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OCOBJIMBOCTI 3PA3KIB KYKYPY/I34 3 KOJEKIIII YCTUMIBCHKOI
JOCIIAHOI CTAHIII POCIMHHUITBA 3A AHTUOKCUJJAHTHUMHU
BJIACTUBOCTSAMMU TA IIHHUMU IN'OCITOJAPCBKUMH O3HAKAMHM

VY craTTi BUCBITJIEH]I PE3yJIbTaTH JTOCHIKEHHS aHTUOKCHUJIAHTHOI akKTUBHOCTI 178 3pa3kiB
ceMHU MIABUIIB KyKypya3u mpomoBxk 2017-2019 pokis. JlocmimkeHHsS MPOBOIUINCH HA
YCTUMIBEHICHKIM JOCHIAHIA CTaHIIl POCIMHHHMIITBA Ta B I[HCTUTYTI POCIMHHUIITBA
imeni B. S. FOp’eBa. 3pa3zku noxonsTh 3 14 kpain cBity, 30kpeMa 120 3 Ykpainu, Ta MatoTh
piHe 3a0apBiIeHHS 3€pHA. YCTAaHOBJIEHO, IO AHTHOKCHJIAHTHA BJIACTUBICTH 3€pHA
BapioBana B Mexax 22,6 — 82,7%, eKBIBaJIEHT XJIOPOI€HOBOI KUCIOTH (€XI'K) BapiiOBaB B
Mexax 0,97 — 2,41 MKr/r. AHTHOKCHJIJaHTHA aKTHUBHICThH 3aJICKHUTHh BiJ PI3HUX YHMHHHKIB,
30KpeMa BiJl yYMOB BHpPOIIYBaHHS, MIJBUIY Ta KOJIbOPY 3€pHA, IOXO/DKEHHS. 3a
pe3yabTaTaMd BUBUYEHHS 3pa3KiB KyKYypY/I3W BHIJICHO IIHHUM BUXITHUN Martepian i
CTBOPECHHS JIiHIA Ta TIOpUIIB 3 BHUCOKMMH aHTHOKCHJIAHTHUMH BJIACTHBOCTSIMH 3€pHA.
JlocmikyBaHi 3pa3Kd 3HAXOMATHCS B KOJCKIIAX YCTUMIBCBKOI JIOCHTIHOI CTaHIIil
pocIMHHMIITBA Ta HarlioHanpbHOr0 HEHTPY TE€HETUYHUX PECYPCIB POCIHH 1 MOXYTh OyTH
BUKOPHUCTaHI CEJIEKI[IOHEpaMH Ta 1HIIMMU CHOXHBAa4aMU B TEOPETHYHUX Ta MPAKTUYHUX
po3poOKax.

KuarouoBi ciaoBa: awmuokcuoanmma axmueuicms, KYKYpy03d, KOJEKYis 2eHemuyHux
pecypcis, 3pasKu.

BCTYII

AJIanTOBaHICTh HOBHX TIOpHUIIIB Ta JIHIA KYKYpYI3W J0 HECHPHUSATIMBUX YHHHHUKIB
CEpE/IOBUINA 3HAYHOI MipO0 OOYMOBIIIOETHCS AKTUBHICTIO TPHPOJHUX AHTUOKCHIIAHTIB.
ikaBicts n0 Hux B XXI cTomiTTi MOCTIHHO 3pocTae e W y 3B’SA3Ky 3 pe3ylbTaTaMu
eMiIeMIONOrYHUX Ta KJIIHIYHUX JOCHIKEHb, IO MiIATBEPIKYIOTh BIACTUBICTh AHTUOKCUIAHTIB
3axHILNATH JIOAUHY BiJl XBOpOO Ta MEpeaYacCHOTO CTAPiHHS.

AHTHOKCUIaHTH — 1€ crienuiyHa rpyna XiMIYHUX PEUOBUH, K1 3/1aTHI 3B’ I3yBaTH BUIbHI
panuKkanu, 30KpemMa, y akTUBHUX (opM KHCHIO [1], a 3HaYUTh YNOBUIHHIOBATH OKHCIIIOBAIIbHI
nporiecu [2]. Tomy nromu, sKi CIOXHBAKOTh TMPOIYKIK 3 BUCOKHMMH aHTUOKCHIAHTHUMH
BJIACTUBOCTSAMH Pijillle XBOPIIOTH 1 MOBUIbHINIE CTapitoTh. L{e akTyaabHO B Cy4acHOMY CBITi, KOJIH
1l IPOLIECH 3HAYHO MPUCKOPIOIOTHCS IIBUIKUM TEMIIOM CYYacHOT'O XHUTTS, OCTIMHUMU CTpecaMu,
collialbHUMU Mpo0IeMaMu 1 MOTaHOIO €KOJIOTier0. B opranizMi JroanHu i yac 0OMiHY pe4OBUH,
32 OKMCJEHHs OLIKiB, JKUpIB, HYKJIETHOBUX KHUCJIOT, KIITHHM BUPOOJSAIOTH TaK 3BaHi BIJIbHI
panukanu. Came iX HAUIMIIOK MOXE HETaTMBHO BIUIMHYTH Ha cTaH 370poB’s. [ came
AHTHOKCHJIAHTH BUPILIYIOTH 110 MpoOsieMy. AJDKe TOoBHA (YHKIIS Ky BOHH BUKOHYIOTh — 1€
TKB1/Iallisg aKTUBHUX (OPM KHCHIO Ta BIIMEPIUX KOMIIOHEHTIB KIIITHH [3, 4]. AHTHOKCUAAHTH —
11€ MOJIEKYJIH, SIKi MAIOTh HETaTUBHO 3apsKEeHi1 eNeKTpoHHU. BoHu 3amo0iraioTh cepiieBo-Cy AMHHUM
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1 pakOBUM 3aXBOPIOBAHHSM, BUBOJSTh TOKCHHH, O3J0POBIIOIOTh BECh OpraHi3M. AHTHOKCHIAHTH
MO3UTHBHO BIUIMBAIOTh HE JIMILIE Ha Halle 370pOB’s, ajle ¥ Ha 30BHIMHIA BUTAA. [ 0J10BHOIO
YMOBOIO HOPMAJIBHOT'O POCTY Ta PO3BUTKY JIIOACBKOTO OpraHi3My, HiATPUMYBAHHS 370POB’S
MPOTSTOM BCHOTO KHUTTS € palioHaJIbHE XapuyBaHHA. 3apa3 y)Ke HeJJOCTATHbO 3a0€3MeYUTH JIUIE
BHCOKI OPTaHOJIENTUYHI BIACTUBOCTI Ta HEIIKIUIMBICTh MPOAYKTIB Xap4yBaHHS — BOHU MOBHUHHI
MaTH MNpOQUIAKTUYHY [if0, TONEpeKaT BUHUKHEHHS XBOPOO, OOYMOBICHHMX HEraTUBHUM
BILTUBOM HaBKOJIMIIHLOTO CEPEIOBHINA [5, 6, 7]. 3HIKEHHS aHTUOKCHUIAHTHOTO CTATyCy OpraHi3My
MOJKE€ 3HU3UTH IMYHITET, IPUBECTH [0 BHHUKHEHHS 1 PO3BUTKY 0araThOX MaTOJOTIYHUX MPOIECIB,
CTaTW TPHYUHOIO IEpeayacHoro crapinHs. Ilpu 1ii aHTHMOKCHAAHTIB NEPEepPHUBAETHCS JIAHIIOT
OKHCIIOBUIBHUX PEaKIiid, 0 YIIKO/KYIOTh KITHHH opraHismy [8, 9]. Kpami npupomni
AQHTUOKCHJIAHTH — II¢ (JIABOHOIAM Ta OKCHMApOMAaTH4YHI KHUCIOTH a Takox Bitamianm E, C i
KapOTUHOIAMU.

Kykypynasza mae pi3HOOIYHE BUKOPUCTaHHS K KOPMOBA, IIPOAOBOJIbYA 1 TEXHIUHA KYJIBTYpa.
Ha npomoBosbui 1imi B cBiti cnoxkuBaroth 20— 25 % BamoBoro 36opy 3epua [10]. 3 HbOro
OTPUMYIOTh OOpOIIHO, KpPOXMallb, KpyIy, KyKypyHA3siHI TIJIAcTiBL{, CHpPOI, CIHHUPT Ta IHMIE.
Kykypyaza MicTuTh Oararo KOPHUCHMX PEYOBHUH, SIKI HEOOXITHI JUIsi MPO(IIaKTUKU IIyKpOBOTO
niabetry Ta XBOpoO ouei. I3 3apoakiB KyKypya3u OTpPUMYIOThH XapyoBy oiit0 Ta BiTaMiH E.
MaTo4KOBl HUTKH — JIIKQPCHKUI KOBYOTIHHUN 3aci0. BakiMBUM € BUCOKHI aHTHOKCHUIAHTHHUI
edeKT KyKypyI3siHOi Ofii, SKHil MOB'S3aHUN 3 BMICTOM TOKOGEpomiB. Y KyKypyA3sHIA oii
nepeBakHO 3HaXoauThes B-Tokodepon (51,0 — 58,0 %) Ta y-trokodepon (32,0 —41,0) npu BMicTi
a-roxodepony 8,0 — 10,0 %. Kpim Toro xykypyma3sHa onis Mae B cBoeMy ckiani 100 — 120 mr/%
Bitaminy E, mo 3HayHo Oumbmie, HiX B coHsmHUKOBIH omii (30 — 70 mr/%) [11]. Topsx 3
OCHOBHMMHU TOXHBHHMH €JIEMEHTAMH, CHHTE30BaHUMH IIiJI Yac BereTallii KyKypya3H, MOKHA
BHOKPEMHTH 010JIOT1TYHO aKTHBHI PEYOBHHH, 5IK1 3a0€31€UyI0Th YTBOPEHHS IIEBHOTO KOJILOPY 3€pHA
Kykypym3u. Kcantodinu (IIOTEiH 1 3€aKCaHTHH) — I1I€ KOBTI MITMEHTH, SKI pOOJIATH 3EpHO
KYKYpyJ3u >KOBTHM, a aQHTOIlaHM — BiJ 4epBOHOrO 10 (iojeToBOro. AHTOIIAaHIHM MarOTh
BHHSTKOB1 aHTHOKCH/IAHTHI BJIACTUBOCTI: BOHU MOXKYTb O30y THCS BUTbHUX PAIUKATIB 1 3aXUIIATH
KIITUHHU BiJ ypaXeHHs MeMmOpaHu. BimomMo Takok, 110 BOHW 3MIIHIOIOTHh KalllIIpHI CTIHKH Ta
MPUPOJTHO 3MEHINYIOTh HAOPSIKA. AHTOIIaHIHU TaJbMYIOTh TEPEKHUCHE OKWCJICHHS JIMIIIB, TUM
caMHUM 3axXMILIAI0YM IX BiJI OKUCHOTO CTpECy, 1110, B CBOIO UEpry, CIPHUSE CEpPLEBO-CYTUHHIN
npodinakTUill. AHTOIlIaHM BUKOPUCTOBYIOTbCS B (hapMaleBTHYHIA ITPOMMCIOBOCTI,  JUIS
BUPOOHUIITBA PI3HUX O10JIOT1YHO aKTUBHUX XapUYOBUX J00ABOK, SIKi B OCHOBHOMY 3aCTOCOBYIOThCS
B o(TambMosIorii. AHTOIIaHIHYU JIETKO HAKOMUYYIOTHCS B TKAHMHAX CITKIBKH, Y TOH K€ 4yac BOHH
3MIIHIOIOTh KPOBOHOCHI CYJIMHU 1 3MEHIIYIOTh NMPOHHUKHICTh T4 KPHUXKICTh KaIllJIAPIB CITKIBKH.
AHTOIlIaHIHM TIOJINIIYIOTh CTPYKTYPY KIITHH CIIOJYYHUX TKaHWH, BITHOBJIIOIOTH BIITIK
BHYTPIIIHFOOYHOI PIAMHU Ta 3MEHIIYIOTh BHYTPIIIIHBOOUHUH THCK.

CymapHuii BMICT aHTUOKCHAAHTIB 1 1X aKTUBHICTh BCTAHOBJIEHI B 0BOYaX, (PpyKTax, HAIMOSIX.
Onnak Hapasi e Majao JOCHIKEHb 10 BU3HAYEHHIO AaHTHOKCHJIAHTHOI akTHBHOCTI (AOA)
3epHOBUX KYJIBTYp Y TIM 4YHCIi 1 KYKYpYyJ3HW, XO4a BOHHU BBAXKAIOTHCA OJHUMH 13 OCHOBHHUX
KOMITOHEHTIB Xap4yBaHHS, 30KpeMa 1 B cepeTHh03eMHOMOPCHKii fieTi [11]. ¥V KyKypyn3i pi3HOrO
KOJIbOPY BMICT aHTOI[1aHIB 3MEHIIY€ETHCS B TaKiil MOCIIJOBHOCTI: MypIypoBa (4epBOHO-(10JIETOBA)
okucneHHsa 965 MI'K/r, uepBona — 558 Mrk/r, romyba — 225 Mrx/r, poxea — 93 Mxr/t [6]. Byno
JIOBEICHO, 10 MPHUCYTHICTh OI0JIOTIYHO AKTHUBHMX PEUYOBUH (KApOTHUHOINIB, (uaMiHOIAIB Ta
aHTOI[IaHIB) Y 3€pHI KyKypYy/J3U 3 Pi3HOIO MITMEHTAI[I€I0 KOPEIIOE 3 BUCOKOIO aHTHOKCHAAHTHOIO
AKTUBHICTIO.

Vixe Ouibllle HDK JIBa JECATUIITTS € CIpoOM BUKOPHCTATH IMOKAa3HUKH (YHKIIOHYBaHHS
AHTHOKCHJIAHTHOT CUCTEMH SIK MApKH CTIHKOCTI pOCIMH A0 il TUX 4 1IHIIMX cTpeciB. He3pakaroun
Ha Te, M0 CTaH AaHTHMOKCHJAHTHOI CHUCTEMH POCIMH IPH CTpPeCi € MPEeAMETOM IHTEHCHUBHHMX
JOCITIJDKEHb, 6arato ocoonuBocTel 11 PyHKIIIOHYBaHHS 3aIMIIAIOThCA HE3pO3yMUTUMH [ 8].

Merta pocjiifkeHb — OLIIHKA 3pa3KiB KyKypy/3H 3a piBHEM aHTHOKCHUIAHTHOI aKTMBHOCTI
3 BUKOPUCTaHHSIM TECT-CUCTEMH Ha OCHOBI cTtalinpHOro paaukana DPPH, a takox BuaineHHS
IIHHUX JDKEepel 3 BHUCOKOI0 AHTHOKCHJAHTHOIO AaKTHBHICTIO 3€pHA JUIs BUKOPUCTAHHS B
reTepO3UCHIN ceneKuii.
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MATEPIAJIU, METOIU TA YMOBHU JOCJIAKEHHSA

Byno mpoanamizoBano 178 3paskiB kykypym3u (Zea mays L.) ceMu miaBHAIB 3 KOJEKIIil
YCTUMIBCBKOI  TOCHINHO CTaHIil pPOCIMHHMIITBA, $Ka pO3MIlEHAa B UEHTPAJIbHIN dYacTH
TiBOOEpeKHOI YKpaiHu, Ha MEXi JICOCTENOBOI 1 CTemoBOi 30H. KyKypya3y BHpOIIYyBaIH IO
4UCTOMY Napy. [pyHT — CepeaHbOCYIIIMHUCTHI, MAIOTYMYCHHM, PO3IMIICHU YOPHO3eM. 3pa3Ku
OLIIHIOBAJIM 3TiAHO 3 METOIUYHUMHU PEKOMEHJAIiSIMU TOJIHOBOTO Ta JIAOOPATOPHOTO BUBUYCHHS
TeHCTHYHUX pecypciB  Kykypymsu Ta Kiacudikatopom-moigaukom [12, 13]. BuBueHHS
MPOBOJMJIOCH 32 3CPHOBOIO MPOIYKTHBHICTIO POCIUHU Ta I CKIAJOBHX, MOPQOJIOTIIHUMHU
O3HaKaMM # CTIHKICTIO MO HaWOUTBII TMOIIMPEHHX XBOPOO Ta HIKIAHWKIB B YMOBax IHiBJEHHOI
YacTUHM Jlicocteny Ykpaiau. CtanaapTaMu Juis JiHil OyJIu CeNeKIiiiHi JIiHii 3a rpynaMu CTHTIOCTI:
pannbocturia F 2 (FRA), cepeaubopanns YX52 (UKR), cepemnpocturna JC 103 (UKR).
CrangapToM AJsl CeNeKUINHUX Ta MICIIEBUX COPTIB, MomyJisALii OyB riopua Xapkiscekuii 295 MB
(UKR). 3pa3ku BHCIBATM Ha OJHOPAAKOBUX MiNSHKAX momeo 4,9 M’ Ta po3MilryBamu
ctangapTHUM mMeTosioM y 2017— 2019 poxax.

JlabGopaTopHi TOCTIKEHHS TPOBOIUIIUCS B 1a00PaTOpPii reHETUKH, O10TEXHOJIOT1] Ta SIKOCT1
[ncTuTYyTY pocnunHunTBa iM. B. S. FOp’eBa.

Jlnist aHami3y BUKOPHCTOBYBAIM 3€PHO BHKJIIOYHO BiJl KOHTPOJIHOBAHOTO 3aIAJICHHS.

3pa3ku 3epHA KYKYpyA3W PO3MENIOBAIN Ha JabopaTopHoMy mutrHI 1o 500 Mr GoporHa y
BilaJll 3 KpUIIEYKaMH, LI0 TEePMETHYHO 3arBUHUYIOThCA. 3anuBanu 4,5 man 80 % eranomy 1
excrparyBanu 20 ToAMH MpU KIMHATHIA TemmepaTypi B TeMpsBi. [Ipobu nentpudyrysanmu (10 xB
npu 3000 x g) Ha nenTpudysi OITH-3.

BuzHaueHHs aHTHOKCHIIAHTHOI AaKTUBHOCTI (K 3MAaTHOCTI HEWTpami3allii BUIBHHUX
paavKajiB) TPOBOJIWIN 3 BUKOPHCTaHHSM cTabutbHOrO pamukana DPPH 3rigHo 3 mertomom,
ormucanuM S. Arabshahi-Deloue, A. Urooj [14]. ToryBaau COMPTOBHI pO3YHH paauKaia
posunHeHHaM 22 mr DPPH B 400 M 80 % eTtanony Ha MariTHii Miliaaii B yMOBaX pO3CISIHOTO
CBITJIa, KPYOUHKA HE PO3UYMHEHOro OapBHUKAa pO3THUpPAIM TOBKAUYMKOM Yy CTymui. Po3unn
GbimpTpyBaH ¥ 30€piraiau MpoTsATOM J00U.

o 3,5 mut po6ovoro pozunny DPPH nmomaBamm 0,2 Mit eKCTpakTy 3epHa Mpy KIMHATHIN
TeMreparypi, TMEepeMillyBajliid, CTaBUJIW Ha 2 TOAWHU B TEMHE MICIE 1 PEECTPYBAIM 3MIHY
CBITJIONOTJIMHAHHS OTPUMAHOI CyMimll. ¥ KOHTPOJIBHOMY 3pa3Ky 10 3,5 Mi poO0OYOoro po3uuHy
DPPH nopnatots 0,2 Ma 80 % eranHony. 3aTHICTh 3pa3ka HeWTpamizyBaTH CTaOUIbHUN BUIBHUI
paaukan DPPH (antnokcunantaa aktuBHicTh — AOA) (%) Bu3HayaeTbes SK:

AOA (%)=100x (A—B)/A

e A — CBITJIONOTJIMHAHHS KOHTPOJIBHOIO 3pa3ka, B — CBITJIONOTJIMHAHHS JOCIITHOTO
3paska (depe3 2 TOIMHHU MicIIs 3MINTyBaHHS 3 poOounM po3unHoM panukaia DPPH).

Y  Hammx  JIOCHIKEHHSX B  AKOCTI  CTaHAApTy  AaHTUOKCHUIAHTHOI  aKTHBHOCTI
BUKOPUCTOBYBAJach XJIOPOTEHOBA KHUCJIOTA, AHTUOKCHJAHTHA AKTUBHICTH OI[HIOBAJacsi MKT
XJIOPOT€HOBOIT KUCIIOTH Ha 1 T 3epHa 3pa3ka BiAMOBIIHO J0 JaHUX KaJaiOpoBaHOTo rpadika.

PE3YJIbTATHU TA IX OBGTOBOPEHHS

BuBueno 178 3pa3kiB KyKypyA3u 3 KOJEKIII YCTHUMIBCBKOi JOCIITHOI CTaHIil
pocnuHHUITBA. BoHM Hanexats 10 kpemeHuctoro (17 mr.), 3y6onoaionoro (19 mr.), poznycHoro
(10 mT.), mykpoBoro (105 mit.), HamiB3yOomomibHoro (17 miT.), kKpoxmamuctoro (5 mT.) Ta
BOCKOMOJIOHOTO (5 MIT.) MiABHUIIB 1 € caMO3amMJIEHUMHU Ta TeHeTUYHUMH miHisMu (111 mrT.),
CENIEKIIHIUMH copTaMu Ta momysaisMu (50 mIT.), a Takoxk MicieBumMu coptamu (17 mrt.).

AHTHOKCH/IaHTHA aKTUBHICTh BapitoBaja B Mexax 22,6 — 82,7 %, ekBiBaJI€HT XJIOPOT€HOBOI
KUCIIOTH (eXTK) BapitoBaB B Mexax 970,0 — 2410,0 mxr/r HaciHHs. PiBenb AOA 3pa3kiB KyKypya3u
MaB HE3HAYHUH Jiara3oH MIHJIMBOCTI 3a pokaMu gociimkeHHs. 3okpema y 2017 pomi AOA
3HaxoauI0Ch B iHTepBam 24,3 — 81,5 % (exrk 1028,0 — 2254,5 mxr/r), 2018 —22,6 — 82,7% (exrk
588,0 — 10238 Mkr/r), a B 2019 — 22,4-63,2 (exrk 656,7 — 1838,7 mxr/r) (Tadmn.1).
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Tabnuys 1. AHTHOKCHIAHTHA AKTHBHICTb 3epHa 3pa3KiB Kykypyasu, 2017-2019 pp.

Howmep Cratyc Hazpa 2017 2018 2019
HalllOHAJIBHOTO | 3pasKa 3paska | AOA,% | Exrk, | AOA,% | Exrk, | AOA,% | Exrx,
KaTajory MKT/T MKT/T MKT/T

UB0105152 JTiHisA VII 185 46,47 1457 49,1 1359 32,1 935,2
UB0105155 JiHisA VII 189 49,19 1542 479 13253 | 26/4 767,2
UB0111404 copt OI'K* 50,8 |14054 | 47,31 |14820| 256 746,0
UB0103257 muig | YXK 459 | 50,57 1585 35 969,9 25,0 726,8
UB0101332 JiHisA PV 133 41,17 | 1,291 49,3 113636 | 30,3 882

UB0106571 JiHis SS 556 73 2021 70,1 | 18559 | 62,83 |1970,0
* OI'K — Okceken I'pin Tent (Oaxacan Green Dent)

Bwmict noxuBHUX 1 010JOTIYHO-aKTUBHMX KOMIIOHEHTIB DPOCIIHMH 3aJIEKUTh Bl PI3HHUX
YMHHUKIB, Y TOMY YHCJI1 BiJl IOTOJJTHUX YMOB BereTallii 1 FeHOTUIOBUX ocoOnuBocTel 3pa3kiB. AOA
TaKOX 3aJIeKUTh B/l morogHux ymoB. [pu nmocyci y nepiog popmyBanHs 3epHa AOA 3MEHIIY€EThCS.
YpokaliHICTh 3€pHa KYKYpPYA3U TaKOX 3HAUHO 3aJI€KUTh BiJI TEMIIEPATypH 1 KITBKOCTI OMAIIB y
nepioJ] LBITIHHS F'€eHEPaTUBHUX OpraHiB; opMyBaHHS 3epHa. Lleil mepion mpoxoauTs y KyKypya3u
B iunHi — cepnHi. ['igpotepmiunuii koedimienT (I'TK), nporo nepioay B 2017 poui cranoBus 1,32,
toai siky 2018 ta 2019 pokax — nuie 0,65 Ta 0,81 BiAnMOB1AHO, TOOTO KPUTUYHUI TTEPI0JT PO3BUTKY
POCIIUH TNPOXOJWB 3 AHOMAJIbHO-TIOCYILIMBUX yMoBax. Ilepion nocturaHHs XapakTepH3yBaBCs
nyxe Hn3pkumu piHsimu ['TK: 0,05, 0,04, 0,21 BiamoBiaHo.

Haii6inpmry AOA maroTh 3pa3ky LyKpOBOTO HIABHULY, CEPEIHIN MOKa3HUK Bapiloe B MEKax
40 — 50% (tabn. 2). TpaguiiiiHa cenexiis IyKpOBOI KyKypya3u OazyeTbCcsi Ha BUKOPHCTAHHI
010XIMIYHMX €(EeKTIB MYTaHTHOTO T'eHa SUi, SKHH CHPUYHHIE YaCTKOBY JICTIPECII0 CHHTE3Y
KPOXMAJTIO 1 301IBIITy€E B 3€pHI TEXHIYHOI CTUTJIOCTI BMICT BUIBHMX BYTJICBOJIIB 1 BOJOPO3UYNHHUX
nomicaxapuaiB. Taka wmoaudikaiis BYIJIEBOJHOTO KOMILIEKCY 3a0e3leuye BHCOKI XapydoBi
BJIACTUBOCTI IIYKPOBOT KYKYPY/I3H 1 MOXKJIMBOCTI 11 BUKOPUCTAHHS B SIKOCTI OBOUYEBOI KYJIbTYPH.

Tabnuys 2. AHTHOKCHIAHTHA AKTHBHICTDH 3epHA Pi3HUX MiABUAIB KYKYpyA3u, 2017-2019 pp.

Kinekicte Cepenns Po36ixxHOCTI Koedimient
[TinBua 3paskiB y rpyii, | rpymnoBa (X + MIHJIMBOCTI Bapiauii (V), %
IIIT. sx),% (MiH. — Makc.),%
I{ykpoBuii 105 47,7 27,8-71,6 7,0
KpemenucTuit 17 459 31,1-75/4 8,0
HamiB3y6omoaioHuit 17 42.1 27,5-57,9 12,6
3y6onoioHui 19 41,6 32,1-50,1 15,2
Kpoxmamuctuii 5 40,5 30,5-41,9 9,2
PoznycHuii 10 37,2 25,4 — 64,7 6,3
Bockomnoaionmit 5 34,2 26,7 -41,7 16,7

B ocTtaHHI poKu IIMPOKE PO3MOBCIOKEHHS OTPUMANIN TOpUAM HAIIYKPOBOI KYKYpPY/A3H 3
BUKOPUCTaHHAM MyTaliit Shz i momudikaTopa rena su; — se. KomOinaris MyTaHTHOTO reHa Sui ¢
TreHOM-MO/IM(DIKaTOPOM S€ YTBOPIOE HaMKpaIuuid BYTIJIEBOJHHUM CKIaJ 3€pHA T€XHIYHOI CTUTIIOCTI
Ta BMicT ByrieBofiB gocsrae 11 —12 %. B Iacturyti pocnunnumnTsa im. B. S. FOp’eBa cenexiris
IyKpOBOi Ta HAJALYKPOBOI KYKypyI3HM BeIETbCA IPOTATOM OCTaHHIX ABAAUATH pokiB. Cepen
ceNeKifHnX (GopM, CTBOpeHHX B IHCTUTYTI POCIMHHMIITBA, BUIUH piBeHb AOA Mmanu niHii SS
390, SS 556. Lli niHii cTBopeHi Ha ocHOBI MyTaii Sh2. YIIpoIoBK JBOX POKiB BOHH MaJH BHCOKY
Ta crabineHy AOA, sika BapitoBaia B Mexax 70,0 — 71,6 %. Y niHiif cTBOpEHUX HA OCHOBI MyTaIlil
SU2 Ta Ha ocHOBI Se, AOA 3Haxomunoch y mMexax 46,7 — 59,3%, kpami 3 aux MC11, MC401,
MC719, CES854. CninbHO 3 YCTHMIBCHKOIO JOCHIJHOIO CTaHII€0 OyJI0 CTBOPEHO HU3KY
caMO3alWIbHUX JIiHIHM, COPTIB 1 riOpuAiB IIyKpOBOi KyKypy/I3H, siKi 3aHeceHi 10 Peectpy copriB
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POCIIMH MPHUIATHUX [0 MOIIUpPEHHS B YKpaiHi. BoHM XapakTepu3ylOThCsi BUCOKUMH Xap4OBUMHU
BJIACTUBOCTSAMH, J00pE MPUCTOCOBAHI JI0 BHPOIIYBAHHS, MAIOTh BUCOKI Ol0XIMIYHI MOKa3HUKHU
3epHa B TEXHIYHIA CTUIJIOCTI — BMICT BYIJIEBOIB y TiOpHAIB IyKPOBOi KyKypya3u jao 6,5 %,
BOJIOPO3YMHHUX HoJicaxapuiis 10 6 %, a y HalIlyKpoBoi KyKypy/3U BMICT BYTJIeBOAIB 10 7,5 %,
BO/IOpO3YMHHUX TojicaxapuaiB 10 4,8 —5,0%. Coptu mykpoBoi kykypya3u Hika ta Binsska €
HOCIsSIMHM KOMOIHAIIT pelecuBHIX MyTalliid sygary-1 (sui) i sygary enhancer (se). BuBuenns AOA
WX 3pa3KiB MOKAa3ajo, 0 BOHU MAaIOTh BUCOKUH piBeHb Moka3Huka — 53,4 — 56,7 %. Bucokoro
AOA Bupi3HsAOTHCA JiHIT IykpoBoi kykypya3u PKI] 35, PKI] 70, KIIC 811-2, PKI] 35 crBopeHi
Ha CHHENBHUKIBCHKIN nociaHii cranmii. MinimaneHuil piBenb AOA (26 — 28 %) MaioTh copTu 3
Pocii: Jlonaii-nonaii, [apwuma.

VY mopanpmomMy Ui MiATBEpKEHHsI BIUMBY Ha piBeHb AOA ekosoro-reorpadivHoro
MOXO/IPKEHHS 3pa3KiB KyKypyA3U HOTPiOHO MPOJOBKUTH BUBUEHHS 13 3QJIy4€HHSAM OUIbII IUPOKOL
BUOIPKH.

Pesynbpratu ananizy po3oixkHocteld MiHnuBocTi AOA B 3epHI pi3HUX HIABUAIB NOKa3yIOTh,
1o nigsuiieHy AOA BHSBIEHO B MITMEHTOBaHMX 3pa3kiB. YuM TeMHilIe 3a0apBiIeHHS 3€pHa, TUM
BHIII AHTHOKCHJAHTHI BIACTUBOCTI. Lle mpocTexyeThcsi Ha TPHUKIaAl KPEMEHUCTOT KYKYpPY/I3H:
qopHe 3epHO biro Xomi (Blue Hopi) — AOA 81,5 %, Yopuuit maBp, Mama Capa, baro Kops (Blu
Corn) (USA) — 66,2 %; temuo cipe 3epuao TAIL P1 x P2 (MEX) — 63,2 %; uepBoHEe 3epHO
Ocennss ckaska (UKR), — 55,9 %, xoste 3epro K 210 (USA) — 40,5 %, 6ine 3epro AK 145
(UKR) — 28,0 % (tabx.3).

Tabnuys 3. PiBenb nposisy AOA B 3epHi 3pa3kiB KYKYpPY/A3H4 B 3aJ1€KHOCTI Bi/l KOJILOPY 3epHa,
2017-2019 pp.

Hone ExBiBaneur
. Hazga . p Komip AOA, | XJ10poreHoBoi
dotorpadis HaIll0HAJIBLHOTO
3paska 3epHa % KHCIIOTH,
KaTajora
MKI/T
Biro Xomi UB0111419 YOPHUH 81,5 2,25
X 14 UB0111089 TeMHO-4epBoHMi | 69,1 2,17
TAIL P1 UB0111258 | pizHOKONBOpOBHUH | 64,2 2,01
K 210 uUB0100400 JKOBTUH 43,9 1,38
. B PP yB0111400 Gimmit 32,6 0,02
Bair

3a piBHeM AOA 3pa3ku po3zziieHo Ha rpynu: Hu3bka AOA (30 —40%) ®piix Baiit (Freed
White) 9 3paskis, cepenns (40 —50 %) — 34 3pasku, Bucoka (50 — 60 %) — 24 3pa3ku Ta IyxKe
Bucoka (rmonaz 60 %) — 15 3paskis. Kpari 3a 1i€to 03HaKor0 3pa3ku HaBe/IeHI B Ta0IuIl 4.
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Tabnuys 4. XapakTepucTuka 3pa3kiB 3 Bucokow AOA, 2018—019 pokax
~ 2 & = =) Eﬂ
B = g O e
Homep = % E 5B 5 E = = %
Hartionanbsu Hasga Kpain % T | 828 5| 8 2
P AOA,% | SEE| ZEE| 58| &3] 8~

oro 3paska a 5 2 0o o 25 .o S =

KaTanuora 5238|738 &2 S 3

% 2 & | 8 = g

= E - >
UB0111419 | Bburo Xomi USA 81,5 2,25 128,0 112 223 | 296
UB0109637 PKI] 35 UKR 76,9 2,41 70,4 108 161 | 188
UB0111256 | bmo Kopu USA 71,4 1,89 52,9 126 204 | 312
UB0111089 X 14 UKR 69,1 2,16 60,2 116 186 | 360
UB0100559 IT" 1999 UKR 68,2 2,14 114,0 100 130 | 215
UB0110517 PKIT 36 UKR 67,5 2,12 90,4 101 190 | 220
UB0104973 VIT 208 UKR 66,9 2,10 82,0 110 164 | 198
UB0111258 TAIL P1 MEX 64,2 2,01 110,0 114 160 | 240
UB0111402 | Xne6usmii nap | CHN 63,8 1,77 65,0 129 197 | 190
UB0104055 Mipax UKR 63,1 1,98 90,4 105 125 | 230
UB0104976 VII 211 UKR 62,9 1,97 59,2 109 155 | 200
UB01112448 | Yopuuii Bock | UKR 62,8 1,97 83,0 112 175 | 250
UB0109636 PKIJ 13 UKR 62,7 1,96 40,5 106 167 | 160
UB0110539 PK11 70 UKR 62,5 1,96 76,0 104 176 | 210
UB0105159 YII 197 UKR 62,1 1,95 50,5 115 155 | 190
UB0111248 CEK* USA 60,6 1,90 63,8 119 195 | 186
UB0111422 Z03-004 USA 57,2 1,58 113,0 112 168 | 252
UB0108150 binsaska UKR 55,2 1,73 98,0 102 184 | 204
UB0111404 OKTI** MEX 50,8 1,41 115,2 115 252 | 340

IMpumitka: *CEK Creroemic Eseprpia Kopu (Stewells Evergrin Corn),
** OI'K — Oxcexken I'pin Jlent (Oaxacan Green Dent)

VY cenexiiiHii poOOTI 0COOJMBY IIHHICTH MAalOTh 3pa3Kd, SKi B OJHOMY T€HOTHII MOEAHYIOTh
JeKiTbKa BaXKJIMBHX O3HAK. BuaieHo HU3KY 3pa3kiB, 110 MOENHYIOTH miaBuileHi piBHI AOA 3
LIHHUMH T'OCIIO/IAPCHKUMU O3HAKAMM:

— BHCOKOI0 3epHOBOI0 mpoayktuBHicTio: SS 390, SS 356, MC 11, CE 406, CE 409, CE 416, PK 540-
12, PKII 36, KI1 207-1, KIT 42-3, VII 229, Binsska (UKR), biaro Kopa (MEX);

— Bucokoro macoro 1000 3epuun, KII 807-5, KIT 42-3, KIIC 814-2, K11 602-2, BH 1 (UKR), Freed
White, Z 03-004 (USA);

— BHUCOKOIO KUTBKICTIO 3epeH Ha kauaHi: SS 308, MC 233, K1 27-5, K11 11, CE 414, CE 397, VII
208 (UKRY):

— nosrokayannicTio: bito Xomi (MEX)

— Oaratokauannictio: BH 1, KII 502-1 (Vkpaina), barep enp lllyrep Kops (Butter and Sugar Corn)
(USA), TAIL P1 (MEX).

BUCHOBKH
Taxkum umHOM, TpoBeseHa oliHKa 178 3pa3KiB KyKypy/J3u Ha 3arajbHy aHTHOKCHJAHTHY
aKTUBHICTh BHSIBWJIA Jllalla30H MIHJIMBOCTI cepell 3paskiB pizHux miaBuaiB Big 20 % mo 82 %.
AHTHOKCHIaHTHI BIIACTUBOCTI 3€pHA KYKYpY/I31 ICTOTHO 3MIHIOIOTHCSI 3aJI€KHO BiJ] TEHOTILY COPTY
ta niHii. AOA 3aJeXuTh Bi PI3HUX YUHHMKIB, Y TIM YMCII Bijl TOTOJAHUX YMOB BHPOIIYBaHHS,
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MIIBUIIB Ta KOJBOPY 3€pHA. Y pe3yibTari JOCHIDKEHb BHUIUICHO 3pPa3Kd KYKYpPYyI3H KOTpi
MOETHYIOTh BUCOKI aHTHOKCHJIAHTHI BIIACTHBOCTI 3 BUCOKOIO 3€PHOBOIO MPOAYKTHUBHICTIO, MACOIO
1000 3epHUH Ta IHITUMHU FOCIOAPCHKO HIHHUMH 03HaKamMu. CTBOpPEHI Ha OCHOBI ITUX 3pa3KiB JiHi{
KyKypY/3U JOLIIBHO 3ay4aTd J0 CeNEKIii reTepo3uCHUX TiOpUIiB KOTPl CTaHyTh MOTCHLIHHIM
JDKEpeTIoM aHTHOKCHIAHTIB B MPOJIYKTaX XapuyBaHHS.
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OCOBEHHOCTH OBPA3IOB KYKYPY3bl U3 KOJUVIEKIIHHA YCTUMOBCKOMH
ONbITHOU CTAHIIUU PACTEHHEBOJCTBA 110 AHTUOKCUJAHTHBIM
CBOUCTBAM U HEHHBIM XO3AUCTBEHHBIM ITPU3HAKAM

Ieabr — oueHka o0pa3loOB KyKypy3bl IO YPOBHIO AHTHOKCHJIAQHTHON aKTUBHOCTH C
UCIOJIb30BAHUEM TECT-CHCTEMbl Ha OCHOBe cTalOuipHOro paaukana DPPH, a takxke BblneneHue
UCTOYHHUKOB C LIEHHBIMH XO3SIMCTBEHHBIMM IPU3HAKAMH UM BBICOKOM aHTHOKCHJAHTHOM
aKTUBHOCTBIO 3€pHA JUISl HCIIOJIb30BAHUS B T€TEPO3UCHOM CENEeKINH.

PesynbTrarel M oOcy:kaeHme. B craTbe OCBEIIEHBI pPE3yJbTaTbl HCCIENOBAHUSA
aHTHOKcUIaHTHOU akTUBHOCTH (AOA) 178 00pa3ioB cemu MOABUIOB KYKypy3bl B TeueHue 2017—
2019 rogos. OOpa3upsl nporcxoaaT U3 14 crpan mMupa, B ToM uymcie 120 u3 YKpauHbl U UMEIOT
pPa3Hyl0 OKpAacKy 3€pHa. YCTAaHOBJIEHO, YTO AHTHOKCHJAHTHOE CBOMCTBO 3€PHA BapbUPOBAJIO B
npenenax 22,6 — 82,7 %, HKBUBAJIEHT XJIOPOTEHOBOM KHUCIIOTHI (3XI'K) BapbUpOBal B Ipejeax
0,97 — 2,41 MKr/r. AHTHOKCHIaHTHAsI aKTUBHOCTb 3aBHCHUT OT Pa3IMYHbIX (DaKTOPOB, B TOM YHCIIE
YCIIOBUI BBIpAIIUBaHMs, IPOUCXOKICHHs, TIOJBU/IA U 1IBETA 3epHA. BblaeeH 1IeHHbI NCXOTHBIN
MaTepual s CO3AaHUs JIMHUM M THOPHIOB, OOBEIUHSAIONIMX MNOBbIIEHHbIE YpoBHH AOA ¢
LIEHHBIMH XO3SIICTBEHHBIMH ITPU3HAKaMU: BBICOKOW 36pHOBOM MPOAYKTUBHOCTBIO: SS390, SS356,
MC 11, CE 406, CE 409, CE 416, PK 540-1 KI1 207-1, KII 42-3, VII 229, brnouaunka (CILA),
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biro Kopn (Mekcuka); Beicokoit maccoii 1000 3epen: K1 807-5, K1 42-3, KIIC 814-2, K11 602-2,
BH 1 (Ykpauna), @peen Baiit, Z 03-004 (USA); BBICOKMM KOJMYECTBOM 3epeH Ha moyaTke: SS 308,
MC 233, K11 27-5, K11 11, CE 414, CE 397, VII 208 (Ykpauna); JIMHHONIOYaTKOBOCTh: biito Xomu
(Mekcuka); muoromnouyarkoBocth: BH 1, KL 502-1 (Ykpauna), barep sun llyrep Kopn CIIA),
TAWJI P1 (Mexkcuka). MccaemoBanHbie 00pa3iibl HAXOAATCS B KOJUICKIIUAX Y CTUMOBCKOM OTBITHOM
craniuy, HanuoHampHOTO IIEHTpa TEHETHYECKHX PECYpPCOB PACTEHHUH M MOTYT HCIIOJIB30BAThCS
CEeNIEKIIMOHEPaMH U IPYTUMU TMOTPEOUTEISIMU B TEOPETHUECKUX U MPAKTHUECKUX pa3pabOTKax.

BoiBoabl. IlpenocraBinennass xapakrtepuctuka 178 00pas3oB KyKypy3bl IO 0OIei
AQHTUOKCHJIAHTHON aKTHUBHOCTH BBISBHUJIA JIMAIa30H W3MEHYMBOCTH CpEad OOpasloB pa3HBIX
noaBuaoB oT 20 no 82 %. AOA 3aBHCHUT OT pa3iIM4YHBIX ()AaKTOPOB, B TOM YHCIE OT IOTOJHBIX
YCIIOBHI BBIPAILIIUBAHHUS, TTOJIBUIOB U I[BETA 3epHA. Brienens! 00pasibl KyKypys3bl, 00bETHHSIOIINE
BBICOKHE aHTHOKCHIAHTHBIE CBOMCTBA C BHICOKOM 3€PHOBOM MPOU3BOIUTEIHLHOCTHIO, Maccoi 1000
3epeH, OONBIIMM  KOJMYECTBOM  3€peH  Ha  MoYaTKe, JUTMHHOMOYATKOBOCTBIO U
MHOTOIIOYaTKOBOCTHI0. Co3/1aHHBIE HA OCHOBE ATHX 00pa3IoB JMHHUU KYKYpy3bl IIEJIECO00pa3HO
BOBJICKATh B TPOIECC CEJEKIIMH T'eTEPO3HCHBIX THOPUIOB, KOTOPbIE CTAaHYT MOTEHIMAIHHBIM
MCTOYHUKOM aHTHOKCHUIAHTOB B MPOIYKTaX MMUTAHUSI.

KiroueBble c10Ba: aumuoKcuOaHmHas akmusHOCmy, KyKypy3d, KOLLeKyus eHemudecKux
pecypcos, 0bpazypbi.
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FEATURES OF CORN ACCESSIONS FROM THE COLLECTION OF USTYMIVKA
EXPERIMENTAL STATION OF PLANT PRODUCTION FOR ANTIOXIDANT
PROPERTIES AND VALUABLE ECONOMIC CHARACTERISTICS

Aim — to evaluate corn accessions for antioxidant activity using a test based on the stable
DPPH radical and to identify sources of valuable economic characteristics and high antioxidant
activity in kernels for heterosis breeding.

Results and Discussion. The article covers the results of studying antioxidant activity
(AOA) in 178 accessions belonging to seven corn subspecies in 2017-2019. The accessions come
from 14 countries, including 120 from Ukraine, and have various pigmentation of kernels. It was
found that the antioxidant activity of kernels varied within 22.6-82.7%; the chlorogenic acid
equivalent (CGAE) varied within 0.97-2.41 ug/g. Antioxidant activity depends on different factors,
including growing conditions, origin, subspecies and grain color. Valuable starting material was
selected to create lines and hybrids combining elevated AOA with valuable economic
characteristics: high grain yield (SS 390, SS 356, MS 11, SE 406, SE 409, SE 416, RK 540-1 KTs
207-1, KTs 42-3, UP 229, Blondynka (UKR), Blu Corn (MEX)); high weight of 1000 kernels (KTs
807-5, KTs 42-3, KTsS 814-2, KTs 602-2, VN 1 (UKR), Freed White, Z 03-004 (USA)); high kernel
number per cob (SS 308, MS 233, KTs 27-5, KTs 11, SE 414, SE 397, UP 208 (UKR)); long cobs
(Blu Hopi (MEX)); high cob number per plant (VN 1, KTs 502-1 (Ukraine), Butter and Sugar Corn
(USA), TAIL P1 (MEX)). The studied accessions are in the collections of Ustymivka Experimental
Station and the National Center for Plant Genetic Resources and can be used by breeders and other
consumers in theoretical and practical studies.

Conclusions. The presented characteristics of 178 corn accessions in terms of total
antioxidant activity revealed variability across accessions belonging to different subspecies from
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20% to 82%. AOA depends on different factors, including weather conditions during cultivation,
subspecies, and grain color. We selected corn accessions combining high antioxidant activity with
high grain productivity, 1000-kernel weight, high kernel number per cob, long cobs, and high cob
number per plant. It is expedient to involve corn lines originated from these accessions in the
breeding of heterotic hybrids, which will become potential sources of antioxidants in foods.
Keywords: antioxidant activity, corn, collection of genetic resources, accessions
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OILIIHKA 3PA3KIB M’SITU JTOBIOJINCTOI — MENTHA LONGIFOLIA L.
3A IIHHUMHU I'OCITOJAPCBKUMH O3HAKAMMA

HaBeneno pe3ynbTath BHUBYEHHSI KOJIGKIIMHMX 3pa3kiB  poOouoi KOJEKIii M’ ATH
nosrosmcroi (M. longifolia L.), sika Hamiuye 47 3paskiB, 1o 3i0pani 3 11 kpain cBity:
VYkpainm — 29, Pocii — micts, ®@pannii — Ttpu, Itami — nBa, mo ogHOMY 3pa3Ky 3
Azeitbapmkany, Himeuunnan, bensrii, ['py3ii, Yropmmunau, Yexii, bocuii Ta I'eprieropunm.
Po3pobneno kmacudikaTop 03HaK POCIMH M’SITH IOBTOJIUCTOI, SIKUH OXOIUTIOE BECH JTlalla30H
MIHJIMBOCTI O3HaK pociauH y Mexkax Bumy M. longifolia L. Bumineni 3pasku-eTasonu Ta
JoKepenia MIHHUX TOCMOAapChKUX 03HAK: BHCOKOI MPOAyKTUBHOCTI cyxoi TpaBu: UG0600312
(128 1), UG0600251 (119 1), UG0600268 (114 r); BUCOKOI MPOIYKTHBHOCTI CyXOro JIUC TSI
UG0600246 (54 1), UG0600312 (45T); BHCOKOi MPOIYKTHBHOCTI CHPOrO KOPEHEBHIIA:
UG0600263 (3501), UG0600282 (3271), UG0600262 (325r1), UG0600372 (323 1),
UG0600312 (319 r); Benukoro miametpy Kyma: UG0600312 (99 cm), UG0600282 (76 cm),
UG0600281, UG0600248, UG0600339 (75 cm); BelIMKOro miaMeTpy KOPEHEBHMIIA:
UG0600351 (7,0 mm), UG0600339 (6,4 mm), UG0600312 (6,2 MM); BHCOKOPOCJIOCTI:
UG0600281 (84 cm), UG0600312 (83 cm), UG0600282 (69 cm); Brcokoi criiikocTi (9 OatiB)
10 ocHoBHHX XBopoO 1 mkigaukis: UG0600364, UG0600319, UG0600315, UG0600263.

KurwouoBi ciaoBa: wm’sma Ooseconucma, Konekyitini  3pasku,  O0dxcepeira  O3HAK,
NPOOYKMUBHICb, CMIIKICMb 00 X80PO0 | WKIOHUKIE.

BCTYII

P03BUTOK JIKapChbKOIO POCIMHHHMIITBA 3HAYHOK MIPOI 3aJ€KUTh Bl PO3LIMPEHHS
PI3HOMAHITTS POCIIMH, L0 KYJIbTHBYIOThCS. Lleil mpomec BigOyBaeThCs 3a paxyHOK YBEICHHS Y
MIPOMUCIIOBY KYyJIBTYpPY HOBHX BHJIB, ()OPM Ta CTBOPEHHS BUCOKONPOAYKTHBHHMX COPTIB, SIKI O
3aJIOBOJIBHSJIM PI3HOIUIAHOBHM 3pOCTarOuMil MOMMUT Ha HATypalbHY CUPOBUHY (apMalleBTUYHOI,
KOCMETHUYHOT Ta Xap4oBoi iHAYCTpii.

OKynbTYpEeHHSI HOBUX BUJIIB POCIIMH HAJa€ JIIKAPCHKOMY POCIMHHHULTBY Ta e(ipoosiiiHoMy
BUPOOHMILITBY CTAaOUIBHOCTI, MiABMILYy€ HOro MNPOAYKTUBHICTh, 3HWXKYE Marepiajo- Ta
€HEepPrOBUTPATHICTh, 03/JOPOBJIIOE JOBKIJUISA, PO3IIUPIOE CHPOBUHHY 0a3y pi3HUX raiysel i B mepury
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