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With the introduction of high-yielding wheat varieties, the grain harvest increased, but the content of
protein in it significantly decreased. In the solution of the problem of protein content, emmer wheat is of
undoubted importance. Growing interest to emmer wheat is due to its significant nutritional value. However,
there is little information on the effect of herbicides on the qualitative parameters of emmer wheat grain.

The aim of our experiment was to study the influence of the different rates of herbicide Prima Forte 195
and in the mixtures with plant growth regulator Wuxal BIO Vita and also application of the same compositions
of herbicide and plant growth regulator at the background of pre-sowing treatment of seeds with Wuxal BIO
Vita on the on the quality indices of grain.

The objects of the research were emmer wheat plants (Triticum dicoccum (Schrank) Schuebl.) of the
cultivar Holikovska (originator — the Plant Production Institute named after V. Ya. Yuryev, Ukraine),
herbicide Prima Forte 195, c.e. (Syngenta) (active substances — florasulam 5 g/l, aminopyralid 10 g/l, 2-
ethylhexyl alcohol 2,4-D 180 g/l), plant growth regulator Wuxal BIO Vita (Unifer) (active substance — extract
from seaweed Ascophyllum nodosum, nitrogen (N) — 52 g/l, manganese (Mn) — 38 g/l, sulphur (S) — 29 g/I,
iron (Fe) — 6.4 g/l, zinc (Zn) — 6.4 g/l).

Field experiments were repeated three times over the period from 2017 to 2018 under conditions of field
crop rotation of the Department of Biology at Uman National University of Horticulture according to the
scheme: without the application of preparations (control 1); manual weeding during vegetation (control I1);
Prima Forte 195 at the rates of 0,5; 0.6 and 0,7 I/ha applied separately and in combination with Wuxal BIO
Vita 1,0 I/ha at the background of pre-sowing treatment of seed with Wuxal BIO Vita 1,0 I/t and without
background. The application of preparations was carried out at tillering stage (BBCH 29) with the
consumption of the solution 200 I/ha. Qualitative indicators of grain (protein, gluten) were determined
according to State Standard of Ukraine (Derzhavni Standart Ukrainy, DSTU) DSTU 4117: 2007 "Grain and
products of its processing. Determination of the quality indices by the method of infrared spectroscopy” in
samples of grain, selected locally in field conditions by direct combining, and brought to standard humidity
on Infratec 1241 grain analyser. The statistical analysis of the obtained results of the research was carried
out using the method of dispersion analysis using Microsoft Excel.

The highest levels of gluten content were obtained in combination with herbicide Prima Forte 195 and
plant growth regulator Wuxal BIO Vita in combination with pre-sowing seed treatment by the same plant
growth regulator. Thus, according to the rate of an herbicide 0,5 I/ha the gluten content was 31,6 %, 0,6 I/ha
31,3 %, and 0,7 I/ha — 31,0 %.

The highest protein content was observed in variants of compatible application of Prima Forte 195 and
Wauxal BIO Vita in the background of pre-seed treatment by Wuxal BIO Vita. According to the rate of the
herbicide 0.5 I/ha protein content was 16,2 %, at the rate of 0,6 I/ha — 16,0 %, 0,7 I/ha— 15,9 %.

Thus, the experimental data obtained give grounds to state that herbicides do not take a negative effect
on the quality indicators of emmer wheat grain.

Key words: protein, gluten, emmer wheat (Triticum dicoccum), biologically active substances,
herbicide, plant growth regulator.
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3 enposadoiceHuaM y 8UPOOHUYMBO BUCOKOBPOICAUHUX COPMIE NuleHUYi 6anosuil 30ip 3epHa 3pic, ane,
npU YbOMY, 3HAUHO 3HUSUTUCS AKICHI 11020 NOKA3HUKY. Y eupiuienHi 0anoi npobiemu Oe3cyMHIGHY 3HAYUMICTD
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Mae nuleHuys nonoa 3eudaiina. 3pocmanns inmepecy 00 yiei Kyiomypu 00yMO6IeHO il 3HAUHOI0 XapH080I0
yinnicmio. Ilpome ingpopmayii wooo eniugy 6io102iUHO AKMUGHUX DPEUOBUH HA SAKICHI NOKAHUKU 3epHA
nuweHuyi noadu 36UNAtIHOI 00Mab, YUM [ OOIPYHMOBYEMbCA AKMYATbHICMb 0AH020 OOCHIONHCEHHSL.

Memoro 6y10 3’cysamu 0ito 8 nocigax nuieHuyi noaou 36u4auHol pisHux Hopm 2epoiyudy Ilpima @opme
195, enecenux 3a piznux cnocobie euxopucmanms pezyisimopa pocmy pociur Byxcan BIO Vita, na sxicui
NOKA3HUKU 3epHA NUEHUYT NONOU.

06’ exmamu 00CHI0HCEHHS cuyzysanu: nueHuys noaba 38uualina
(Triticum dicoccum (Schrank) Schuebl.) copmy Ionixoscexa, z2epbiyuo Ilpima Dopme 195, c.e. (Oiroui
peuosuHu—ropacynram 5 2/n, aminonipanio 10 e/n, 2-emuneexcunosuti epip 2,4-/] 180 &/n), pecynamop pocmy
pocaun Byxkcan BIO Vita (diroua pevosuna—sumsidicka 3 mopcokux éodopocmeit Ascophyllum nodosum, azom
(N)-52 2/n, mapeaneys (Mn) — 38 2/n, cipka (S) — 29 /1, 3anizo (Fe) — 6,4 2/, yunx (Zn) — 6,4 2/n).

Jlocniou euxonyeanu 6 noaboBUX yMoeax cigosminu Kagedpu 6ionocii 00Ccaiono2o noas Ymaucvkoeo
HYC ynpooosaic 2017-2018 pp. Buecenns npenapamie nposoounu y (pazy no6HO20 KYWiHHA RULeHUYi noiou
seuuatinoi (BBCH 29) 3 eumpamoio pobowoeo posuuny 200 n/2a. Axicni noxazwuxu (0inok, KietuKoumy)
susnauanu 3a JCTY 4117: 2007 «3epno i npodykmu 11020 nepepobku. Busnauenns noxazuuxie sxocmi
MEMOOOM IHPPAUEPBOHOT CNEKMPOCKONILY V 3pA3Kax 3epHa, 8i0ibpanoeo nOOIISIHKOBO 8 NOIbOBUX YMOBAX, 3
suxopucmannsm Infratec 1241.

Hartiguwi noxasnuku emicmy KielKosUHU 00epIcan y 8apianmax CyMiCHO20 3aCmocy8anHs 2epoiyudy
i pecynamopa pocmy pociut Ha (oHi nepednociHoi 00POOKU HACIHHA YUM dHce PeSyNIIMOPOM POCHY POCTUH.
Taxk, 3a Hopmu 2epbiyudy 0,5 n/2a nokazHuk emicmy Kietikosunu cmanosug 31,6 %, 0,6 /2a—31,3 %, 0,7 1/ea—
31,0 %. Haiibinvwe 3pocmanns emicmy Oinka 8 3epri nOIOU 36UHAUHOT MAKod#C OY10 8iOMIUeHO Y 8apianmax
KOMNIeKCHo20 3acmocysanis npenapamis: Ipivu @opme 195 y nopmax 0,5-0,7 n/2a + Bykcan BIO Vita y
nopmi 1,0 1/2a Ha ¢hori nepednocienoi 06poOKU HACIHHA YUM dHce pe2yIamopom pocmy pociur y Hopmi 1,0 1/m
(16,2 %, 16,0 %, i 15,9 %, sionosiono).

Ooepoicani excnepumMeHmanvhi Oani 3aceiOYUIU NOZUMUBHUL GNAUE 2epOiyudy i pe2yisimopa pocmy
POCIUN HA OpMYBaAHHS AKICHUX NOKA3HUKIE 3epHa nuienuyi noaou 3euuainoi. Pazom 3 mum, niosuwenui
eMicm  KIeukosuHu i Oiika 6 3epHi nuweHuyi noadbu 36udainoi Gopmyeanucs y pasi KOMNIIEKCHO20
sacmocysanus eepoiyudy Ilpima @opme 195 y nopmax 0,5—0,7 n/ea 3 peeynsmopom pocmy pociun Byxcan
BIO Vita 1,0 a/2a na ¢oni nepeonocisnoi 06podxu nacinns yum sice PPP y nopmi 1,0 1/m.

Knrouosi cnosa: wxneiikosuna, 0Oinok, nuieHuys noada 36udatiHa, OIONOSIYHO AKMUGHI PEuOGUHU,
2epbiyud, pe2yisimop pocmy pOociuH.

Bervi Bona BimomMa 1 mig IHIIUMHA  Ha3BaMH
y nosiba (HamiBmonOa), KyIbTypHa JBO3EPHIHKA, EMME
30inblIeHHs ~ BUpOOHMITBA  3epHAa 1 p (anri. emmer), ¢pappo (itan. farro). Ii 3epHo mae

MOKpAlIeHHs HOro $KOCTi, a TaKOX 3HWKCHHS
co0iBapTOCTI CUILCHKOTOCTIONAPCHKOT TPOAYKIIi €
OJIHUMH 3 BOKJIMBUX 3aBJiaHb cborojieHHs [1]. [Torut
Ha TPOJOBOJIFYY MIICHUIIO Y CBITI MPOJOBKYE
3poctatu. B Ykpaini BupoOustors jume 10-12 %
MPOIOBOJIBYOI MIICHHUI, pelITa—HEeNpoJ0BOIBIOrO
MIpU3HAYCHHS. [TigBueHHs BUPOOHUIITBA
BUCOKOSIKICHOT ~ INIICHHWII—3aBAAaHHS  JEp>KaBHOTO
piBH: [2]. Tomy y BupilIeHHI TpOOIEMHU POCIMHHOTO
Oiska 6e3CyMHIBHY 3HAUYNIICTh Ma€ MIISHHMIIS 1M0JI0a
3BUYaiiHa. YHCIEHHUMHU JOCIiIKEHHSMH JOBEICHO
[3, 4], mo orpumaty BHCOKI BpoKal IIICHUII
HEMOKJIMBO 0€3 3aCTOCYBaHHS 010JIOTYHO aKTUBHUX
PEYOBHH SK OJHOTO 3 KJIFOUYOBHX €JICMEHTIB
TexHoJorii BupoutyBanHs. [Ipore mom0 BIumBy iX Ha
BMICT CUpOI KJICWKOBUHHM 1 Oillka y 3epHi IMIICHUII

nondu 3BWYaliHOi iH(popMamii oOManmb, YUM i
OOIPYHTOBYETHCS aKTYaJIbHICTb JAaHOTO
JOCITIDKEHHS.

OcTaHHIM YacoM cepelx arpapiiB 3pocrae
IHTEpeC 0 TAaKOro PI3HOBMJY IIICHUIN, K Mmosda
3puyaita (Triticum dicoccum (Schrank) Schuebl.).
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BHCOKY XapuoBy IiHHicTh. Tak, 3a JaHUMH
HayKoBI[iB [5-8] mos0a, MOPIBHSHO i3 MIICHHUIICIO

3BUYANHOIO, XapaKTePU3YEThCS T BUIIIEHAM
BMicTOM y 3epHi Oinka (mo 20% 1 Bwume),
HEHACHYCHUX  KMUPHUX  KHCJIOT,  KJIITKOBHHH,

BiTaMiHiB Tpynu B, 3amiza, BoHa € BiJIMIHHOIO
CHPOBMHOIO Il OTPHMaHHS Kpyn, OopomrHa
(MicTUTh OimbIle KIEWKOBHHM), SKE € IIHHOIO
J00aBKOIO JI0 MIIEHUYHOTO a00 JKUTHHOTO OOPOIITHA.
Jana KynpTypa TaKoX BUPI3HAETHCS 3-TIOMDK 1HIIMX
BUJIB NIIEHHUIb BUTPUBAIICTIO A0 HECTIPUATIMBUX

YUHHUKIB - T[IOCYXH, HaJMIpHOTO 3BOJIOXCHHS,
HU3BKUX  TEeMIleparyp TOLIO; MAa€  3HIKEHY
TOKCHYHICTh  KJICHKOBUHM Al  CIIOXKHBAuiB,

MMO3UTHBHMX Ha IEMaKio (HEeIEePeHOCHICTh OLIKY
rmoteny) [9]. B VYkpaini 3HauHy poOoTy Han
CTBOPEHHSIM BHCOKONPOJIYKTUBHUX COPTIB IMOJIOH
mpoBOOUTH  [HCTUTYT pocimHHMUTBa  iMm. B. S
IOp’eea HAAH  VYkpainu. IlonOy  copty
TomikoBchKa, sika € HOBOIO PO3POOKOI0 YKPaTHCHKUX
CeJIeKIiOHepiB, BHECEHO 10 «JlepkaBHOro peecTpy
COPTIB POCJIMH, IPUIATHUX JAJs TOIIMPEHHS B
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VYxpaini» [10].

Ilon6a, sk 1 iHIN BUOM [IIEHUIb, MAae
repOokpuTHIHHA TIepion Omm3bko 30—40 mi6 micis
MOSIBU CXO/IB. ['epOiluan, 3HIKYHOUN KOHKYPEHITIF0
KyJIbTYpH 3 Oyp’siHaMH, 3a0€e31euyloTh 30epeKeHHs
BpOJKalo, ane BOJHOYAC BOHHU 31aTHI
OTIOCEPEAKOBAHO BIUIMBATH HA XIMIYHUH CKIam i
AKICTh 3epHa. IX Jis HA OCHOBHi MOKA3HUKHU SKOCTI
3epHa 3aJICKUTH BiJl XIMIYHOI MPUPOIM Ipernapary,
mepiogy ~— #Woro  3axwmcHOi  [ii,  3[aTHOCTI
aKyMYJIIOBAaTHCS B IPYHTI 1 pocnuHax Tomo [11]. ¥V
3B'I3KYy 3 UMM OCHOBHHMH BHUMOTaMH JIO
3aCTOCOBYBaHHSI Y  CUIBCBKOMY  TOCHOJApCTBI
010JIOTIYHO aKTHBHHUX pPEYOBWH, Yy TOMY 4YHUCHI U
repOiMaiB, € HE TUIBKA IX BHCOKAa TEXHIYHA
edeKTUBHICTh, a ¥ Oe3meka sl KyJIbTypH 1
HaBKOJIMIITHBOTO CEPEOBHUIIA.

OcrtaHHIM YacoM uepe3 3Ha4YHE 3a0pyAHEHHS

HaBKOJIMIIHBOTO  MPHPOJHOTO  CEPEIOBHING, Y
3B’A3Ky 3 HEKOHTPOJIHOBAHHM BHUKOPUCTAHHIM
MECTHUIUIIB, MIPaKTUKYETHCS nepexisa o

010JI0T130BaHUX TEXHOJIOTiH BUPOILYBaHHS KYJIBTYD.
[lepcnekTMBHUM HampsMOM y IAaHOMY acIleKTi €
BUKODHCTAaHHS  TepbimuaiB y  cymimax 3
perynsitopamu pocty pociut (PPP). Take moeqnanus
JO3BOJISIE Y TIOBHIM Mipi peami3yBaTd COPTOBHU
MOTEHIIa]l KYJIbTYpH 1 CTBOPIOE MEPEIyMOBH JUIS
3HW)KEHHS ~ HOPM  BHKOPUCTAaHHS  XIMIiYHHX
mpernapaTiB Ta 3MEHIIEHHSI 1X HETaTHBHOTO BILTUBY
Ha HaBKOJIMIIHE CEPEJOBHUILNE 1 MOKa3HUKH SKOCTI
nponykmii  [12-14].  Anme mnuTaHHS ~— BIUIMBY
KOMIUIEKCHOTO 3acToCyBaHHS repOinuaie 3 PPP
MPUPOAHOrO TOXOKEHHSI Ha (OPMYBAHHS SIKICHHX
MOKa3HMKIB 3€pHA MOJI0U € BUBUCHUM HEJIOCTATHBO.

Marepianau Ta MeTOaU

Mertoto JociikeHs Oyno 3’siCyBaTH JIif0
pizHuX HOpM Tepbinmay [Ipima @opre 195, BHECeHUX
3a pi3HUX CII0CO0IB BUKOPUCTAHHS PETYIISATOpa POCTY
pociuu Bykcan BIO Vita Ha HakonmuueHHS B 3¢pHi
MIICHUIl MoJION 3BHYAiiHOT CHPOi KIEHKOBMHH 1
Oinka.

OO0’ exkTamu JIOCHIDKEHHS CIIyTyBaJIU:
HIIICHUIIA mojioa 3BHYaiHa
(Triticum dicoccum (Schrank) Schuebl.) copty

lomikoecbka, repOinmn Ilpima dopre 195, c.e.
(miroui pedoBUHH—(IIOpacyaM 5 T/, aMiHOMIPaij
10 r/n, 2-etunrexcunosuii edip 2.4-J1 180 r1/m),
perynstop pocty pociud (PPP) Bykcan BIO Vita
(miro4ya pedoBHHA — BUTSDKKA 3 MOPCHKUX BOJIOPOCTEH
Ascophyllum nodosum, azor (N) — 52 r/n, maprasenp
(Mn) — 38 r/n, cipka (S) — 29 1/n, 3amizo (Fe) — 6,4
/1, rHK (Zn) — 6,4 /1) [15].

Jlocnmimm BUKOHYBajdH B TIOJILOBUX YMOBAax

ciBo3Minu kadenpu OioJyorii  JOCHIAHOTO TIOJS
Ymancekoro HYC ympogosx 2017-2018 pp. 3a
CXeMOI0: 0€3 3acTOCYBaHHS Ipenaparis (KOHTPOJIb 1),
0e3  3acToCcyBaHHS  TNpemapariB  +  pyuHi
MPOTIONIOBAHHS YIIPOAOBXK Bererawii (koHTpons II),
[Ipima ®opte 195 y mopmax 0,5;0,6 i 0,7 n/ra
po3aiabHO i cymicHo 3 Bykcamom BIO Vita y Hopmi
1,0 n/ra, BHeceHi okpeMo 1 Ha (oHI TepennociBHO
00poOku HaciuHs Bykcamom BIO Vita y nopmi 1,0
J/T. Hocmigni TUITHKA po3MinTyBan
CHUCTEMAaTHYHUM  METOAOM y  TPUPA30BOMY
MOBTOpEHHI. BHeceHHs MpenapaTiB BHKOHYBAIU Y
(hasy IOBHOTO KYIIiHHS IIICHUIIl MTOJON 3BUYAHOT
(BBCH 29) 3 Butpatoro poboyoro pozuury 200 ni/ra.
[pyHT—4OPHO3EM OIi30JE€HNH BaXKKOCYTJIMHKOBHIA,
BMicT rymycy B opHomy mmapi 3,4 %. SxicHi
IMOKa3HUKH 3epHa (BMICT KIEHKOBHHHM 1 Oinka)
BuzHauanu 3a JJCTY 4117: 2007 «3epHO i MPOAYKTH
fioro mepepoOku. Bu3HAa4YCHHS TOKAa3HUKIB SIKOCTI
METOJIOM  iH(padepBOHOI crekTpockomii» [16] 'y
3pa3kax 3epHa, BIgIOpaHOro MOUISHKOBO B
NOJbOBUX YMOBax NPSAMHUM KOMOalHyBaHHSAM, Ta
JIOBEJIEHOTO J0 CTaHAAPTHOI BOJIOTOCTI Ha TpHIIai
Infratec 1241. CratucTuyHHil aHai3 OJEp)KaHUX
pe3yJIbTaTIiB MPOBOAMIN METOJOM JUCIEPCIHHOTO
anamizy [17] 3 Bukopucrauusm Microsoft Excel.

Pe3yabTatu gocainkeHb Ta 00roBopeHHs

V X011 JOCIiIKEHb BCTAHOBIICHO, 1[0 3HAYHUN
BIUIMB Ha (opMyBaHHS SKOCTI 3epHa TOJIOH
CTaHOBWJIM TOTOJHI YMOBHM B POKH IIPOBEICHHS
nocmimpkenb. Tak, y 2017 poui uepe3 BHCOKY
TEMIIepaTypy MOBITPS 1 3acyxy, 4acTka MIyILUIOTO
3epHa 3pocTana, 110, BiAMOBIAHO, BimoOpa3miocs Ha
JOCITI/KYBaHUX TTOKa3HUKaX.

3acTocyBaHHsS B IOCiBax MOJIOM TrepOinumy i
PPP minBuiyBano BMicT y 3epHi CHPOT KIICHKOBUHH
(Tabmn. 1), mpote 1l MOKa3HUK BapiloBaB i 3aeKaB
HE TUIBKM B POKY JOCHIKEHb, a W BiJ
KOMOIHYBaHHsI JIOCHI/PKYBaHUX TIpEnapaTiB.

Tak, y 2017 poui y BapiaHTax Iociimy 3
BHeceHHsM [Ipimu @opte 195 y Hopmax 0,5, 0,61 0,7
J1/Ta BMICT CUPOI KJISHKOBUHM B 3¢PHi 10JI0U CKJIa/1aB,
BinmoBigHo 28,7, 28,4 i 28,4 %, npu 3acTOCyBaHHI
Tux ke HopM Ilpimu @opre 195 cymicHo 3 Bykcanom
BIO Vita y Hopmi 1,0 ii/ra — 29,5, 29,2 1 29,1 % npu
27,8% vy BapianTi 0e3 3acTOCyBaHHS IperapaTiB
(xorTpons ). ToOTO, BiTHOCHO 10 KOHTPOIIO | BMicT
chpoi KIEeWKOBUHHM Yy BapiaHtax mpociimy [Ipima
®dopte 0,5, 0,6 1 0,7 yi/ra 36inpmUBCA Ha 3,2, 2,2 i
2,2%, y TOH 4Yac sK y BIONOBIAHMX BapiaHTax
Jocmigy i3 3acrocyBanHaM Ilpimu @Dopre 195
cymicHo i3 Bykcagom BIO Vita—ua 6,1, 5,01 4,7 %.
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Tabnuys 1. BMicT cHpoi KJIeiiKOBHHE B 3epHi MieHHIli moaou 3Bu4aiinoi (%) 3a BUKOPUCTAHHS
repoinuay [pima ®opre 195 i peryasropa pocty pocanmn Bykcan BIO Vita

BapianT nociimy 2017 p. 2018 p. CepenHe 3a JIBa pOKH
be3 3aCTOCYBAHHA 27.8 29.9 28.9
npenapariB (KOHTPOJIb |)

Py4ni npononroBaHHS

BIIPOJIOBIK BereTarlii 28,1 30,4 29,3

(xorTpOIH II)

ITpima ®opte 0,5 n/ra 28,7 30,6 29,7

[pima ®opte 0,6 n/ra 28,4 30,5 29,5

ITpima ®opte 0,7 n/ra 28,4 30,2 29,3

Byxcan BIO Vita 1,0 n/ra 28,0 30,1 29,1

IIpima ®opte 0,5 1+

Byxkcax BIO Vita 1,0 i/ra 29,5 312 304

IIpima dopte 0,6 1+

Byxkcaxn BIO Vita 1,0 n/ra 29.2 309 301

IIpima ®opre 0,7 1+

Byxkcan BIO Vita 1,0 n/ra 29,1 307 29.9

Byxkcax BIO Y1ta 1 n/T— 28.2 30,0 20,1

00po0Oka HaciHHs (pon)

@DoH + py4Hi IPONOJIOBAHHS 28,5 30,6 29,6

®oH + [Ipima Dopre 0,5 1/ra 29,6 31,0 30,3

®on + [Ipima Popte 0,6 11/ra 29,4 30,8 30,1

®oH + [Ipima Dopre 0,7 1/ra 29,3 30,8 30,1

®on + Bykcan BIO Vita 1,0 28.8 30,3 29.6

n/ra

®oH + [Ipima Dopre 0,5 1+

Byxcan BIO Vita 1,0 n/ra 30,6 325 316

®oH + [Ipima opre 0,6 1 +

Byxcan BIO Vita 1,0 w/ra 30,2 323 313

®oHn + I1pima dopre 0,7 1 +

Byxkcan BIO Vita 1,0 n/ra 300 319 310
HIPos 1,45 1,54 —

3a BHecenns [Ipimu @opre 195 y Hopmax 0,5,
0,6 10,7 n/ra Ha hoH1 0OPOOKH HACIHHS MTEpeT CiIBOOIO
Bykcanowm BIO Vita 1,0 1/t BMicT cupoi KIIeHKOBUHI
B 3epHi moysidu craHoBHWB BimmoBigHo 29,6, 294 i
29,3 % BIAMOBIAHO, MPH 3aCTOCYBaHHI THX €& HOPM
IMpimu dopte 195 cymicho 3 Bykcanom BIO Vita y
wopmi 1,0 n/ra—30,6, 30,2 i 30,0 % mpu 27,8 % y
BapiaHTi 0e3 3aCTOCYBaHHs MpenapatiB (KOHTPOJIb I).
3pocTaHHs TOKa3HUKIB BMICTY CHPOi KJICHKOBHHU Ha
¢oni nepenrnociBHoi 00pOOKHM HACiHHS BiAHOCHO 1O
koHTpoimo | ckimagano y Bapiantax mgociigy [Ipima
dopre 0,5, 0,6 1 0,7 n/ra—6,5 58 1 54%, y
BIANOBIHUX BapiaHTax IOCTiAy i3 3aCTOCYBaHHIM
[Ipimu Popre 195 cymicao i3 Bykcamom BIO
Vita—na 10,1, 8,6 1 7,9 %.

AHaJIOriYHy 3aJ1€XHICTh Y POpMyBaHHI BMICTY
cupoi KJICWKOBUHM B 3€pHi 1mondu 3BMUYaiiHOI OyJio
BigmiueHo 1 y 2018 pomi, oxHak ii BMiCT
nepeBunyBaB nokazHuku 2017 poky. Tak, sKmo y
BapiaHTi 0e3 3actocyBaHHs npenapatiB y 2017 poui
BMICT CHpOi KJICHKOBHHH y 3€pHI MOJOW CTaHOBHB
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27,8 %, 10 y 2018 pori—29,9 %. Li gani cBiguath
npo BIUIMB Ha (OpPMyBaHHS BMICTY CHpOIi
KIIEHKOBUHM TTOTOJHUX YMOB, ki y 2018 pori Oymu
oimpm cipusitiimBuMmu. [Iporte, sk 1 B 2017 porri,
HANBUIIUM BMICT CHPOi KIICWKOBUHU OYB Y BapiaHTax
J0CHily 3  KOMIUIGKCHUM  BUKOPHUCTAHHSIM
npenapartis: Ilpima dPopre 0,5; 0,6 i 0,7 n/ra +
Bykcan BIO Vita 1,0 m/ra BHeceHmx mo (¢GoHY
00poOku mepen ciBooro HacinHs PPP Bykcan BIO
Vita 1,0 1/1, 1e nepeBHIICHHS BITHOCHO KOHTPOJTIO |
ckiaanano 8,7; 8,0 i 6,7 %, BIIHOCHO KOHTPOJIIO
I1-6,9; 6,314,9 % BiAMOBIIHO.

AHamizyroun cepeAHi JaHi 3a JBa POKH
JOCIIDKEHb II0A0 BMICTY CHPOi KJIIGHKOBHHH Y 3€pHI
MOJI0M, MOXKHA BIIMITHTH, IO BHCOKI il ITOKa3HHUKH
MIPOCTEXKYBAINCS y  BapiaHTax CYMICHOTO
3actocyBaHHs repOimmnmy 1 PPP.  Tak, 3a
Bukopuctanns [Ipimu @opre y Hopmax 0,5; 0,6 1 0,7
n/ray cymimi 3 Bykcan BIO Vita 1,0 ii/ra BmicT cupoi
KICHKOBUHM B 3€pHI IEpPEBHILYBaB MOKA3HHUK
kontpomo I wa 5,2; 4,2 1 3,5%, a BigmosimgHi
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MOKAa3HUKH Yy BapiaHTax JIMIIE CaMOCTiHHOTO
3actocyBaHHs repOinuny-2,8; 2,1, 1,4 %. Pasom 3
TAM, HaWBUIIMIA BMICT CHUpPOI KIIEHKOBUHH OYB Y
BapianTax 3actocyBanHs repOinunmy Ilpima doprte
195 B HOpMax 0,5; 0,6 1 0,7 n/ra y cyminii 3 Bykcain
BIO Vita 1,0 a/ra no ¢hony 00poOku HaCiHHS mepen
ciBboro muM ke PPP y wmopmi 1,0 a/t, me B
CepeIHbOMY 32 POKH JIOCTIDKEeHb MEPEBUILECHHS 10
koHTpoo I ckimanano 9,3; 8,3 17,3 % BiamosigHo, 10
koHtpomo I1-7,8; 6,8 1 5,8 %, BignmoBigHO, a IO
BapiaHTIB 3 CyMiCHUM BHeceHHsM repOinuay [Ipima
dopte 195 B Tux xe Hopmax 3 PPP Bykcan BIO Vita
6e3 pony-3,9; 4,0 1 3,7 % BinmoBimHO.

3aJieXHO BiJl HOpPMHU BUKOPUCTaHHS repOinuy,
a Takox BiJ criocoOy BHeceHHst PPP, y 3epHi mon6u
HarpoMa/pKyBajacs pisHa KibKicTh Oinka (Tabi. 2).
Taxk, y 2017 pomi 3a Buxopuctanss [Ipimu @opte 195
y HopMmi 0,5 m/ra BMiCT Oijka B 3epHi CTaHOBHB

14,7 %, a 3a nopm 0,6 1 0,7 n/ra — 14,6 % npu 14,3%
y kKoHTpomi. 3actocyBanHus IIpimu Popte 195
cymicio 3 Bykcamom BIO Vita 3abe3neumsio
3pOCTaHHs BMICTY OiJiKa B 3€pHi TOJIOH, pa30M 3 TUM,
HaHOUIBIIIOK HOro KijmbKicTh Oylia y BapiaHTax i3
Hopmamu rep6inmay 0,5; 0,6 n/ra, mo cknanano
15,1 %, a 3a mopmu 0,7 m/ra-14,9 %. 3pocranHs
BMicTy Oinka o koHTpoiro | y BapianTax gocmigy
[Ipima Dopre 0,5, 0,6 1 0,7 n/ra cranosuno 2,8, 2,0 i
2,0%, y TOi wac SK y BIINOBIIHUX BapiaHTax
nocmigy i3 3acrocyBaHHsaM [Ipimu ®oprte 195
cymicHo i3 Bykcanom BIO Vita-5,6, 5,6 1 4,2 %. Jani

pe3ylbTaT  y3TO/KYIOTBCS 3 JaHUMH  IHIIHX
nocmimpkens [18, 19], ae mnpomeMOHCTPOBaHO
NO3UTUBHUK  BIUIMB  CYMICHOTO  3aCTOCYBaHHS

rep6iuay i PPP Ha BMicT Ginka y 3epHi SIMEHIO
SPOTO.

Tabauysa 2. BmicT 6inka B 3epHi nueHuui noJaou 3su4aiinoi (%)
3a BUKOpucTaHHA repoinuay [pima ®opte 195 i peryasitopa pocty pociann Bykcaa BIO Vita

BapianT gocainy 2017 p. 2018 p. Cepenne 3a 1Ba poKu
Bes 3actocyBanHs npenapartiB 14,3 15,6 15,0
(xoHTpOIH I)
Py4Hi nponosroBaHHS BIPOIOBIK 14.8 15,9 15,4
BereTailii (KOHTpoub 1)
[Tpima Dopte 0,5 n/ra 14,7 15,9 15,3
[Ipima dopte 0,6 n/ra 14,6 15,9 15,3
[Tpima ®opte 0,7 n/ra 14,6 15,8 15,2
Byxkcan BIO Vita 1,0 n/ra 14,7 15,9 15,3
[Ipima ®opte 0,5 1 + 15,1 16,1 15,6
Bykcan BIO Vita 1,0 n/ra
[Ipima ®opte 0,6 1 + 15,1 16,0 15,6
Byxkcan BIO Vita 1,0 w/ra
[Ipima ®@opte 0,7 1 + 14,9 16,0 15,5
Byxkcan BIO Vita 1,0 w/ra
Byxkcan BIO Vita 1 /T — 14,6 15,9 15,3
00poOka HaciHHS (PoH)
®DoH + pydHi MPOMOITIOBAHHS 15,1 16,0 15.6
®oH + [Ipima Dopre 0,5 n/ra 15,3 16,0 15,7
®oH + [Ipima Dopre 0,6 n/ra 15,3 16,1 15,7
®oH + [Ipima Dopre 0,7 n/ra 15,1 15,9 15,5
®on + Bykcan BIO Vita 1,0 n/ra 14,9 16,4 15,7
®oH + [Ipima Dopre 0,5 1 + 15,7 16,6 16,2
Byxkcan BIO Vita 1,0 w/ra
®oH + [Ipima Dopre 0,6 1 + 15,5 16,5 16,0
Byxkcan BIO Vita 1,0 wra
®oH + [Ipima Dopre 0,7 1 + 15,4 16,3 15,9
Byxcan BIO Vita 1,0 n/ra
HIPgs 0,75 0,80 -

3a Bukopucranus [Ipimu @opre 195 y Hopmax
0,5, 0,6 i 0,7 n/fra y BapiaHTax, Ja¢ HaCiHHS
o0pobusutocst iepen ciBboro Bykcamom BIO Vita y
HopMi 1,0 11/T, BMicT Oinka y 3epHi ckianas 15,3; 15,3

i 15,1% (nmepeBuIIeHHS BiHOCHO KOHTpOIIO |
ckranaino 7,0, 7,0 1 5,6 %); 3a BUKOPUCTAHHS IUX Ke
HopM IlpiMu @opte 195 y cymimi 3 Bykcamom BIO
Vita 1,0 n/ra Bmicr 6inka cximagas 15,7, 15,51 15,4 %,
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BiJIMOBITHO (TIepeBUINEHHS 10 KOHTpoito [-9,8, 8,4 1
7,7 %).

Y 2018 pomi mpocTexyBamacs MoaiOHa
3aJIeKHICTh y OPMYyBaHHI MOKa3HHUKIB BMicTy Oinka
B 3epHi nojbu 3Buuaiinoi. [Ipote, 5K 1 y BUmaaky 3
KJIEHKOBUHOIO, MTOKa3HUKH BMicTy Oinka y 2018 p
Oy BWIUMH, IO JIEMOHCTPYE 3AJIEKHICTh HOTO
(dopMyBaHHsS Bix TOromHUX yMOB. llopiBHIOHOYH
BapiaHTH CyMICHOTO 3acTocyBaHHs repoiuuay [Ipima
®opte 195 y Hopmax 0,5; 0,6 1 0,7 n/ra 3 PPP Bykcan
BIO Vita y nopmi 1,0 n/ra, MOXHa KOHCTATyBaTH
MEPEBUILICHHS 3a BMICTOM Oilika 1O BapiaHTIB i3
CaMOCTIHHIM BHUKOPUCTaHHAM repOinuay Ha 1,3; 0,6
i 1,3 %, BinmoBimHO, pa3oM 3 TUM HAWBUIIUN BMICT
Oinka BimMidaBcsl y 3€pHi TOJOU 32 KOMIUIEKCHOTO
BukopuctanHs repOinuay Ilpima dopre 195 y
Hopmax 0,5; 0,6 1 0,7 ii/ra + Bykcan BIO Vita 1,0 ji/ra
Ha (oHi 00poOku PPP mepen ciBOoro HaciHHs, ne
MEPEeBUILICHHsI 710 BapiaHTiB BHECEHHS repOiluay B
TuX e HopMax 3 PPP, anme 6e3 ¢ony cxmamgano 3,1;
3,111,9 %, BignosigHO

CepenHi JaHi JBOX POKIB JOCIHIKCHb
MOKa3ajy, o Haibinblme 3pocTaHHS BMIcTy Oinmka
BiIMIYaNiocsl y BapiaHTax CyMICHOTO 3aCTOCYBaHHS
[Mpimu Dopre 195 i PPP Bykcan BIO Vita Ha ¢oni
nepeanociBHOi 00poOKky HaciHHs muM ke PPP, ne 3a
HOpMu TepOinuay 0,5 nm/ra BMicT Oilka CTaHOBUB
16,2 %, 3a nopmu 0,6 n/ra—16,0 %, 0,7 n/ra—15,9 %,
110 MepeBUIyBasio KOHTPosIb | Ha 8,0; 6,7 1 6,0 %, a
koHTponb Il-ma 5,2; 3,9 1 3,2% BignosigHO.
3araroM, MOKHa CTBEp/KYBaTH, IO 3HAYCHHS
perynstopa pocty pociud  Bykcan BIO Vita
3pocTtano Ha ¢oHI repOilUIHOTO HABaHTAXKEHHS Ha
POCIIMHHUM IIEHO3, IO BiIMIYAIOCs ITO3UTHBHOIO
JUHAMIKOIO BMICTY OliJIKa.

Bucnoeku

TakuM 4MHOM, O/iepKaHI eKCIIepUMEHTAIbHI
JaHl  Jal0Th  MIJCTaBM  KOHCTaTyBaTH, IO
3actocyBanHs repOinuny [Ipima ®opre 195 B
komrutekci 3 PPP Bykcan BIO Vita (oOpoOka HaciHHs
nepes ciB0OIO Ta MOCIBIB y cymimi 3 repOilumaom)
MMO3UTHBHO BIUIMBAaE€ Ha (OPMYBaHHS BMICTY CHpOI
KJICHKOBUHM 1 Oilka B 3€pHI MIIEHULI THOJIOH
3puvaitHoi.  Ilpore  BapTo  BigMITHTH, IO
JOCTIIDKYBaHI MMOKAa3HUKM 3aJieXKalld B 3HAYHIN Mipi
BiJl HOPMH BHKOPUCTaHHS TrepOilMay B JaHUX
KoMmno3ulisix. ToMy, HallBUIII MOKAa3sHUKH BMICTYy
cHpoi KIIEHKOBHHH 1 Oiika popMyBasucs y BapiaHTax
3actocyBanHs [Ipimu ®@opre 195 y vopwmi 0,5 n/ra B
CyMilli 3 peryasTopoM pocty pociuH Bykcan BIO
Vita y wopmi 1,0 s/ra Ha ¢oHI nHepearnociBHOI
00poOku HaciuHs 1uM ke PPP y wopmi 1,0 n/1, ne
MEePEeBUILEHHS 10 KOHTPOIO ckiaaano 8,0 %.

Opnepxani naHi JTart0Th MiJICTaBy
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CTBEP/UKYBAaTH TMPO  3aJCKHICTH  (PopMyBaHHS
OKpeMHX XiMIYHMX MOKa3HHUKIB SKOCTI 3€pHa MOJIOH
3BMYaiiHOl BIJ il B mociBax 010J0TTYHO aKTHBHUX
CIIOJIYK, MPOTE 3’SCYyBaHHS BILUTUBY Ha (pOpMyBaHHS
IHIIMX CKJIQJI0OBUX XiMIYHOI Ta (hi3UYHOI IKOCTI 3epHa
noTpedye MoJANBIIOr0 BUBYCHHSI.
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