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TEHETHYHHH AHAJII3 BMICTY OJIII B 3EPHI BOCKOBH/IHOI
KYKYPY/I3H

C. M. TI/IM‘{yKl, H. B. HapiHueBal, B. B. HOS,Z[H}IKOBl, B.M. TanyKI,

0. B'Aunudeposa', I'. C. Ioranenko’, 0. B. Xapuenxo®, JI. 5. Xapuenko®
'InctuTyT pocimuaunTRa iM. B 5. FOp'eBa HAAH

*XapkiBchKuil HAIIOHATBHUI NIearoriunmii yaisepeutet im. I.C. CkoBopoau
YeruMiBebKa TOCHIHA CTAHIIiS POCTHHHUIITBA

BcranoBneHo, 1m0 BMICT 0uii B 3¢pHI BOCKOBHIHOI KYKYPYI3H Ma€ KiIbKi-
CHY NMPUPOJY 1 BHPI3HAETHCSA TOCUTH IIUPOKOI MIHIUBICTIO. OCHOBHHM THIIOM
yCHaJKyBaHHs Ii€i O3HAKM € HEMOBHE IOMIHYBAaHHS i3 CYTTEBHM BHECKOM 10
muctiepcii aquTuBHUX edekTiB. Buaineno iHOpeaHi iHIT BOCKOBUIAHOT KyKYpYI3H
3 BUCOKHMHU 1 CTaOUTBHUME eekTaMu KOMOIHAMIHHOT 37aTHOCTI 32 BMICTOM OJii
B 3€pHI.

Kyxypyosa, mymanm WX, emicm 02ii, 3epHo, eeHemuunuii ananis

Beryn. KykypyazstHuil KpoxMaib € IIHPOKO BUKOPHUCTOBYBaHMM BUAOM
pOCIMHHOI OIOCUPOBHHM 1 OJHIEIO 3 WOr0 HAMOULIBII MEPCHEKTUBHHUX (GOpM €
KpOXMaJlb BOCKOBHIHOT KYKypy/13U ( HOCiiB MOHOTEHHOI €HI0CIIepMOBOi MyTaril
wx) [1, 2].

Bimomo, mo MyTaHTHHH TeH WX IHTHOye aKTHUBHICTH TPaHyIO3B’S3aHOT
KpOXMaJlb — CHHTa3U 1 BHKJIIMKA€E YTBOPEHHS KPOXMaliB, sIKi Maike MOBHICTIO
CKJIaJa0Thes 3 aMiUIONIeKTHHY [3, 4]. KpoxMaii Takoro TUIY BUPI3HSIOTBCS TyXKe
IIHHUMH TEXHOJIOTIYHHMH BJIACTUBOCTSIMU 1, 30KpeMa, HU3bKHMH TeMIIepaTypa-
MU TI0YaTKy Ta 3aKiHYCHHA KIIeHCTepH3allii, BUCOKOIO B’S3KICTIO Ta CTAOLIBHICTIO
KJIeHcTepiB, iX CTIHKICTIO 10 peTporpajanii i MiJBUIIEHOI aTaKOBaHICTIO aMijio-
mitnaHuMHU pepmerTami [5, 6].

OnHaK NpU CTBOPEHHI NMPOMMCIOBHX JKEpes KpOoXMalliB aMiJIONEeKTHHO-
BOTO THITY CJIiJl BpaXOBYBAaTH, 1[0 MTPH BHIICHHI KPOXMAJIIO 13 3¢pHA KYKYPYA3H
BUHHMKA€ MOJKIIMBICTh OTPUMAHHS 1 IHIIMX IIHHUX CO-TIPOJYKTIB IPOMHMCIOBOT
nepepoOKH, OCHOBHUM 3 SIKMX € oiist [7]. ToMy BaXKJIMBHM ITOKa3HUKOM SIKOCTI
3epHa TiOpHUIiB BOCKOBHIHOT KYKYPY/I3H € HE TUIBKH BMICT Ta SIKICTh KPOXMAJIIO,
aie i BMICT outii.

BHacnitox npoBeeHuX JOCIiIPKEHb BCTAHOBJICHO HE TUTBKH MOXIIMBOCTI
CeNeKIIHHO — FeHeTHYHOTO MiJBHUIIEHHS BMICTY OJii B 3epHI KyKypya3H, ane i
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PO3po0IJIeHO HAMOIMBII pe3yabTATHBHI METOMW BUpPIMICHHs Ili€l mpobmemu [8].
[Toxazano, 30KpeMa, M0 HEOOXiTHOI YMOBOIO IiJBHIICHHS BMICTY OJil B 3€pHIi
KYKYpYII3H € BCTAaHOBJICHHS CHCTEM Ta MEXaHi3MiB HOTO T€HETHYHOI Peryysmii i
BH3HAYCHHS XapaKTepy ycHaaKyBaHHA riOpugamu [9].

OnHak, He3BaXKaXKal04X Ha TIPOBEJICHI Ha [Iel Jac JOCTIPKeHHS, XapaKTep re-
HETHUIHOI PeryJsisiiii Ta yCHaaKyBaHHs BMICTY OJIii caMe y BOCKOBHIHOI KyKypyI3H He
BCTaHOBJIEHO. Lle 1 ckialio nepeayMoBH JUIsi BAKOHAHHS HAIMX JIOCIIPKEHb.

Mera i 3aBpaHHs AOCHiITKeHb. MeTor0 JOCHiKeHb OYB T€HETHUYHHN
aHali3 BMICTY OJii B 3epHI BOCKOBHJIHOI KYKYPY/A3H B CHUCTEMI PETYJISIPHUX
CXpeIllyBaHb HECTIOPITHEHUX 3a TIOXOKCHHSM JIiHIN - HOCITB MyTaItii WX.

KonkpeTHi 3aBaHHs JOCIIIKEHb TTepeadadaiu:

- BCTaHOBJICHHA e(eKTy MyTarii WX 3a BMICTOM OJIii B 3epHi y JiHi# Ta Ti-
OpuIiB KyKypyI3u;

- aHaANi3 XapakTepy YyCIAAKyBaHHS BMICTY OJii B 3€pHI i T€HETHYHUX
KOMIIOHEHTIB JHCIIepCii 3a Ii€l0 03HAKOO y HOCIiB MyTaIlii WX;

- BH3HAYCHHSA e(peKTiB KOMOIHAMIMHOT 3MaTHOCTI JiHII KYKypyA3H — HOCI-
iB MyTamii WX 3a BMIiCTOM OJii B 3€pHI 1 BUIUICHHS KpaIlIWX JiHIA JJIS TOJATb-
II0r0 BUKOPUCTAHHS B CENEKIIIil.

Marepian i MmeToanka ngocaimkens. MarepianoM JUisi AOCITIIKEHb TOC-
JIYI'yBaJIM IICTh HECTIOPIIHEHUX 3a IIOXO/PKEHHSIM 1HOpEAHUX JIHIA KYKYpYA3H -
HOCITB MyTauii WX i cepisi IpoCcTUX TiOpuIiB, OTPUMAaHUX BHACIIIOK CXpEIlyBaHb
uux JiHid 3a gpyrum meronoMm ['pidinra [10]. KoHtpossimMu B excrepuMeHTi
MOCITYTYBAJIH JIiHIS KYKypYyZA3H Tpaauuiitnoro tumy P-346 i ridpua Tpaauiiinoro
tuny BUP-44 x T-22.

JIinii i ribpunn kykypymsu BupoiryBanu B 2009 pomi Ha YCTHMIBCHKIN
JOCHiTHIN CTaHIIl POCIMHHMIITBA, SKAa PO3TAllOBaHa B [ JTOOMHCHKOMY paiioHi
[MonTaBcekoi o0OmacTi 1 HanexxuTh 10 30HU IliBgeHHOTO JlicocTemy Ykpainu Ta Ha
noJIsix HaykoBoi ciBozminm IP [lep:kaBHoro mixnpuemcTsa «JlociigHe rocnomap-
ctBo EmitHe», siki po3ramoBaHi B XapKiBCEKOMY paifoHi XapKiBChKOi 00yacTi i
Hasnexars 10 30Hu CxingHoro Jlicocteny Ykpaiuu.

[MoapoBi JOCHiAM TPOBOIMIM 3TiJHO 3arajlbHONPHHHATOT METOANKH
MIOJILOBOTO eKcrepuMeHTy [11] 3 ypaxyBaHHSAM 30HANBHUX OCOOJIMBOCTEH BHUPO-
HIyBaHHS KyKypym3u. s GioXiMIYHOTO aHaji3y BUKOCTOBYBAIH MaTepiall BH-
KJIFOYHO BiJI KOHTPOJBbOBAHOTO 3aruiieHHsl. KOHTPOIb ajesbHOro CTaHy JIOKyCy
WX 37ilicHIoBaM 32 eHoTHoM 3epHa [12].

BusnaueHHs BMicTy odii B 3€pHi 31l CHIOBaIM TPaBIMETPUYHUM METOJIOM
C. B. Pymkoscbkoro [13].

CrartuctuuHy 0OpoOKy OTPHMMaHHMX Ppe3yJbTaTiB NPOBOIAMIM METOAAMHU
JMCHEPCIHHOTO Ta AiaJIeIbHOTO aHallizy 3 BUKOPHCTaHHSAM ajroputMy XelmaHa
[14,15].

PesyabTaTH Ta ix 00ropopenHsi. OTpuMaHi pe3yabTaTH IMOKa3aiy, 1o 3a
cepenHiM BMIiCTOM odii JIiHi1 Ta Ti0puau — Hocii MyTamii WX mepeBakaroTh KOHT-
podi TpagumiifHoro THMy (Tabdmn. 1, 2).
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Tabmums 1
MiHnuBicTh BMICTY OJIil B 3epHi JiHil KyKypyA3u — HOCIiB MyTarii WX,
pe3yIbpTaTH BUNPOOYBaHb B TBOX €KOJIOTiUHUX 30HaX, 2009 p.

Exonoriuna 30Ha
o [TiBgennwnii Jlicocren Cximgunii JlicocTen

T it cepenHs Ipy- MiH.- cepenHs Ipy-
MiH.-MaKc. PEIHA TPy ’ PCIHI Ipy
moBa ( X+s,) MakKc. moBa ( x+s,)

Tpagumiitamii - 4,5 - 4,7

Hocii myTarii wx 4,6 -6,2 5,2+0,6 4,7-6,4 5,3+0,6
HIP 95 0,2 0,1 0,2 0,1
Tabmuus 2

MIiHIMBICTh BMICTY OJIi1 B 3epHi rOpHIiB KyKYpyA3H — HOCITB MyTaltii WX,
pe3ynbTaTi BUNpoOyBaHb B IBOX €KOJIOTTYHHX 30HaX, 2009 p.

Exomoriuna 30Ha
. ITiBgennuii Jlicocren Cxignwii JlicocTen
Tun ribpuny -
. CepeHs TPy- MiH.- CepeHs IPy-
MiH.-MaKc.

noBa ( x+£s,) Maxc. noBa ( x+s,)

TpagumidHui - 4.5 - 4.6

Hocii myTarii wx 4,7-5,6 5,1+£0,1 48-5,5 5,1+£0,1
HIP 95 0,2 0,1 0,2 0,1

OnHak e He Ja€ MiJACTaB JJisi BUCHOBKY MO e(eKT MiJABUIIEHHS BMICTY
oJiii B 3epHI came Myraliero WX, 00 IpH CTBOPEHHI AESKUX JIiHIA BOCKOBHIHOT
KyKYpPYyZI31 BUKOPHUCTOBYBABCS BUCOKOOJIIHUIT BUXIZHUIT MaTepial.

OTpuMaHi pe3yJabTaTd CBiAYaTh TAKOXK, [0 BIAMIHHOCTI 32 BMICTOM OJIii B
3epHi JiHI{A Ta riOpuaiB, 10 BUpoulyBaigucs B 3oHax [liBgenHoro ta CximHOro
Jlicocreny YkpaiHH, 3HaXOAATHCS Ha PIiBHI MOMMJIKH €KCIIEPUMEHTY 1 OCHOBHI
BIIMIHHOCTI 3a Ii€I0 03HAKOI0 MiX PI3HAMHU (POpPMaMH BOCKOBHIHOI KYKypyI3U
OyJo meTepMiHOBaHO TEHOTHIIOBUMH (akTopaMi. ['i0puan BOCKOBHIHOI KYKYpPY-
JI3U IS0 TOCTYTIAIKCS JIiHISAM 32 ONIHHICTIO 3epHa, IPHYOMY 1 Yy JiHi# i y ri0pu-
JiB BMICT 0JIii B 3¢pHi MaB SIBHO KUIBKICHY IIPHUPOJY 1 BapifoBaB y JOCHTH IIUPO-
KHX MEXax.

PesynbraTu mucnepciiiHoro aHaii3y cBigyarh Ipo HAsBHICTH CYyTTEBUX Bi-
JIMIHHOCTEH MiX PI3HHMH JIHISIMH — HOCISIMH MyTamii WX 3a epexTamMu KoMOiHa-
[idHOT 31aTHOCTI 32 BMICTOM 0JIii B 3epHi ( Ta0I. 3).

OCHOBHHIT BHECOK 10 AHUCHEPCii 3a I[i€l0 03HAKOI0 HAIEXKHUTH eeKram 3a-
rajbHO1 KoMOiHamiiHOo1 31aTHOCTI (3K3).

BcranoBiieHO BiAMIHHOCTI MiX Pi3HUMH JIHISIMA BOCKOBHIHOI KyKYpYI3H
3a epeKTaMu KOMOIHAMIWHOT 3IATHOCTI 32 BMICTOM OJil B 3epHi (Ta0:x. 4)
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Tabmuns 3
PesyneTatu aucnepciiiHoro aHamizy KOMOIHAIIIHOT 3aTHOCTI JiHIM KYKypyI3H-
HOCITB MyTallii WX 3a BMICTOM OJIii B 3€pHi, CEepelHE 3a pe3yJibTaTaMu
BUIIPOOYBaHB JIiHIH Ta TiOpU/iB AiaNeNbHOI CXEMHU CXpEIyBaHb B IBOX
€KOJIOT1YHHX 30Hax, 2009

H)Kepeﬂa HchepCﬁ KpI’ITepif/lI F 0,95 po3paxyHKOBHI KpHTepii;I F 0,95 TabmiyHumii
Bapiantu 37,16 1,75
Edexru 3K3 110,62 2,37
Edexru CK3 12,68 1,84

Haisumi edextu 3K3 3a mieto o3HaKoI0 B mociimax mposBuia niHis BK-
19. Bapiancu cneuudivynoi kom0OiHaniitnoi 3garHocti (CK3) 3a BMicTom omii y
BCIX MpOaHaNi30BaHUX JIiHIA OyJM IyXKe HU3bKUMH, OJHAK 1 B IIbOMY BUMAIKY
Haio1nbIn 1mupoka Bapianca CK3 Oyna Bnacrua ninii BK-19. Bzarauni, pe3ynbra-
TU OIIHKH TOHOPCHKUX BJIACTHMBOCTEH PI3HUX JIiHIA BOCKOBHIHOI KYKYpYA3H 3a
BMICTOM OJIii CBiZYaTh, IO Cepe MPOAHANI30BAHUX JIHIH I1i BIACTUBOCTI B Hali-
OibLIii Mipi BUpaxkeHo came y Jinii BK-19.

Tabnuus 4
Komo6iHaniiiHa 31aTHICT JIiHIH KyKypyI3u — HOCI{B MyTanii WX i TeHeTH4H1
KOMITOHEHTH JTUCIIepCii 32 BMICTOM 0Jii B 3epHi, CEpe/IHE 3a3a pe3ysibTaTaMu
BUIIPOOYBaHb JIiHIH Ta TiOpU/IB AiaNeNbHOI CXeMHU CXpElyBaHb B IBOX
SKOJIOTIYHUX 30HaX, 2009 p.

- Ce.peHHHf. Edextn Bapiancn | YacTka JOMiHAHTHHX
Jlinii BMIcCT oii . .
o 3K3 CK3 1 PELECUBHUX aJIEIIIB
B 3epHi1,%
BK-36 4,8 -0,11 0,00 0,15
BK-69 4,7 -0,21 0,00 0,17
BK-19 6,3 0,39 0,06 -0,23
BK-11 5,2 -0,06 0,03 0,49
BK-13 5,4 0,08 0,01 0,37
BK-64 5,1 -0,08 0,04 0,52
HIP 95 0,1 0,06
H1/D 0,53
a 0,05
b 0,86

OrmiHKa TeHETHYHUX KOMIIOHEHTIB IUCTIEPCii MmoKa3aa, 0 OCHOBHUM TH-
IIOM YCTIaJKyBaHHS BMICTY OJii B 3epHI BOCKOBHIHOI KyKypyI3W € HEMOBHE JO-
MiHYBaHHS 3 CyTTEBUM BHECKOM J0 Aucriepcii annTuBHUX edekTiB. [Ipoanamizo-
BaHi B IOCIHiJaX JiHii Oy Jyke BiIMiHHI Mi>k CO00I0 332 YaCTKaMH JOMiHAHTHUX
1 pelleCHBHUX QJIEJIiB, 110 KOHTPOJIIOIOTh OJIIIHICTD 3€pHA, MPUIOMY JIiHis 3 Hal-
01711 BUCOKMM BMICTOM OJIii BUpi3HsUIAcsS 1 HAWOUIbII BHCOKOIO YAacTKOIO came
PELIECHBHUX aJIeIiB.
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PesynpraTn mpoBeaeHNX Ha 1€l Yac OCHIKEHb CBIAYaTh, IO CHAOCIIEP-
MOBI MyTallil KyKypyI3u BHKJIHNKAIOTh CYTTE€BUI edekT 3a BMicToM omii [16] i
HAMOLTBII BipOTiAHOIO MPUYMHOIO IIHOTO € IPOCTOPOBE 3UCTUICHHS €HIOCIIEPMO-
BUX JIOKYCIB 3 JIOKYCamH, IO KOHTPONIOIOTH BMIcT oxii B 3epHi. [lopsx 3 mum
BiZIOMO, IIIO JIOKYCH, SIKi KOHTPOJIOIOTh KPYIHICTH 3apOJKY 1 BMICT B HOMY OJIii
HE 3HaXOIATHCSA caMe B JeB AT XpOMOCOMI, [Ie JIOKaJi30BaHO JIOKyc WX [17].
Tomy cuctemu reHeTH4HOI perynsnii GppakuiiHOTO CKIaay KpOXMaji Yy BOCKO-
BUJIHOT KYKYpY/3H 1 BMicTy odii B T 3epHi, BIpOTiJHiIlIe BCHOTO, HE3aJIEXKHI.

3arajoMm, OTpUMaHi B HalllMX JIOCIiaX pe3yJbTaTH CBiIYaTh, IO TIEPeBaXkK-
HHUH BHECOK F€HOTHIIOBUX (DAKTOpIB 0 AWCIiepCii 3a BMICTOM OJIii B 3epHi 1 THII ii
TeHETUYHOI peryisinii y BOCKOBUAHOI KyKypYA3H CTBOPIOIOTH CHPHSATINBI MOKIIU-
BOCTI JUIS CENIEKIIIHO — NEHETHYHOIO MOJIMIIEHHS O3HAKHU 1 IMOE€IHAHHS BHUCOKOI
AKOCTI KPOXMAJIO 3 BHCOKMM BMICTOM odii. | X04a B Hammx gociizax BUBYanacs
JOCUTH OOMekeHa 3a obcsiroM BUOIpKa TiOpuniB, mpuHaiMHI TpH 3 HUX (BK-36 x
BK-19, BK-69 x BK-19 ta BK-19 x BK-13) mamu B™mict omii B 3epHi 5,4-5,5 % i
NIepeBaKalli B LbOMY BiJHOIIEHHI 3epHOBUH KOHTPOIb Ha 17,4- 19,6 %.

BucnoBkH. BecraHoBieHo, 1110 BMICT 0111 B 3¢pHI BOCKOBUIHOT KYKYPYI3U
Ma€e KUIbKICHY NMPHUPOAY 1 BUPI3HAEThCA JOCHTh HNIMPOKOK MiHIUBICTIO. OCHOB-
HUM THUIIOM YCNaJKyBaHHS Ili€l O3HaKM € HEIOBHE JOMIHYBaHHS i3 CyTTEBUM
BHECKOM 70 Jucrepcii anuTuBHUX edekriB. Buaineno iHOpeHi JiHil BOCKOBU -
HOI KYKYPYII3H 3 BHCOKHUMH 1 CTaOUThbHUMHU e()eKTaMH KOMOIHAIIIHHOT 3JaTHOCTI
3a BMICTOM OJii B 3€pHi.
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