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Abstract. With the growth of urbanization there is a complication of the ecological situation on high ways, area
soccupied by industrial enterprises, as well as in adjacent areas. Heavy metals remains one of the priority groups of
pollutants, having both local, regional and global distribution. The main sources of chemical factors in the human
body are food, drinking water, air. The toxic effects of chemical elements are related to their absorption in the
gastrointestinal tract. Heavy metals remain one of the priority groups of pollutants, having both local, regional and
global distribution. The toxicity of heavy metals depends on the concentration, duration of action, temperature,
oxygen saturation of water and many other factors.

The aim of the experimental study was to investigate the degree of embryotoxicity of cadmium chloride when
exposed throughout the gestation period in rats.

Object and methods of research. The study was performed on 32 Wistar rats, weighing 180-300 g. At the
preparatory stage, the estrous cycle of females was examined by vaginal swabs, which made it possible to obtain
females with a dated gestational age. The solution of cadmium chloride was administered to females at a dose
of 2.0 mg/kg intragastrically, through a tube once a day, at the same time: the first group — control, the second
group — the introduction of a solution of cadmium chloride. The solution of female rats was exposed daily from
the 1st to the 19th day of pregnancy. The possible adverse effects of cadmium on embryonic development were
determined by the ability to increase embryonic mortality, overall fetal development was assessed according to the
tables of normal embryonic development according to Hamburger and Hamilton (HH). To determine the degree of
embryotoxicity, the indicators of total, preimplantation and postimplantation embryonic mortality were calculated.
The obtained results were processed by the method of variation statistics. The probability of statistical studies was
assessed using Student’s t-test. The obtained results indicate the embryotoxic effect of cadmium on embryonic
development. The average number of embryos in the group exposed to cadmium chloride is 1.3 times less than
the same indicator control values. The embryos of the control group met the criteria of embryonic development
according to Hamburger and Hamilton (HH). Studies of removed embryos of the 13th day of development of
the cadmium group showed a 28.5% lag in the formation of external criteria of embryogenesis, namely: torsion
and flexion disorders, lag in the formation of somites. Performing this task, we calculated the indicators of total,
preimplantation and postimplantation embryonic mortality.

According to the results of the calculations, in the group exposed to cadmium chloride there is a high level of
overall embryonic mortality on both the 13th and 19th days of embryonic development. There was an increase in
preimplantation mortality when exposed to cadmium on the 13th day to 0.07 + 0.02 (control — 0.02 + 0.02) and
on the 19th day — 0.15 + 0.07 vs. 0.01 £+ 0.01 in control. Post-implantation mortality also increased significantly in
the group of cadmium intoxication. On the 13th day, this figure in the group of cadmium exposure was 0.15 + 0.03
against the control of 0.03 + 0.01, and on the 19th day was 0.11 + 0.03 against the control groups — 0.04 + 0.02.
Accordingly, the analysis of the obtained results proved the high level of embryo toxicity of cadmium chloride at
enteral administration at a dose of 2.0 mg/k gin an experiment on rats.
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38’A30K ny6niKauii 3 nhaHOBMUMM HayKOBO-A0CNIA-
HUMM poboTamu. Po60Ta BUKOHaHa B pamKax HayKoBO-
[ocnigHoi poboTH 3a Temoto: «CUHTE3 Ta MepeTBOPEHHA
HOBUX ¢i3i0N10MYHO aKTUBHUX PEYOBUH — MOXIAHUX He-
KOHZLEHCOBAHWX i KOHAEHCOBAHMX cyNbdyp- Ta HiTpore-
HOBMICHWX reTePOLMUKNIYHUX CUCTEM, 3 BUKOPUCTAHHAM
METOAIB MOZE/NOBAHHA, BMBYEHHA i3MKO-XiMiYHMX
B/1ACTMBOCTEN Ta NpoBeAeHHA GapMaKoNOoriYHOro CKpu-
HIHFY O4Ep)KaHWUX CMNOMYK, OOCNIAMKEHHA PISHUX BUAIB
OUKOPOCAUX Ta KYNbTUBOBAHUX POC/AMH 3axigHoro peri-
OHY YKpaiHWN 3 MeTOI0 0AepKaHHA HOBUX JTIKAPCbKUX 3a-
cobiB, po3pobka TexHONOrii NiKapcbKMX 3acobiB HOBMX
CKNaAiB Ta ONpaLoBaHHA Cy4acHUX MeToauK dapma-
LLeBTUYHOTO Ta TOKCMKOJIOTIYHOTO aHanisy» (N2 aeprkas-
Hoi peecTpauii 0116U 004500).

Bcryn. Buau poay Vaccinium (poanHu Ericaceae) —
ue 6araTopiuyHMKM, SKi LWUIMPOKO PO3MNOBCIOANKEHI Y NpU-

poai, € KOMNOHEHTaMM NPUPOAHUX NAHLLIOTIB }KUBNEHHA
Ta Pa3oM i3 CeNeKLitHO CTBOPEHNMM COPTaMM € BaXK/IN-
BMMM KOMEPLIMHUMM 06’ €EKTaMM y AKOCTI ICTiIBHUX (ros10-
BHUM YMHOM, N10AM) Ta NiKaPCbKOT POC/IMHHOI CUPOBU-
Hu (N1PC). Big noyaTky 20-ro cToNiTTA i 40 TEeNepilHboro
Yacy 6yno cTBOpeHO AeKisbKa coTeHb cOpTiB BUAY J10Xu-
Ha Bucokopocna (Vaccinium corymbosum L.), AKi Biapis-
HAOTbCA TEPMiHAMKM NpoxoaKeHHA disionoriyHnx ¢as,
a BiATaK, TepmiHamMM UBITIHHA, A03piBaHHA NN0AIB, BXO-
O)KeHHA B $a3y 3MMOBOro CnoKoto Towo. Mano gocni-
OXKEHMMM 3a/IMLWATbCA 3aKOHOMIPHOCTI Ta pPiBHI HaKo-
nuUYeHHs H6ioNoriYHO akKTUBHMX peyoBuH (BAP), 30Kpema
nonipeHonis Ta GNaBOHOIAIB Y BEreTaTMBHMUX YaCTUHAX
pi3HUX copTiB V. corymbosum. Mix Tum, nonipeHonu,
a cepepg, HUX rpyna ¢paBoHOIAIB, € HAUMOLWMNPEHILIMMU
QHTMOKCMAAHTAaMKN B PALLiOHI /IIOAWHKN, TepaneBTUYHa
aKTMBHICTb AKMX [0BeAeHa HayKOBMMW AOCHiAMKeH-
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HAMW. MonideHoNM pasom 3 iHWKMMK TPyNamK CMONYK
3aXMLWATb TKAaHWMHU JIIOOMHU  Bifi OKMUCHIOBAJIbHOTO
CTpecy, KU MOXKEe BUKAMKATM PAL BAXKKMX NaTONOriN
y NOAMHN, TaKKX AK pak [1], iwemiuyHa xBopoba cepusa
[2,3]; 3ananeHHa [2,4], meTaboniyHuit cuHapom [5] Ta
iHWi. BBaatoTb, WO 0COB6AMBO NEPCNEeKTUBHMMM MONi-
beHonn MoXKyTb CTaTU Y NepPCOoHiPiKOBaHOMY NiKyBaHHI
KNiHIYHO HEOA4HOPIAHMX 3aXBOPIOBaHb, 30KPEMa LlyKpo-
BOro fiabety [6] Ta NOpyLWEHHS KOTHITUBHUX QYHKLINA Y
cTapeyomy Bili [7,8], @ TaKOXK Yy NPOQINAKTUYHUX LLNSAX
[9]. Benvkoto mipoto MO3UTUBHMIA edeKT Ha OpraHiam
JNOANHN 0BYMOB/IOETLCA AIEH TAKOi 3HAYHOI YaCTUHM
nonideHoNbHUX cnonyk Ak dnasoHoian [3,9,10]. Tomy
BaXX/IMBO 3HATM BMICT i MPMPOAY OCHOBHUX CUHTE30Ba-
HUX Ta HAKOMUYEHUX Y POC/NHI NnonipeHonis, KiNbKiCTb
CMOXMBAHUX Y Pi3HUX Ai€TaX, AIETUYHUX A0OaABKaxX i BU-
TAMKaX i3 poC/IMHHOT cnposuHu (PC) nepes BUBYEHHAM
MexaHi3my Aii Ta ix 3actocyBaHHAM. Hawi nonepeaHi
ekcnepumeHTn [11] Ta AocnigKeHHs iHWWX aBTopiB
[12,13] po3BonAtOTb NPUNYCTUTH, WO BEereTaTMBHI Yac-
TUHW IOXMHW BUCOKOPOCOT MOXKYTb BYTU NOTEHLiNHUM
Axepesom cnonyk dbeHonbHoi npupoau, a Wwob aocni-
OUTU MexaHi3m Ail HeobxiaHO 3HaTK iX BMICT Ta AUHa-
MiKy HaKOMWYEHHs NPOTArOM BereTauiiHOro nepioay,
OCKiNbKM psaa, nybnikalii cBig4aTb Npo pisHi piBHI HaKo-
nuMYyeHHA nonideHoniB 3anexHo Big, ¢isionoriyHmx das
pocty [14,15,16], a TakoxX Big eKkcTpareHTa [17,18].

MeTa pocnipgeHHa. MeToto paHoi pobotn 6yno
OOCNIANTN 3arafibHUI BMICT NoslideHONbHUX CNOAYK, a
cepes HUX GDNaBOHOIAIB ¥ MAaroHax ABOX COPTIB IOXMHU
BMCOKOPOCNOi PaHHbOrO Ta CepeaHbOro CTPOKiB A03pi-
BaHHA NPOTArOM YoTUPbLOX a3 BereTauiiHoro nepioay,
a TAaKOX 3 3aCTOCYBAHHAM Pi3HUX EKCTPareHTiB.

O6’eKT i meTopgn pocnipeHHa. MaTepianom ans
JocnigxeHb byna noxmHa Bucokopocna V. corymbosum
coptiB bnyaxen (Bluejay) (paHHbOro TepmiHy ao03pi-
BaHHA) Ta baykpon (Bluecrop) (cepeaHboro TepmiHy
[03piBaHHA), AKi Bynn oTpMmaHi B ymoBax in vitro [19]
i BUPOLLEHi Ha eKcnepMMeHTanbHIN AinAHui y BUPO6-
HuKa TOB «Bbeppi MapTHep» (/IbBiBCbKa 06.., YKpaiHa;
(49° 79'28.01" N 24° 01'00.39" E). 3pa3ku naroHis 3a-
BAOBXKKM 15-20 cm 3ibpaHi npotarom 2018-2019 pokis
y deHonoriyHi ¢asm: ugiTiHHA (1), nnogoHoweHHa (I1),
nicna 3akiHueHHA nnogoHoweHHs (1), nepioay nigro-
TOBKW A0 3MMOBOro crnokoto (IV). POCANMHHY CMPOBUHY
(PC) BucywyBanu Ha NoBiTpi B TeMpABi Npu TemnepaTtypi
22-24° C no NoBiTPSAHO-CYXOro CTaHy i 36epirann go su-
KOPUCTaHHA.

PC noapibHtoBanu A0 nopoLkonoaibHoro ctaHy B Me-
XaHIYHOMY MIMHKY i 3 Hel roTyBaav BOAHI Ta BOAHO-eTa-
HOAbHI (20-, 30-, 40-, 50-, 60-, 70-, 80-, Ta 95%) eKCTpaKTh
meTogom Mmauepauji 3a AdY (1:10/maca:06’em/r:mn).

3ara/ibHWUIM BMIiCT nonipeHoNiB BU3HaYann 3a Moaun-
¢dikoBaHO MeToaMKot 3 peareHTom PoniHa-YiokanTey
[20]. Oo ekcTpaKTiB naroHis (1,5 mn) goaasanu peareHT
doniHa-Yiokantey (1,5 mn), nepemiwysann cymiw 10
cek nepea foaasaHHam 7,5 % Na,CO, (1,2 mn), nepe-
miwysann 10 cek i 3annwann B Tempasi Ha 1-2 roa.
BMMiptOBaHHA ONTWMYHOI TYCTUHM YTBOPEHOI CMOAYKM
nposoamau npu 650 HM. OgeprkaHi pesynbtaTn Npwm-
piBHIOBanM A0 KanibpyBanbHOi KpuBOi, AKy 6yayBanu
3 ra/1I0BOK0 KMCNOTOMO 33 TIEK XX METOAMKOI. PiBHAHHSA,
OTpMMaHe A/1a KanibpyBasibHOI KPMBOI ra/loBoOi KUCAOTH
(50-450 mkr-mn?): y=0,0025x+1,5755, (R*=0,9982). 3a-
rafbHU BMICT nonideHoNiB BMparkaau B Minirpamax Ha

r (mr-r!) cyxoi Macu CMPOBMHM B NepepaxyHKy Ha rano-
BY KMCNOTY.

3aranbHU BMICT GN1aBOHOIAIB Yy €KCTPaKTax Kifb-
KiCHO BM3Hauyann 3a mMeTogom onucaHum [20,21], 3 He-
3Ha4YHUMK moamodikauismu. [lo 0,3 mn gocnigrKyBaHoro
eKkcTpakTy aogasanu 90 mkn 5 % NaNO,, nepemiwysanm
6 xB nepes BHeceHHAM 180 mkn 10 % AICI3, nicnas yoro
3a/MWanu Ha 5 xB Npu KiMHaTHilM TemnepaTtypi nepeg,
AopasaHHam 0,6 ma 1 M NaOH i 330 mkn H,O. IHky-
6ysanu npotarom 30 XB NpM KiMHATHIA TemnepaTypi y
TempAsi. BUmiptoBaHHA ONTMYHOI TYCTUHW YTBOPEHOI
cnonyku nposoguav npu 510 HMm. OgeprkaHi pesynb-
TaTU MPUPIBHIOBAAW A0 KanibpyBasibHOi KPWBOI, AKY
6yayBanu 3 KBEpPLETUHOM 3a TIEI K MeToAMKo (Big,
50 go 600 mkr-mat). y=0,0004x-0,0243 (R,=0,9871).
3ara/ibHWIM BMICT Gp1aBOHOIAIB BMpaXKaan B Mislirpamax
Ha r (MKr-mt) cyxoi macu CMPOBMHM B NepepaxyHKy Ha
KBEPLETUH.

Yci eKcnepumeHTM npoBefeHi Tpudi y n'ATM aHa-
NiITUYHMX noBTOpHOCTAX. CTaTUCTUYHY O0BPO6KY opep-
YKaHWX pe3ynbTaTiB NPOBOAMAM 33 SOMOMOIOO MaKeTy
nporpam Microsoft Office Excel (2007). PesynbtaTit Ha-
BeAeHi AK cepefHe + cTaHAapTHe BigxuneHHs (M+SD).
CTaTUCTUYHY [OOCTOBIPHICTb OTPMMAHWUX pPe3y/bTaTiB
ouiHloBanu 3a t-Kputepiem (CtblogeHTa). Pesynbratu
BBaaaM CTaTUCTMYHO AOCTOBIpHMMM Npu p<0,05.

Pe3ynbratu gocnigKeHb Ta iX 06rosopeHHA. Bmict
nonideHoniB y naroHax coptis bayarkei ta Baykpon
NpPOTArOM nepioay CNOCTepPeXeHHA Y BOAHUX Ta BOAHO-
€TaHO/IbHUX eKCTPAKTax Ha pisHMX deHonoriyHnx dasax
PO3BUTKY NogaHo y Taba. 1. BUcokunii BmicT nosideHosnb-
HUX CNOAYK BigmiyeHO y ¢pa3m UBITIHHA Ta NNOAOHOLEH-
HA, @ TAaKOX MicnA nepiogy NAOAOHOLWEHHA i Mig, vac
3MMOBOrO Nnepiogy y naroHax 060x CopTis, LLO CBiAYATbL
NpO iIHTEHCMBHICTb MeTaboNiYHUX NPOLECiB AK MPOTArOM
nepioay akKTMBHOI BereTaLii TaK i NPOTArom Bi4LHOCHOIo
¢disionoriyHoro cnokoto B 3MMoBuiA nepiod. MopiBHAHHSA
BMicTy nonideHoNiB 3a1eKHO BiJ, eKCTpareHTa 3acsigum-
N0, WO HaWKpalLmMMm i3 3acTtocoBaHux byan 30% etaHon
Ta €TaHOA Y BULLMX KOHLEHTpaLLifX, AKi eKCTparysaim Ha
33-68% b6inblwe nonideHoniB y NopiBHAHHI 3 BOAOIO Ha
ctagii |, Ha 34-79% Ha cTtagii ll, Ha 75-134% Ha cTag;i lll,
Ha 45-61% Ha cTaaii IV y copTy Baygskeir; Ha 34-63%, 64-
86%, 75-106%, 103-136% y copTy Baykpon, BignosiaHo
(tabn. 1).

Bucokuii BmicT nonipeHonis y dasu UBIiTiIHHA Ta no-
[OOHOLLEHHA 04eBUAHO NOBA3aHMUI 3 yyacTio y disiono-
ro-6ioximiyHMX Npouecax reHepaTUBHOrO BiATBOPEHHS,
a nicna NJOAOHOWEHHA — 3 NPOAOBXKEHHAM nepiogy
BereTauii (basa lll), 3akiHYeHHAM BereTauii Ta aganTa-
Li€l0 00 NpOXoAXKeHHA 3umoBoro nepiogy (dasa IV).
BigHOBNEHHA pPOCTOBMX MNPOLECIB HABECHI 3aneXuTb
BiZL rOTOBHOCTi NMPOTUCTOATM 3MiHAM TemnepaTypHOro
pPEeKMMY — NOYATOK | 3aBepLUEHHA CTaHy ¢isionoriyHoro
CMOKO BM3HAYAETLCA MOrOAHUMM YMOBAMU NOTOYHOTO
poKy. MiaTBEepAKEHHAM LbOMY MEBHOK MipOK MOXKHA
BBaaTun Aobpe Bigomi bakTv npo Te, o GeHoNbHI crno-
NIYKK, a ocobnmeo ¢naBoHOiIAM, BigirpatoTb KAOUOBY
poNb y NpoLecax PO3BUTKY Ta MOCUIEHO CUHTE3YHOTbCA
B yMOBax abioTMyHux cTpecis [22]. PiBeHb BmicTy noni-
deHonbHMX cnonyk y naroHax coptis baykpon Ta bay-
OXKell BUABMEHUIN Hamu Ay»Ke 6AU3bKUIA [0 TaKuX, Lo
BUABW/IY iHWI AOCAIAHUKN Y IMCTKAX LIUX Ke copTis [23],
Ta AeAKUX COpTiB iHWoro Buay poay Vaccinium [16].
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Tabnuuysa 1 — Bmict nonipeHoNnbHUX CNOAYK Yy NAaroHax 10XUHU
BUCOKOPOC/NOI Y pi3Hi ¢pasm BereTauii

3aranbHuii BMmicT nonidpeHonis,

Mt CyXOoi Macu B nepepaxyHKY Ha raioBy KUC/IOTY

copt bayaken
| 1 11 \

H O | 92,94+2,517 86,05+1,904* 78,94+3,494* 95,9+1,138*

20% | 108,52+0,328 | 115,68+0,804*** |141,00+0,626***| 144,53+0,660***
30% | 154,88+1,218 | 109,02+0,575*** | 150,02+1,027** | 148,74+0,873**
40% | 154,16+1,686 | 139,02+1,608*** |184,80+0,909***| 149,70+2,026*
50% | 156,28+1,582 144,74+4,708* |146,56+0,353***| 153,10+1,017*
60% | 123,92+0,941 | 143,20+2,648*** |153,08+0,392***| 139,45+2,539***
70% | 157,96+1,102 154,08+2,136" 153,92+1,686* | 149,84+1,337**
80% | 151,00+1,320 | 128,74+1,115%** |138,76+0,291***| 154,95+1,235*
96% | 142,961,012 147,52+3,945% |164,92+1,312***| 149,74+0,938**

copt baykpon
| 1 11 \"}

HO | 90,93+0,619 84,32+1,600*** | 85,64+2,635* 66,02+0,847***
20% | 134,52+0,666 | 130,20+0,568*** |143,08+0,733***| 137,24+0,991*
30% | 132,71+0,911 | 138,68+0,881*** |160,28+1,232***| 134,28+0,720"
40% | 134,76+0,923 | 146,68+1,538*** |167,52+0,310***| 155,96+1,232***
50% | 137,35+1,294 | 142,58+0,349** |149,84+2,181***| 134,60+0,367*
60% | 122,32+1,782 | 150,52+0,999*** |152,60+1,526***| 140,20+0,843***
70% | 147,24+0,898 152,1041,276* |176,72+2,127***| 130,92+0,416***
80% | 148,96+1,975 | 157,08+0,526** | 158,24+2,435* 150,60+0,865"
96% | 146,52+0,588 | 154,32+0,869*** | 150,44+0,991** | 154,12+0,843***

Mpumitka: 1) ctagii seretauyii: usiTiHHA (1), n1ogoHoweHHs (11), BoceHn nicas naogoHo-
wenHs (I11), nepiog niarotoBkm Ao 3umosoro crokoto (IV); 2) #p 2 0,1; *p < 0,05; **p <

0,01; ***p <0,001.

MpoTarom npoxoaskeHHs a3  o¢isio-
NOTYHOro PO3BUTKY MOMKE 3MIHIOBATUCDH i
BMICT i CniBBiAHOLWEHHSA rpyn nonipeHonis,
30Kpema dnasoHoigis (puc.).

MaKcMmanbHUiA BMICT dnaBoHOIAIB Y
copty bnyaxein cnoctepirasca y ¢asy I, Il i
Ha 8-14 % Hwxkunin —y dasy IV, a y copTy
Baykpon — nepwi aBi ¢asu po3suTKy. Kpa-
WMMW  eKcTpareHTamu 6ynu  pisHi  KOH-
LeHTpaLii BOAHOro eTaHOo/Ny MOPIBHAHO 3
BOZOO: Ha I Ta llIn dasi HaMKpawmm ekc-
TpareHTom 6yB 70% Ta 80% eTaHon, Ha |
—80%, Ha Vi1 — 70%.

Y copTy BayKkpon Ha ycix ¢pasax po3BUTKY
BMICT ¢p/1aBOHOIAIB BYB HUMKYMM NOPIBHAHO
3 copTom BayKpon (puc.), a HakBULWMM — Y
¢dasy |. Halkpawmmun ekcTpareHTamu Bu-
asuancb 40-, 50- Ta 70% eTtaHon. Ha IV dasi
BMICT $1aBOHOIAIB BUABUBCA HAaMHUMKUYNM.
MigpaxyHoK cBiguNTb, Wo nona ¢GbaaBoHO-
inis cepen, nonipeHoniB pisHa Ha pi3HUX
disionoriyHmnx dasax possuTky (tabn. 2).
3MiHUM KinbKicHOro BMicTy ¢iaBoHOIAIB Y
naroHax o4yeBuaHO, BigobpaxkatoTb @isio-
NIOriYHi NoTpebu cammx PoCauH. YUcneHHi
OOCNioXKeHHA cBiaYaThb, Wo ¢dnaBoHoIaN 3a-
XULWAKOTb POCANHM Bif, Pi3HUX BIOTUYHMX Ta
abiOTUYHMX HaBAHTA)KEHb, WO 3MIHIOOTb-
CA MPOTArOM BereTaliii, 30Kpema, MOXyTb
BigirpaBaTn ¢yHKUiOHaNbHY po/b Y aKni-
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01 - cragis ugitiHEA
BT - cTajist 11040 O EHHS

BT - cTa/is Mot 3apepIueHHs
IUTO/{OHOLIEHHS

BIV - cTagis BXOMKeHHS ¥
(izionorivHHIA ZHMOBHI CITOKIHT

TiMKocTi pocaunH [24,25].
CopT Bnyakeit paHHbOro
TepMiHy [03piBaHHA | pa-
Hiwe BXxoauTb y ¢asy ¢i-
3i0/10MYHOro CrnoKow, a
BiZiTaK — WBKMALIE HAKoNW-
yye HeobXxigHi ana aumisni
CMONYKK, B T.4. GD1aBOHOI-
aun. baykpon — cepeaHbo-
ro TepMiHy A03piBaHHA, B
Yyac 360py Hamu CUPOBMU-
HW OYEeBMAHO Lle He 3a-
BEpLWMB MiArOTOBKY [0
3MMOBOrO nepioay.
PiseHb BMicTy ¢naBo-
HOIAiB y NMaroHax suAsne-
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Boaui T2 BOAHO-eTAHO/IbHI eKCTPAKTH NAr OHIiB JIOXHHH BHCOKOPOCIIOL

(copt Biykpom)

01 - cragis ueitises

OII - cTazist W0 0HOMIEHHS

O - cragis micys 3asepiieHHs
TU10{0HOILIEHHST

BIV - cTa/Iis BXOKEHHS Y
(izionorivHII 3HMOBHI CIIOKIH

HUW HamKM CNiBPO3MipHUN
3 o4epXaHUMWU iHWUMU
OOCNIAHUKAMU Y JINCTKAX

Buais  poay Vaccinium
[16,23]. BusBneHi KoH-
ueHTpauii  ¢naBoHoIAiB

Ha pi3HUX pasax po3BUTKY
CTAHOBAATb 3HAYHY YacT-
Ky Bif, 3arafbHOro BMIcCTy
PO3YMHHMX nonipeHonis
(tabn. 2).

Tvn eKcTpareHTa
MA€E BaXNMBe 3HAYEHHSA,
OCKi/IbKM  3a/IeXXHO  Bif,
HbOrO KifbKicTb ¢naBo-
HOiAiB  3MiHIOETbCA Ha

b

PucyHoK — Bmict pnaBoHOigiB y naroHax 10XMHU BUCOKopocnoi copTie bayakeii (A) Ta baykpon (B), mr-r-1
cyxoi Macu B nepepaxyHKy Ha KBepueTuH, (M+SD, n=5).

12-250% Ha pi3Hux dasax
PO3BUTKY. Y BOOHWUX BU-
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TAMKKax plaBoOHOIAIB HalbinbLlwe y dpasy IV y ob6ox coprTis.
3a BMKOPMUCTAHHA IHWKMX €KCTpareHTiB CniBBiAHOLWEHHA
iHWi. Lle Bimo6pakeHHA TOro, AK PO3YMHHMKK Pi3HOI No-

Tabauusa 2 — YactKka ¢pnaBoHOIAiB Big 3aranbHOro
BMicTy nonipeHONiB y eKCTpaKTax NnaroHiB copTis
JIOXMHU BUCOKOPOC/Oi 3a/1€}KHO Bif, eKcTpareHTa, %

NAPHOCTI eKCTParyoTb PO3YMHHI KOMMOHeHTH 3 PC, aK 3pasku / copT Bayakeit copt Baykpon
ue 6yf|0 NOKa3aHo iHWNMM AOCHIAHMKaN\M [18] OT)Ke, dasza po3BuTKY| | " m v | n 1 \Y;
OCKINIbKM €KCTPaKTU POCAUH € 6araTOKOMMNOHEHTHUMMY, H.0 38,42|18,66|37,45|57,41|59,23|27,58|36,44|92,03
Ona epeKTUBHOI i30/1ALii NeBHUX rpyn CNosyK c/ig, Bpa- 20% 34,15|51,48|43,35(43 33| 16,92(33,68(29,16|33,31
XOBYBATW TMN eKCTparexTa. 30 % 30,82|64,80(42,29|51,24|37,69(36,57| 38,4 |32,93
PisHi rpynu nonigeHonis saxmsi He nuwe AnA 40% 44,40(50,45|37,7145,84|70,90]45,49]39,92(38,18
CaMuX POCAUH. PocaMHHI nonibeHonn npoABAAOTb =0 % 51.20(51,50(43,93|45,34|63,98|53.46| 37,74 |30,00
CMNbHI aHTUOKCMAAHTHI  BIACTMBOCTI, 34aTHI NpoTH- 50% 60,46(48,35|44.12|50,35|55,77|47,32|49,29|31.18
CTOATU Ta 3MEHLLIYBATU PU3UK BUHUKHEHHA Ta NiKyBaTy 0% 632615542150 72157 51161951 482 135.77|37 85
3aXBOPIOBaHHA Yy atoaen [26]. YncneHHi aocniameHHs 30 % 62:32 66:33 55:38 55:64 43;,8 57,’65 27:00 301,69
NiZAKPECNIOOTb KIOYOBY POJib OKMCHIOBA/IbHOIO CTpecy 96 % 54.81|63,35|40,88|53,84|57,82|30.60|25.07|24,58

Ta 3anafsieHHA Npu 3aXBOPHBAHHAX CEPLLEBO-CYAUHHOI
CUCTEMMW, OHKOJ/IOTIYHUX, OMKUPIHHA, @ TAKOX TUX, LLO
PO3BMBalOTHCA NEPEBAXKHO B CTapeyoMy Billi (LLlyKpoBuii
aiabet 2-ro Tuny, xsopoba Anburerimepa). € nepekoH-
NMBe MiATBEPANKEHHA y4yacTi cnonyk ¢eHonbHoi npu-
poau 3 POCIMHHOI CUPOBUHM Y 3anobiraHHi LMx xBopob
[27,28]. BucoKkuin BmicT nonipeHoniB Ta 3oKpema, dna-
BOHOIAiB Y NAaroHax N10XMHM BUCOKOPOCAOT CBIAYMTb NPO
NepcneKkTUBHICTb iX NOAANbLUIOIO BUBYEHHSA 3 METOHO 3a-
CTOCYBaHHA.

BucHoBKu. OTKe, BMICT nonipeHonis 1a $paaBoHOI-
[iB y naroHax JIOXMHW BMCOKOPOCNOi copTiB baykpon
Ta Bayayken 3MIiHIOETbCA 3aN€KHO Bif ce30Hy i ¢isio-

NOTiYHUX da3 PO3BUTKY POCAUH. OAepsKaHi pe3ynbratu
[03BONAIOTb OLHUTU ONTUMANbHUIA Yac 360py POCAMH-
HOro maTepiany fiK Axkepena nonibeHoNbHUX CNoNYK Ta
TUN eKcTpareHTa.

MepcnekTMBM NOAANBLIUX AOCNIAMXKEHb NOB’'A3aHi
3 BUBYEHHAM OCHOBHMX rpyn nosideHonis, ix XimivHoro
CKnaay, BnavBy Ha meTaboniyHi npouecu Ta mexaHiamis
4ii. Pe3ynbratv nposefeHnx OOCNioKeHb [03BOMAOTb
BBaKaTW naroHu V. corymbosum nepcneKkTUMBHUM ArKe-
pPenom POCAUHHUX AaHTMOKCUAAHTIB GEHONbHOro TUMY
ana dapmaueBTUYHOI NPOMMUCIOBOCTI Ta BYTU CUPOBU-
HO 414 HYTPILEBTUYHOI NPOAYKLIl.
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BMICT MOJIIGEHONIB TA ®/IABOHOI/IIB Y MATOHAX JIOXUHU BUCOKOPOC/OI NPOTATOM BEFETALLIMHOMO
nerioay

flsopcbka H. M., Bopobeup H. M.

Pestome. [locniaxkeHo BMICT nonipeHonis i ¢1aBoHOIAIB y NaroHax ABOX COPTiB NOXMHU BUCOKopocaoi Vaccinium
corymbosum L.: bnykpon Ta bayaxkel, iHTpoaykoBaHux y JIbBiBCbKin obnacTi npotarom 2018-19 pokiB, Ha pi3HUX
disionoriyHmnx cragiax po3suTtky (uBiTiHHA (1), nnogoHoweHHs (I1), nicns 3akiHueHHA nnogoHolweHHs (I11), BXoarkeH-
HA Y CTadito 3umoBoro ¢isionoriuHoro cnokoto (IV) y BogHMX Ta Pi3HOI KOHLEHTpaL,i BOAHO-eTaHONbHUX eKCTpa-
KTax. BUsBNeHo, Wo 3araibHMIA BMICT NoAiGeHONbHMX CMONYK 3MIHIOETbCA B Mexkax 86,05-184,80 mr-ma! y naroHax
Bayaykelt Ta B mexkax 84,32-176,72 mr-mn cyxoi macu B nepepaxyHKy Ha rafioBy KMCAoTy y baykpon. Xopownmu
eKcTpareHTamu gna nonideHonis sussuamca 30%-1 eTaHON Ta BOAHI PO3YMHM €TAHONY Y BULLMX KOHLLEHTpaLLisX.
MakcumanbHuin BMicT dnaBoHoifiB y copTy bayaxken cnoctepirasca y dasu |, Il i Ha 8-14 % Hukunin —y dazy IV, ay
copTty baykpon — nepuwi Agi ¢a3m po3sBuTKy. Kpalummm ekcTpareHtamm GpnasoHoigis 6yam pisHi KoHUEHTpaUii Boa-
HOrO eTaHO/y MOPIBHAHO 3 BoAgo. Oaep:KaHi pe3ynbTaTi CBig4aTh, WO NaroHW JI0OXMHU BUCOKOPOC/IOT MOXKYTb 6yTH
NOTEHUiINHUM ArKepenom noniGpeHoNbHMX CNoJYK Ta GpaBoHOIAB.

Knwouosi cnosa: Vaccinium corymbosum L. coptv baykpon Ta bayaskei, nonibeHonu, bnaBoHoian.

COOEPAHUE NOJIMPEHONOB U ®IABOHOUA0B B MOBEFAX FOTIYBUKN BbICOKOPOC/IOM B TEYE-
HWE BETETALMOHHOIO NEPUOAA

flIBopckas H. U., Bopo6ey, H. H.

Pe3tome. ViccnepnoBaHo cogepikaHune nonmoeHonos n GaaBoHoMA0B B noberax AByx COPTOB roNyOUKM BbICOKO-
pocnow Vaccinium corymbosum L.: BayKkpon v baygskein, MHTpOAYyLMPOBAHHbIX BO JIbBOBCKOM 06/1acTM B TeyeHue
2018-19 ronos, Ha pa3HbiXx GU3MONOTMYECKUX CTaguAX pa3sutma (useteHua (1), nnogoHoweHus (ll), nocne okoH-
YaHus naogoHoweHua (Ill), BXOXKAEHUA B CTaAUIO 3MMHero ¢usnonornyeckoro nokos (1V) B BOAHbIX U PasnnUYHOM
KOHLEHTPALUUM BOAHO-3TAHO/IbHbIX SKCTPAKTax. BbifABNeHO, 4TO 06LLee copepikaHMe NoNMbEeHONbHbIX COEANHEHNI
n3meHsneTca B npeaenax 86,05-184,80 mr-mn ! cyxoit macchl B epecyeTe Ha rasoByo KMCAOTy B Baykpon. Xopoluu-
MW 3KCTpareHTaMu Ans nonndeHon0B okasanuncb 30-% 3TaHOA U BOAHbIE PacTBOPbI 3TaHO/Ia B 60/1ee BbICOKMX KOH-
LeHTpaunsax. MakcMmanbHoe cogepkaHue dnaBoHoMaoB y copTa bayarkei Habnoganock B dasbl |, || v Ha 8-14%
HuKe — B pasy IV, ay copta baykpon — B nepsble ABe $asbl pa3BUTUA. JIydlMmm akcTpareHTamm GaaBoHOMA0B bblin
pa3Hble KOHLLeHTPaL MM BOAHOMO 3TaHO/MA N0 CPAaBHEHUIO € BOAOM. MNonyyeHHble pe3ynbTaTbl CBUAETENbCTBYIOT, YTO
noberun ronybuKkn BbICOKOPOCAOM MOFYT BbITb NOTEHLMANbHBIM UCTOYHUKOM NOANPEHO/bHbBIX COeANHEHWI, U dna-
BOHOWAOB.

Knrouesble cnoBa: Vaccinium corymbosum L. copta baykpon v bayayxein, nonndeHonbl, GaaBoHouabl.

SEASONAL VARIATION IN THE POLYPHENOLS AND FLAVONOIDS CONTENT IN SHOOTS OF HIGHBUSH BLUEBERRY
CULTIVARS DURING VEGETATION STAGES

Yavorska N., Vorobets N.

Abstract. It is known that different groups of polyphenolic compounds that enter the human and animal body
with food and/or herbal medicines have a significant impact on the course of metabolic processes, and hence the
health of the body. During the last century, the species of Vaccinium corymbosum L. (highbush blueberry) (and its’
varieties) are widely used: berries as edible, other organs as a source of BAS. It is known that the accumulation of
polyphenols by plants depends on many factors and their content in different organs and parts can vary.

Objective. This study investigated polyphenols and flavonoids content of two varieties (Bluecrop and Blujay) of
V. corymbosum shoot extracts harvested at four physiological stages. The aim was also to evaluate the effect of the
solvents on the completeness of the extraction of polyphenols and flavonoids received from plant raw materials by
maceration.

Object and methods. Highbush blueberries (Vaccinium corymbosum L.) varieties Bluecrop and Blujay were grown
in the field of Berry Partner Ltd. in Lviv region of Ukraine during 2018-2019. Shoots of Bluecrop and Blujay were
harvested at four physiological stages (blooming (I), ripening of berries (l1), after ripening (Ill), preparing to winter
(Iv), and extracted by ten solvents (water, 20, 30, 40, 50, 60, 70, 80, 95% ethanol). Results on total polyphenols
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content (TPC) are based on spectrophotometrically quantification following modified Folin-Ciocalteu method, the
content of flavonoids (TFC) was evaluated spectrophotometrically. Data are means + SDs (n=5).

Results. Results expressed on dry matter basis revealed the shoots contain the following: it was found that
the TPC varies in the range of 86.05-184.80 mg-g* DW in gallic acid equivalents in Bluejay and in the range of
84.32-176.72 mg-g* DW in gallic acid equivalents in Bluecrop. Good solvents for polyphenols were 30% ethanol
and aqueous solutions of ethanol in higher concentrations, which extracted 33-68% more polyphenols compared
to water in stage |, 34-79% in stage Il, 75-134% in stage Ill, by 45-61% at stage IV in the variety Bludgey; by 34-63%,
64-86%, 75-106%, 103-136% in the Bluecrop variety, respectively. The maximum TFC in the Blujay was observed in
the phase of flowering (99,2+7,67 mg-g* DW in quercetin equivalent), fruiting (93,46+4,33 mg-g! DW in quercetin
equivalent) and 8-14% lower — in the phase of entering the winter period of physiological rest, and in the Bluecrop
—the first two phases of development. Better solvents were different concentrations of aqueous ethanol compared
to water: in phase | and Ill the best solvent was 70% and 80% ethanol, in Il — 80%, in IV — 70%.

Conclusion. Thus, the highbush blueberry polyphenols content depends on the seasons (and physiological
phases of plant development) and may present variability through the leading to different final bioproducts with
variable composition. Polyphenols content in highbush blueberry shoot extracts varied during extraction solvents.
The obtained results allow estimating the optimal time of collection of plant material as a source of polyphenolic
compounds. The results of the research allow considering the shoots of V. corymbosum varieties Bluecrop and
Blujay a promising source of plant antioxidants of phenolic type for further investigation for the pharmaceutical
industry and to be a raw material for nutraceutical products.

Key words: Vaccinium corymbosum L. varieties Bluecrop and Blujay, polyphenols, flavonoids.
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