTPUMaHi pocC-
JIMHN HE MICTSATb MeHiB iHLWNX OpraHi3miB.

Y nonepepHix gocnigax 6yno BuB4YeHo Gio-
NOriYHY aKTMBHICTb JINCTKIB eHOocnepMasibHOro
MyTaHTa KyKypyasu sugary-1 1a BCTaHOBJIEHO re-
MaTonpPOTEKTOPHY, aHTUOKCUOAHTHY Ta MNpoTu3a-
naneHy Aii [2, 4, 6]. XiMiyH1iA cknag, IMCTKIB KyKy-
pyasv Maiike He BMBYEHO, TOMY METOO poboTu
Oyno KoMMneKkcHe A0CHioKeHHs BionoriyHo ak-
TUBHMX PEYOBUH E€HOOCMEPMASIBHOrO MyTaHTa
KyKypyasu sugary-1, 3okpema rniko3vgis ¢dna-
BOHOIOiB [3, 8, 9].

METOAOW OOCNIOXEHHA. Ana npoBeaeHHs
€KCMepuMEHTY BUKOPUCTOBYBa/IN JIMCTKU KYKY-
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pyasu sugary-1, sibpaHi y ¢dasy MO04YHO-BOCKO-
BOI CTUINOCTI 3epHiBOK. JIMCTKN noapibHioBann
[0 4acTok poamipomMm 1-2 mMm. [nsg BUOAnNeHHs
NiNodiNbHUX PEYOBUH CUPOBUHY TPUPa30BO 00-
pobnsnn xnopodopMoM. EKCTpakLLito CUPOBUHU
npoognnn 70 % etaHonom. OTpumaHuin BOA-
HO-eTaHONIOBUI EKCTPAKT KOHUEHTPYBaN Mnpu
HarpiBaHHi Nig BaKyymMOM 40 ryCTOro BOAHOroO 3a-
ANWKY, 9KUA G pPakLioHyBaIM 32 PO3YUHHICTIO
PEeYOBVH Y PAdl PO3YMHHUKIB: AieTunosuin edip,
eTuvnauerar, H-OyTaHo.

KoxHy ¢ pakuiio aHanidysanv 3a A0MOMOroto
xpomatorpadii Ha nanepi. MoHo3nan ¢naso-
HoigiB ioeHTudiKyBann B eTunauetarHiii i 6yTta-
HOMbHIN pakuisax, Gio3aman — B OyTaHOSbHIN.

KoxHy dpakuito 3milysanm 3 nOpPOLLKOM
noniamigy i HaAHOCUNK Ha KOJNOHKY. Jecop6buito
NPOBOAUAN CYMILLLWIO eTunaueTar—eTaHon y
Pi3HMX CMiBBiAHOWEHHAX 3i 36iNbLLIEHHSM KOH-
ueHTpauii etaHony (9:1, 8:2). Entoatn 36upanu 3
KOMOoHKM nopujaMu no 50-100 mn. KoxHy nop-
L0 aHanisyBaiM 3a OOMOMOrol0 OOHO- i ABOMiI-
pHOI XpomaTtorpadil Ha xpomaTtorpadiyHOMy na-
nepi Filtrak y cuctemax posunHHukiB: 2, 15, 30 Ta
60 % ouTOBa KWUCNOTA; eTMnaueTar—mypallnHa
kucnoTta— Boga (10:2:3); H-OyTaHON—0oLTOBa KUC-
nota-Bopa (4:1:2 abo 4:1:5); GeH3on—eTunawe-
TaT—ouToBa kucnorta (50:50:1 ta 70:30:1). loeH-
TUYHI ppakLii NOEQHYBANN, KOHLEHTPYBaN | KpU-
cTanisysanu.

3 NUCTKIB KYKYPYA3u BULIMNAN PEYOBUHU
¢deHonbHOI Npupoaun, nosHadeHi sk G1-d4.

[nsa BcTaHoBNEHHs OyOooOBW rNiKO3VAIB BU-
KOPUCTOBYBa/IN KMCIIOTHUIN, NYXXHUIA | HdepmMeH-
TaTuBHUI rigponia. Y rigponisarax ineHTudikysanm
arnikoHW i Lykpw.
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KncnoTtHwi rigponia npoBoavanN y XOPCTKUX
i M'aKMx ymoBax. [ BUSIBNIEHHST AKICHOrO Ckna-
Oy rniko3unaiB BUKOHYBasIN XXOPCTKUIA KNCAOTHWIA
rigponisa 5 % cynbdarHOK KUCOTO NpU Ha-
rpiBaHHi Ha BoAsHi GaHi 3i 3BOPOTHUM XONO-
OVNBHUKOM NpoTarom 2—-4 roa. ns BUSHAYEHHS
nopsiaKy NPUELHAHHA LYKPIB 4O arfiikoHy npo-
BOOWIN KMCNOTHWA Figponi3 y Makux ymoeax 0,5 %
XJIOPMCTOBOOHEBOIO KUCJIOTOIO MPU HarpiBaHHi
B KonGi 3i 3BOPOTHUM XOSIOAWIIBHUKOM MPOTSArOM
1,5-2 rop, 3 Bigbopom npod yepes 5, 10, 20, 30,
45, 60, 90 Ta 120 xB i HACTYNHMM XpomMaTtorpady-
BaHHAM MpoaykTiB rigponisy [12, 13].

JlyxxHuin rigponis nposogunun y 0,5 % BogHoO-
My PO34UHI TigpoKcuay Kanito npu HarpisaHHI Ha
BOASAHINM GaHi npotarom 3 roa. Mpobu ana aHanisy
BinOupann vyepes 5, 10, 20, 50, 60 i 120 xs,
nigkmcnanu i xpomartorpadysanm B CUCTEMAX
posdmHHuKKiB: 15 i 30 % ourtoBa kmucnora.

depMeHTaTUBHWIA rigponi3 NpoBoOaAMInN ec-
TepasaMn BUHOMPagHOro pasnuka. Ons uboro
[0 OOCNioKYBaHOrO BUTANY Aodasasiv CyMill ec-
Tepa3 BMHOIMPaOHOrO paBnvka i Harpisanu npu
35-40 °C npotarom 12-24 rop, nepiognyHo
BimOupatoun npodbu ana aHanisy. licna mocsr-
HEHHS MOBHOTU FigpPONi3y CyMill PO3BOAMN eTa-
HOJIOM i KUM'ATUNW Ha BOASAHIN GaHi ans oeHarty-
pauii NpoTelHiB, aKi BXoOATb A0 cknagy dep-
MeHTIB. ArnikoHun ekcTtparyBanu edgipom abo
eTunaueTaToM, LykKpu Buainanm n ineHtngikysa-
N 3 BOOHOIO PO34UHY.

LLIngxom aueTtunyBaHHS BU3HAYauIM KiflbKiCTb
rigpokcurpyn. AueTwuayBaHHS NpPoBOAMAN 3i
CBI>XXOMEpPEerHaHM OLLTOBMM aHrigpuaoom 3a npu-
CYTHOCTiI KMCnnx abo OCHOBHMX KaTani3aTopis
(KOHLLeHTpOBaHa cip4aHa K1UCnioTa, NipuanH, aue-
TaT Hatpio) [16]. JocnimkyBaHi Cronykn posyu-
HAM B OLITOBOMY aHriopuaji, [ooaBann KOHLEH-
TpOBaHy CynbdatHy KMCNoTy, Yyepe3 3 xB Aoda-
BN XONOAHy BoAay i 3aymwanm Ha 10-12 rog.
MpoaykTun, WO BMAIANANCA, KpUCTanidyBanu 3
BiAMOBIOHNX PO34YUHHUKIB. Di3nKo-xiMiYHi Bnac-
TUBOCTI aUETUIbHUX MOXiOHUX BUKOPUCTOBYBA-
o ons ineHTudikadii okpemnx cnonyk [13, 14—
16]. Temneparypy nnaBneHHa GNaBoOHOIAIB i X
noxigHnx BuaHadanm Ha 6noui Kodnepa (Franz
Kbstner ngch K:G:Dresden; N.K. 70/3314k). Ha-
rpiBaHHs npoBoawnu 3i weuakictio 4 ‘C/xs. Bu-
Mipy poBUNM B TPLOX MOBTOPHOCTSIX.

PE3YJIbTATU 1 OBrOBOPEHHS. dnasoHoi-
OHy npupoay aocnigxysaHux pedosuH P1-d4
nigTeepoxyBaiv JaHUMK XpoMaTorpadivyHoi pyx-
nmBOCTI Ta I4-cneKkTpiB, Yy AKX BUABNSSIN CMYTU
nornuHaHHs B ainsHkax 3400-3300 cm™ (cnup-
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ToBi rigpokcurpynu Byrnesopis), 2900 cm™' (de-
HoMbHI rigpokcurpynu), 1660 cm™ (kapBoHinbHa
rpyna y-nipoHy).

Y npoaykTax rigponisy pedosuH P1-d4
ineHTndikyBann NpocTi uykpu: D-rniokody B pe-
yoBnHax P1, P2, d4; D-rnoko3y i pamMHO3Y B
pedyoBuHax D3, D4. Ona ineHTudikaujii Byrne-
BOOHOI 4YaCTUHM BUKOPUCTOBYBA/IM METOL, XPO-
martorpadii Ha nanepi NOPiBHAHO 3 OOCTOBIPHU-
MM 3pas3kamMmn LLyKpiB.

Micng NpoBeOeHHss KMCNOTHOro rigponisy 3
rigponisartiB BUAINSAN arfiKOHW: arjikOHOM pe-
yoBmHn D1 GyB anireHiH; pedyosrH P2 Ta P3 -
NOTeoNiH; pevoBuHM P4 — xpusepiorn.

3a MONeKynspHOIO Macolo, KiNIbKiCHUM BU3-
Ha4YeHHAM NPOAYKTIB KMCNOro Ta NY)KHOro rigpo-
Ni3y BCTAHOBWIWU, L0 peqoBuHn P1 Ta D2 BigHe-
CeHi Jo MoHo3ugjB, a pevosuHn P3, P4 — no
GiosnajB.

BigcyTHicTb 6aTOXPOMHOIO 3CyBY 3 aLETaTOM
HaTpito, wWo Gyna BCTaHOBMEHa 3a [OMOMOro
Y®-amdepeHUjiiHoi cnekTpocKonii, CBiaA4YMTb Npo
HasIBHICTb 3amileHHs B C-7 ona pevosuH D1—
d4 [11, 12, 16]. HasisHicTb rigpokcurpynm B C-5
pevoBuH P1-P4 nigTBEpaXyBanu AKiCHUMUN
peakuisiMm 3 PO34YMHOM XJ10pMaY LMPKOHIAY. Mpu
[0OaBaHHi PO34MHY NIMMOHHOI KMUCNOTU B METa-
HONi iIHTEHCUBHA XOBTa (JIYyOPECLIEHLLA HE 3HU-
kana. BinbHi rigpokcunm y C-3', C-4' peyoBuH P2
Ta O3 BM3HAYaM GOpPHO-aLLETaTHUM PEAKTMBOM.
B I4-cnexTpi peyoBmH D1-d4 cnocrepirann 3
CcMyru nornnHaHHsa B aingdui 1100-1010 cm™,
LLLO NiATBEPOKYE MipaHO3HY HGOPMY LLYKPIB, a CMy-
ra npy 890 cm' BKkadye Ha B-rniko3vaHWin 3B’s-
30K NipaHo3uaiB.

Ha nigcTasi oTpyMaHux pesynbtatiB @isnko-
XiMIYHUX OOCNIOXKEHb | MOPIBHAHO 3 AOCTOBIPHU-
MW 3paskamMu i0eHTUDIKYBaIN BUAINEHI CRONy-
K1 9K raBoHOBI rnikosuan: moHo3uay — P1 —
anireHin-7-0O-B-D-rntokonipaHoang, ®2 — uuHa-
poang, abo nioteoniH-7-O-B-D-rnokonipaHo3na;
Giosuon — P3 - ckonmmoaung, abo NOTeoNiH-7-
O-L-pamHonipaHo3un-p-D-ranokonipaHo3ung,
®4 - xpusepion-7-0O-L-pamHonipaHo3nn-O-B-D-
rnokonipaHo3ug abo 3'-MeTokcu-noTeoniH-7-0-
L-pamHonipaHo3un-0O-f-D-raokonipaHo3va,.

®disnko-xiMiYHi BNAaCTUBOCTI iaeHTUdiKoBaHMX
CNoNnykK HaBedeHo B TabnuLj.

BMCHOBKW. 3 nucTkiB eHaocrnepMasibHOro
MyTaHTa KyKypyaswu sugary-1 BuajneHo Tta ineHTn-
¢ikoBaHO 4 $HNaBOHOBMKX [MiKO3MOWN: MOHO3UAM
anireHin-7-0O-B-D-rnokonipaHo3na, uuHapo3ug
(noteonin-7-O-B-D-rntokonipaHo3na); 6iosnam
ckonumo3aung, (noTeoniH-7-O-L-pamHonipaHo3un-
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Tabnmus — Pianko-xiMmiuHi BnacTuBocTi (pNaBoOHOBUX MNIKO3MAIB JINCTKIB €HA0CnepMalibHOro
MyTaHTa KyKypyas3u sugary-1

Cnonyka PeuoBunHa dopmyna M.m. T. nn., °C A max, HM
D1 AnireHiH-7-0-rnokoauv, C,,H,,04 432,41 176-178 335, 265
@2 | Lnnaposun (moteonin-7-0-f-D-rmoko-| o o | 44841 | 320-322 | 350, 265, 255
nipaHo3ua,)
Ckonumo3sung, (noTeonin-7-0-L-pamMHo-

d3 . . C,;H;,0, 628,59 257-259 | 256, 265, 343
nipaHo3un-0-fB-D-rmokonipaHo3na,)

D4 Xpusepion-7-0-pyTMHO3UA, CygH3,0,45 608,60 173-175 | 258, 268, 350

O-B-D-rmokonipaHo3ng), xpmaepion-7-O-L-pam-

HonipaHo3un-0-B-D-rnokonipaHo3n.
BpaxoByouun Te, WO NNCTKN KyKypyn3u

sugary-1 mMaloTb PiBHOMaHITHI BUaAM dapmakosno-
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N3YUEHUE ®JIABOHOUJHBIX TTIMKO3UAO0OB JIUCTBEB SGHAOCIEPMAJIBHO-
'O MYTAHTA KYKYPY3bl SUGARY-1
Pesiome
U3 nucTeeB sHAOocnepMasibHOro MyTaHTa KyKypy3abl sugary-1 BbiaesieHbl v U4eHTUGULNPOBaHb! 4 ¢/1aBoHO-
BbIX [/IMKO3UAA: MOHO3UAbI anureHunH-7-O-rokoau, unHaposus (moteonnnH-7-0-B-D-riokonvpaHosns); 6uo-

3uabl ckonnmosug (oreomvH-7-0-L-pamHonvpaHosun-O--D-riokonvpanoavs,), xpn3epnorn-7-0-pyTuHO3UA.

KJTIOYEBBIE C/10BA: kykypys3a, MmyTtaumsi, (plaBoOHOUAHbIE COeAVHEHUS.

M.F. Tkachenko, V.M. Kovaliov, A.H. Kononenko
NATIONAL UNIVERSITY OF PHARMACY, KHARKIV

STUDY OF FLAVONS GLYCOSIDES LEAVES OF ENDOSPERMAL MUTANT OF
CORN SUGARY-1
Summary
4 flavons glycosides: monosides: apigenin-7-O-glucoside, cynaroside ( luteolin-7-O--D-glucopyranoside);
biosides: scolimoside (luteolin — 7-O-L-rhamnoside- O-3-D — glucopyranoside), chrisoeriol-7-O-rutinoside were
isolated and identified from leaves of endospermal mutant of corn sugary-1.

KEY WORDS: corn, mutation, flavonoids compounds.
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