was significantly reduced (by 75.22%, p = 0.000001), which indicates the negative
effect of GM soy on the plasma of boar semen.

The linear-weight dimensions of the organs of the reproductive system of pigs when
using GM-soybeans in the second generation were inferior to the control analogues,
their total weight was less by 3.09%, the length of the vagina by 11.59%, the length
of the uterus by 3.64%, the length of the horns uterus by 16.23% and ovarian weight
by 38.60%.

Keywords: soybean, GMO, mumps, boars, reproductive qualities, sperm, biochemical
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EKOJIOIO-TOKCHUKOJIOI TYHU CKPHUHIHT
HETPAANIIMHUX KOPMOBHUX KYJIbTYP: 3EJIEHA MACA EUXOPHII
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Onecekuit JIAY

Crpuzkak T.A., KaHAUIAT ClIBCHKOTOCIOAAPCHKUX HAYK

IT HAAH, XapkiB

Haeeoeno oani cxpunine — 00cnioxncenns 3paskie 3e1eHol macu eixopuii (60041n020
eiayunmy) ma cuposuHu-cyocmpamy ons i eupougyéants (6ooa 0ns biodaceiinis i
¢hexanii npooykmuenux meapun). Excnpec-0iomecmysanHst i3 3acmocy6anHHsAM Kylb-
mypu inghy3sopiit Colpoda steinii 6i0nogiono 0o MemoouuHux 6UM0o2 MidCOepICAGHO-
2o cmanoapmy (I'OCT 13496.7-97) nokazanu 6iocymuicms 3aeaibHOi MOKCUYHOCHTT
yiei HempaouyiliHoi KOPMOBOI KyIemypu, K 6 NOOpiOHeniil 3eneniil Maci, mak i 6
OKpeMUX Yacmunax pocaunu. J{ooamxoeuii 0iokoHmpons 6 yMoeax nmaxogepmu 3a-
C8I0YUE: Npu GIOCYMHOCHI He2amu6Hoi 0ii 6600y 6 payion 10 2/20n. 3enenoi macu efi-
XOpHii, 6I03HAYEHO NIOGUUeHHS NPOOYKMUBHOCTI 8 OOCTIOHTI 2pYNi Kypeli-Hecy oK 8
NOpIisHAHHI 3 KOHmMpoaem: picm siiiyenockocmi Ha 21,35 % npu 36invuienti cepeOHvol
saeu Aiiys na 1,46 2, 8ionosiono. Exonoco-mokcuxono2iunuii CKpunine 800u 6 20cno-
oapcmeax piznux obaacmeil Ykpainu nokasas, o apmesianceka 600a 0as nompeo
MEAPUHHUYMBA HE MAIA O3HAK 302ANbHOT MOKCUYHOCTI, 4 XJA0POBAHA 6000NPOGIONA
0e3 giocmorosanns 6yna caadbo mokcuynay 27,27 % npob. B npobax ¢exaniii ceuneii
i kypeit usigneno 83,71 i 83,33 % moxkcuunux 3pasxie, 6 moii uac sik Haeo3 BPX e ycix
sunaokax 0ye ne moxcuynuil ons diomecm-06’cxkmie (inghysopiii Colpoda steinii).
AHaniz Oanux cKpuHiney 3a2anvHoi moKCuYHOCHI 00 €kmie HempaouyiiHO20 KOPMO
8UPOOHUYMEA NIOMEEPOUE NEPCHEKMUBHICING 3ACMOCYBAHHSL MIKPOOIOIOIUHUX Me-
MOoOi6 eK0N020-MOKCUKONO2TYHO20 MOHIMOPUH2Y Oe3neYHOCI CUPOBUHU | NPOOYKYIT
MEAPUHHUYMBA 8 NPAKMUYHUX YMOBAX 13 3ACMOCYBAHHAM 0IOMeCcmie 8imYU3HIHO20
supoonuymea (npenapam: kyremypa Colpoda steinii cyxa, TOB «Biopooacenns My,
Ooeca).

Karouosei crosa: excnpec-6iomecniy6anns, 3a2ansHa MOKCUYHICMb, Oiomecm-00 exkm,
inghysopii Colpoda steinii, eitxopnin, biobesnexa.
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Po3pobii epekTuBHUX TEXHOJIOTI i BHPOOHUITBA OPTaHIYHOI POAYKL{ TBAPMHHNLITBA
OCTaHHIM 4aCOM IPUALISIETHCS BCe OlIbINe yBark B yCiX KpaiHax 3 pO3BUHEHUM TBAPUHHH-
ureoM. [Ipobnema noOOpy TEXHOJOTIH BUPOIYBAHHS MPOAYKTUBHUX TBAPWH 13 3aCTOCY-
BaHHSIM SIKICHUX 1 OJHOYACHO JEIIEBUX OLTKOBUX KOPMIB 3aJTUIIAETHCS HAPA3l aKTYaJIbHOIO,
HE3BAXKAKOYHW HA 3HAYHI JOCATHEHHs B KOpMO BUpoOHHUITHI [1, 2]. s 30araueHHst TOBHO-
PAILiOHHUX KOPMOCYMIIIEH, sIKl 32 CY4aCHUMH TEXHOJIOT1SIMH € OCHOBOKO TOZIBJI TIOTOJIB’ 51
CBUHEH Ta 1HIIUX TBAPHH, Hapa3l MPUHHATO 3aCTOCOBYBATH PI3HOMAaHITHI KOMILUIEKCHI TE€X-
HOJIOTI4YHI JOOaBKH, HA CHOTO/HI IIHUPOKO TPEACTaBICH] HAa pUHKY YKpaiau. Takuil miaxin
CyTTEBO 30LIbLIyE COOIBAPTICTH OB, MPHUYOMY MPAKTUYHUI TOCBIA Ta YUCJICHHI JaHI
HAYKOBUX JOCJIKEHb CBITYaTh IIO/I0 MOIIUPEHHS HETATUBHOTO BIUIMBY XiMIYHUX CKJIa/10-
BUX TEXHOJIOTTYHUX KOPMOBHX MOOABOK Ha 3I0POB’ s TBAPUH Ta SIKICTh M 5ICa, Cajia, MOJIOKA,
sierts Tommo [ 1, 3, 4, 5, 6].

3a ocraHHIH yac B psAl kpaiH HaOyJa MONyJsIPHOCTI O10TEXHOJIOTISI PO3BEACHHS T1apO-
MakpodiTiB, a cepes HUX — eHXOPHIl BiAMIHHOI (MMPEKPACHOI1), SIK TEPCIIEKTHBHOI KYJIbTYPH
3 IIAPOKUM J1alTa30HOM BHUKOPUCTAHHSI B TBAPUHHUNTBI [2, 7, 8].

EfixopHhis abo BoxstHMiA rianuHT (n1ar. Lihhornia crassipes) — BUA BOIHOI POCIUHU POIY
Eiixopnisi, poguau Ilontenepiesi. HagonHa 4acTHHA POCIHMHH CKITATAETHCS 3 PO3ETKU
JHMCTKIB Ta KBITKH, Y BOAI 3HAXOISTHCS HUTUACTI KOPEHI1, MIJK SIKUMH e 010J0TT4HHUI 1po-
1[eC MepepoOKH OPraHiYHUX Ta HEOPTaHIYHUX PEYOBHMH PI3HOTO MOXOIKEHHS, IO 3HAXO-
nsTbes B Bozl. Ha moBepxHi KopeHiB GOPMYIOThCS CeNeKTHBHI Mikpobioneno3u (bakrepii,
BOZIOPOCTI, OMHOKJITHHHI, MiKpoOe3xpeOeTHI TOIIO), SKI CHPUSAIOTh O1IbII aKTUBHIH Oiloze-
CTPYKILIi 3a0pyAHIOIOYHX CIOJYK Ta MOTJIMHAHHIO OPTaHIYHHX 1 MiHEPaJbHUX PEUOBHH [7].

Ha tepuropisix, ne TeMrnepaTypHHUil pekKuM HE BIATIOBIAAa€ TPOIIYHOMY Ta CyOTpomiy-
HOMY, B TOMY YHCJI B YKpaiHi, €AXOpHisI PO3MHOXKYETBCS TIJIbBKU BETE€TATUBHO MPOTSITOM
terutol nmopu poky. Ha ¢oro 1 moka3aHo yMOBH BHpOIYBaHHs eHxopHii B 6100acelini ¢ep-
MepchKoro rocromapcersa B Onecokiit obmacti.

XapakTepHO O10JIOTIYHOK OCOOJIMBICTIO €HXOpHIi € 3JaTHICTh IO AYXKE IIBHIKOTO
PO3MHO’KEHHSI TIPH HAsIBHOCTI B BOJI JIFOOMX MOKMBHUX PEUOBHH, B TOMY YHCI 3a0pyn-
HIOKOYHX BiJIXO/IB BUPOOHUITBA (TBAPUHHHULIBKOTO, MPOMHUCIOBOTrO TOmo) [2, 7]. Came ms
BJIACTUBICTH POCIUHHU CIIpHsiyia po3podui O10TeXHOOrI] 11 pOo3BEeNeHHs B SIKOCTI ripoboTa-
HIYHOTO CIOCO0y OYMIINEHHS CTIYHUX BOI.

st xypTypa HalOysa MOIIMPEHHS SIK KOPMOBA B PI3HUX KpaiHax CBITY. 3a JaHUMHU PsIy
aBTOPIB, €MXOpPHIs, 3a JOTPUMAaHHS BUMOT Oi00e3MmeKH, MpeKpacHul KOPMOBHI pecype ro-
TiBJI CLTBCHKOTOCTIOAAPChKUX TBapUH (cBUHI, BPX, BiBIi, KO3H, KPOJI, NITULIS).

3Bakar04M Ha Te, IO HOPMATHUBU TEXHOJIOTIYHOTO Ta CAHITAPHOT'O KOHTPOJIKO BUPO-
IyBaHHS Ta 3TOOBYBAHHS MPOAYKTUBHUM TBAPUHAM TAKUX HETPAIULIHHHUX KyJIBTYp SIK
€IXOpHIs Hapa3l 3HAXOMATHCS B CTaAli pO3POOKH, aKTyaJIbHUM € MPOBEIEHHS IMOCTIHHOTO
€KOJIOTO-TOKCUKOJIOINYHOTO MOHITOPHHTY 3pa3KiB TAKUX POCIHH, BHUPOIIEHHUX 34 PI3HUX
KJIIMaTUYHUX YMOBAX Ta METO/AX KyJIbTHBYBaHHSI.

MikpoOi0JOTiYHHI TECT BIAHOCUTBCS O PO3PSAY MyJIbTHCTENH(IYHUX AOCTIIKEHb,
SKI Jal0Th y3arajbHeHy (1HTerpoBaHy) BiAMNOBIAb MIOAO il JAHOTO paLioHy abo KOpMo-
BOT'O 1HTPENIEHTY HA OPraHi3M TBAPUHU — MAaKPOOPTaHi3My, IO BU3HAYAETHCS 3a aHAJIOTI-
€10 3 O10JIOTIYHOIO peakLier ONHOKIITUHHOrO tecT-opranizmy [10, 11, 12]. Tady3opii sk
TeCT — 00’ €KTH BUKOPUCTOBYIOTHCS Iy’Ke€ LTHPOKO IS OLIIHKH PI3HUX MPOAYKTIB 38 BMICTOM
TOKCHYHUX XIMIYHHX PEUOBHH, IX CIOJYK, TOKCHHIB POCIMHHOrO, OakTepiitHOTrO, rpudKo-
BOro a00 3MIIIAHOTO MOXOMKEeHHsA. B yMoBax arpocekTopa iH(py30pii sik TecT — 00’ €KTH 0-
3BOJISIFOTH ONEPATUBHO Ha KOXKHOMY €Tarll BUPOOHHITBA KOHCTATyBaTH (PaKT TOKCHYHOCTI
(LUKiZIMBOCTI AL TBAPHH Ta JIFOEH) AOCIHIPKyBAaHOTO 3pa3Ky KOPMOBOI CUPOBHHH, He3a-
JIEKHO BiJ TOTO, 4 00YMOBJIEHAa BOHA HASIBHICTIO OJTHOI PEYOBHHH, SIKY MOXJIMBO TOYHO BHU-
3HAYUTH aHAJITHYHO, YH L1JIOTO KOMILUIEKCY CIOJYK, K1 B MPAKTHYHUX YMOBAX HEMOJKIIUBO
BUSIBUTH B BeTepUHApHIH naboparopii [3, 10].
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3aBIsAKH MPOCTOTI, OMEPATUBHOCTI Ta JOCTYITHOCTI Ol0TECTYBaHHS OTPUMAJIO LIMPOKE
BU3HAHHS B YCbOMY CBITI, 1€ IOr0 BCE 4aCTIIIe BUKOPUCTOBYIOTH MOPSIA 3 METOAAMU aHaJIi-
ti4HOI Ximii [10, 12, 13, 14].

BiacyTH1 BITYM3HSHI AOCHIPKEHHS 3 BUSHAYEHHS 3araJIbHOI TOKCHYHOCTI 3€JIEHUX POC-
JIMH e¥ixopHii abo mpoaykTiB ii nepepodku. Buxoasuu 3 Toro, mo aaxi 3apyOisKHUX JTKepe
XapaKTEPU3YIOTh MMOKUBHICTh T4 HEIIKIJIMBICT BMICTY L€l KyJbTYypPH, BUPOLIEHOI 3a 1H-
MU €KO-KJIMAaTUYHUMH YMOBAMH, BUHUKA€ HarajbHa HEOOXIHICTh MPOBEICHHS CKPH-
HIHT — TOCJIIJPKEHB 3 BU3HAUEHHS 3arajibHOi TOKCHYHOCTI €HXOpHIi, BUPOIIEHOI B rOCIoaap-
cTBax YKpaiHH, IO Mae OyTH CKJIAJOBOI PO3POOKH MOAATBINOI MPOrPpaMH BUBYEHHS L€l
HETPAOULIITHOI KOPMOBOI CUPOBHHHM JJist 3abe3nedeHHs: 6100e3neKku KOpMO BUPOOHHUIITBA 1
PHUHKY TPOJOBOJIBCTBA.

Mertotro Hamoi podotu OyJi0 MPOBENEHHS €KOJIOTO — TOKCHKOJOTIYHOTO MOHITOPUHTY
MOKA3HUKIB 3arajibHOI TOKCUYHOCTI 3€JIEHHX POCIIMH eHXOpHii Ta 00’ €KTIB JOBKLILIS, IO €
cyOcTpaToM Ui 11 KyJeTUBYBaHHS (Boaa 1 pekanii mpoIyKTUBHUX TBAPHH) B 3aKPUTHX O10-
BOJIOMMAaX MPOTSITOM XOJIOHOI TIOPH POKY .

Marepianu i meToau nocaimkenb. HaykoBo-upoOHUYE TOCHIKEHHS OYJIO TIpOBeIe-
HO Ha 0a3i excriepumenTtaabHoro @I «Y Camsena», po3tamosaHoro B Onecbkiii obnacTi,
7ie TIPOTSITOM JIBOX POKIB BUPOILY€ETHCS €HXOPHIS AK y BIAKPUTHX, TAK 1 3aKPUTHUX LITYYHHUX
BOAOWMMAX.

ElixopHif - cBiXa 3eneHa maca:
€KO/I0T0 — TOKCUKONOTiYHUiA npodinb

Y

Ekcnpec-6ioTecTyBaHHA:
iHchy3opii Colpoda steinii
(npomsizom 3-x 200UH)

BiokoHTpoOnb:
BMN/IMB HA NPOAYKTUBHICTb TBAPUH
BBOAY 3e/IeHOI Macy eiiXopHil B pauioH

CBixe 3pizaHi pocnuHY i
nogpiGHeHa 3en. maca

Kypu-Hecyuku

= g BPX, BiBUi, k031 b
MoxuBHWIA cyGeTpar gns e e 3
Ky/IbTUBYBaHHS:
Bofa, dhekanii g T i

NPOAYKTUBHUX TBAPUH

L] o i E = 2 < L]
+ [naHoBi Ximiko-aHaniTM4Hi BUNPOGyBaHHS 3paskis, ¢
>+ HajjaHVX perioHanbHil BeTepuHapHiii naboparopii -+~
. .
L] L]

(eiixopHisi, Boga, M'sco, MOJIOKO, SALE, iH.)

1.0OpranizauiiiHa MoeJb eK0JI0r0-TOKCHJIOTNIYHHX CKPHUHIHT — JOCJHiI’KeHb Ha 3a-
raJibHy TOKCHYHICTh HETPAAULIIHHUX KOPMOBHX POCJIHH (eiixopHist)

YMOBHiI MO3HAYKU:

Locnign, wo
3annaHoBaHi

BukoHaHi
JOCAiIKEHHS

BunpobyBaHHs BiANOBIAHO A0
BVMOT BETCAYX6M

ITincyMKoBi aHi 3 KIJIBKOCTI OTPUMAHOI 3eJIeHOl Macu 3 1 ra BOAHOI IJIOMIl CBiAYaTh
NPO BUCOKHWH BEreTaTHMBHHUI TOTEHLIAJ POCIMHHU: YPOXKaHHICTH BIAKpHUTOI OloBOmONMHU
293 kr 3eseHoi Macu 3 1 M” BOIHOI MOBEPXHi, MapHUKOBOro Giobaceitny — 153 kr.
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[Ticast mpoBeneHHs aHaANI3y JITEPATYyPHHUX JKEPes, MU pO3poOUiIN OpraHizauiiiHy Mo-
IeJib MIPOBEACHHS JOCIIKEHb 3 BPaxXyBaHHSM PE3YJIbTATIB HALIUX IMONEPEnHIX TOCIiAiB
(cxema 1) [S, 6]. Meronuka excrpec-0l0TecTyBaHHs 3pa3KiB eHXOpHii, Boau 1 pexanii ciiab-
cpKorocronapchbkux TBapuH (BPX, kypu, CBHHI), IO BUKOPUCTOBYBAJIUCH IS HATIOBHEHHSI
6100aceiiHiB Ta JKUBJICHHS pOCIINH, 0a3yBajiach Ha CTAHJAPTHUX METOAX, PETJIAMEHTOBAHUX
HOPMATHUBHUMU JIOKyMEHTAMH Ta HACTAHOBOIO BUpoOHuKa [12, 15, 16, 17, 18]. PesynbraTn
TOCIIIKeHb (hiKcyBaiu B Gopmi akTiB 1 MPOTOKOIIB. [HHOBALI MHIH XapakTep AOCIIIKEHHS
OyB 00yMOBJIEHUIT HOBH3HOK KOPMOBOI CHPOBHHHM Ta 010TEXHOJIOTIT {1 BUPOIY BAHHSL.

Merton 6a3yeTbCst Ha BUALIEHH] 3 TOCIIIKYBaHUX MPOAYKTIB PI3HOMAHITHUX (Ppakiiiit
TOKCHYHUX PEUOBHH a00 CIIONYK Ta HACTYMHIN il Ha KyJabTypy iH(y30pii Colpoda steinii.
Kynerypa Colpoda steinii mpeacrasisie coO0K0 LUCTH KOJIOAW Ta Cropu Oaktepiit Bac.
Subtillis, mpukpimieni g0 crinku (IakoHy Ta BuaAUMI 3a 301bmenHsaM 80-150x. ¥V Bcix Bu-
npoOyBaHHAX Oy10 3acTocoBaHO npenapar, Burotosiernii TOB «Binpomxkenus M» (One-
ca) [10, 16, 17].

JliarHOCTHYHA LIHHICTh 3aCTOCOBAHOIO METOAY 3 BHUKOPHUCTAHHSAM CYXOl KYJBTYpH
Colpoda steinii B HACTyITHOMY: KyJIbTypa BUTOTOBJICHA 13 mITaMy 31 cTabli30BaHUM piB-
HEM 4y TJINBOCTI /10 30BHILIHIX MTOJIPAa3HHKIB, MMPENapaT BUTOTOBJICHO 32 JO30BAHUM BBOJOM
MOKMUBHHUX CEPEIOBUIN 1 CTaHAApTU30BaHUM ImTamMoMm Bac. Subtillis; ogHowacHe ekcriuc-
TyBaHHs yepe3 16-24 ronuH KyJbTUBYBAaHHS B PErJIAMEHTOBAHOMY PEXKHUMI 3 OTPUMAHHSIM
CHUHXPOHI30BaHOI BUCOKOOIHOPITHOI MOMyJisALii 1H(PY30piii, sSKi pearyoTh OJHO3HAYHO Ha
JOCJITHI BUTIPOOYBaIbHI 3pa3Ky;, BUCOKUH BICOTOK CITIBMAJiHHS TOKCUKOJIOTTYHUX JTOCITI-
IDKEHB 3 TaHUMH O10KOHTPOJTIO Ha 1HIIMX O10JIOTIYHUX 00’ €KTaX.

Pesynprati mocnmimxkeHp Oynu MiACYMOBaHI 1 MPEACTaBiIeHI B TaOmuisix 1 Ha (oOTO.
Otpumani nani Oyman obpaxosasni 3rigHO nporpamu IBM Statistics — 2011 (Version 20) 3
OOYHCIICHHSM CTAHAAPTHUX CTATUCTUYHUX ITOKA3HUKIB [6].

Pe3yabTaTn 1ociixkeHs Ta 00ropopeHHs. Pesynbratn excrnpec-010TeCTyBaHHs BCIX
CBI)KE3pI3aHMX POCIHMH €HXOpHIi, K HAABOAHOI, TaK 1 MiJBOIHOI YaCTHHH (CEepenHs mpo-
6a, ¢oro 1) He BHABMUIM O3HAK 3arajbHOI TOKCHYHOCTI 32 peakuiero iHpy30piil KoImon
(tabn. 1). BunpoOysaHHs oapiOHEHOI 3eJIeHOI MacH eMXOpHIi pa3oM 3 KOPEHEBOK CHUCTe-
MO0, SIKy HOJABAaJHM B PAIllOH Kypel-HEeCYUYOK, TAKOXK HE MOKA3aJu HASTBHOCTI IIKIIJIUBUX
s 010TecT-OpraHi3MiB pedoBUH. J[aHi €KOJIOTrO-TOKCHKOJIOTIYHOTO CKPUHIHTY B YMOBaX
roCTIOfapcTBa 30Irar0ThCs 3 PE3YIBTATAMH XiMIKO-TOKCHKOJIOTIYHUX BHITPOOYBaHb 3pa3KiB
POCIIHH efXOpHIi, HAJaHUX B CIIELiaTi30BaHy BETEPUHAPHY J1aOOPATOPIIO.

1.Pe3ynbTaTi ekcnpec-0i0TecTYyBAHHS 3€JI€HOT MACH eHXOPHIl HA 3arajibHY
TOKCHYHICTb (POCJIHMHH BHPOILEHO B IITY4HIH 0ioBoaoiimMi — napauky @I «¥ Camsena»)

XapakTepucTHKa BUIPOOYBAHOTO 3pa3Kka n,mpob BHIEIEHR 3aran§Hy0
TOKCHUYHICTb 3paskiB, %
IMonpiObHena 3eneHa Maca eHXOpHii CBixka™® 11 0,00
Hanponna yacTiHa CBixke3pi3aHOi POCIUHH eHXOpHIi 10 0,00
[TinBoaHA YacTHHA CBIXKE3PI3aHOI POCIUHU €HXOPHIi 6 0,00
Pazom M+ m 27 0,00

Hpun.: * — ggedenns 6 payion Kypeti — HeCy4ox K 6i0N02i4HO AKMUBHOT NIOKOPMKIL.

Ex0510ro-TOKCHKOIOTIYHII CKPUHIHT CHPOBHHHU-CYOCTpatTy, MOTpiOHOI Uit BHPOIIY-
BaHHs eixopHii, Oymo mposeneHo B ymoBax @I' «V Campena» (apresiaHcbka BoAa IS
HATIOBHEHHSI IITYy4YHUX O10BOAOWM Ta (ekaii cBUHEH 1 Kypel): ekcrpec-010TecTyBaHHS
BUSIBUJIO 3arajibHy TOKCHYHICTB B Oinbrmocti mpod kypsidoro nocuiay (83,33 %). Po3mm-
pPeHHsI CTaTUCTUYHOI 0a3M €KOJIOrO-TOKCHUKOJIOTIYHOTOrO0 MOHITOPHHIY 3a PaxyHOK pe-
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3yJIbTATIB HALIMX TOMEPEeNHIX AOCTIKeHb B IHIINX OONAcTsX YKpaiHH JO3BOIMIIO 3pO-
OuTH MmomnepeHi BUCHOBKH, IO HABO3 BEJHKOI poratoi XyaoOu B pi3HUX TOCIOAAPCTBAX
HE MaB O3HAK 3arajbHOI TOKCHYHOCTI, a (peKajii CBUHEH 1 Kypei, BIAMOBIAHO 10 0CcOoOIH-
BOCTEH MeTaboyi3My LHX TBapWH, XapaKTEPU3yBAIUCh BHPAKEHOK TOKCHYHOI i€
Ha 1H(y30pi# koamox (Tadmn. 2) [3, 14].

2.Pe3yJibTaTu eKcnpec-0i0TecTyBaHHA (PeKATiH CiIbCBKOroCnoAaApChbKHX
TBAPUHHA 3arAJIbHY TOKCHYHICTH

Bun n %6 TOKCUYHUX Bun n 7
Obnacrtb ’ Obnacts ’ TOKCHYHHUX | +m
TBapuH | mpod mpob TBapUH | mpod
mpod
IMonrasa BPX 8 0,00 Opxcca BPX 11 0,00 0,00
Juinpo Csuni 14 85,71 Oneca Kypu 6 83,33 0,97
Pazom M+ m 22 54,55 Pazom M+ m 17 29.41 0,54

PesynbTaTi €K0IOro-TOKCUKOJIOTIHHOTO CKPUHIHTY TPOO BOAY MPENCTABIECHO B TaOIU-
11 3, B XO/Il MOHITOPHHTY BPaXOBYBAaJH KEPENIO BOAONOCTAYaHHS KOXKHOI (pepMu. 3araib-
HY TOKCHYHICTb XJIOPOBAHOI BOJOIPOBIAHOI BOAU BHITPOOOBYBAIN HA PEAKLII0 1H(Y30piii
ZIBOMA €TarlaMHy: CIIOYaTKy Bipa3y Ha MOMEHT 3a00py BOIU 3 KpaHy Ha Tepuropii gepmu,
MOTIM — 4yepe3 3-4 TOAWHU BIACTOIOBAHHS Y BIAKPUTOMY IOCY/i, TOMY MOXIIUBO MPU3HATH
pe3yJbTaTH 3aCTOCYBAaHHS BOAOIPOBIAHOI BOAM YMOBHO NMPUAATHUMH, OO MICHs BiACTOO-
BAHHS BCl 3pa3Ky HE MaJIM O3HAK 3araJibHOI TOKCUYHOCTI, aje, Tpeda 3BakaTu Ha HeoOXin-
HICTh MONAJIBINNX JOCIIXKEeHb JIJI1 BCTAHOBJICHHS MICISl IKI UTMBOCTI XJIOPOBAHOI BOAU
y OloTexHOJOor1i KyJIbTUBYBaHHS eixopHii [7, 9].

3.Pe3ynbTatu excnpec-0ioTecTyBaHHsI Npo0 BOAM, 10 32CTOCOBAHA
AJIsl HATIYBAHHSI TBAPHH i 3a110BHeHH# 0io0aceiiHiB

ApTesiaHceka BOAa Bononposiana xnoposana Boga™
% %
O6nactb n n
Bug tBapun * _ | Tokcnunux | O6nacte | Bupg tBapun ’ TOKCHYHHUX
mpod mpob

pob mpod

Ilonrasa | Csuni 3 0,00 Huinpo | Ceuni 6 33,33

IMonrasa | BPX 5 0,00 Huinpo | Puba (Y3B) 8 12,50

Oneca Kypu 6 0,00 Opneca BPX 8 37,50
Pazom M £ m 16 0,00+0,00 | Pazom M + m 22 27.27+1,13

Hpumimra: * — eci 3pasxu nicis 8i0CMOW0EAHHA Y 8IOKPUMOMY NOCYOi 3-4 200uHU MAIU NOKAZHUKY
«He MOKCUYHO ».

B psini mocnimpkens 3apyOiKHUX aBTOPIB MiIKPECIEHO HEOOX1THICTh G10KOHTPOIIIO TOK-
CUYHOCTI TIPOAYKIi arpoceKTopa Ha BCIX eTamax BUPOOHUITBA BUXOASYH 3 MOXKJIUBOCTI
6loakyMyJIsILI| K JUTMBUX XIMIYHUX €JIEMEHTIB (BaXKKI METaNH, pagioHyKieinu, Oakrepiitai
TOKCHHH TOIIO), IO MOXYThb MPOHUKATH O BUCOKUX TPO(IYHUX PiBHIB, BKJIOYAIOYHU MTPO-
OyKTH xapuyBaHHs jroneit [1, 3, 12]. ToMy B MeTOAMKY IOCIIIKEHb HAMH OyJIO BBEAECHO
BUPOOHUYMIA JOCTI/T HA TIOTOJIIB 1 Ky pel-HECYUOK.

Ha erami GiokonTpomo Oyino BimiOpano aBi rpymu mo 45 xkyped — aHajoris (BikOoM
7 Mic., Ha craal MPOXYKTHUBHOCTI), SIKUM 10 OCHOBHOT'O pauioHy OyJo nomaHo noxpidHeHoi
cBiXkOi 3eseHoi MacH efixopHii (10 r/rou.). ITicns 2-X THXKHIB YCTAaHOBYOTO MEPIOAY, MPOTSI-
roM 8 IHIB MpoBeneHO (pikcamiro pe3yiabTaTiB MPOAYKTUBHOCTI B JOCHIHIH 1 KOHTPOJIbHIH
rpynax (tadm. 4).
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B nocnigniit rpymi otpumano Ha 15,83 senp Oiyblne B OPIBHSIHHI 3 KOHTPOJIEM, TIPHU-
4oMy cepenHs Bara siins Oinbiua Ha 1,46 r. PedynpTatu BUPOOHHUYOTO €KCIIEPUMEHTY ITif-
TBEPWJIH BiICYTHICTb TOKCHYHOT'O BIUIUBY 3€JIEHOI MacH efXOpHIl Ha 3I0POBbsI Kyp Ta IO~
3UTHUBHUH BIUIUB HA PICT MPOXYKTHBHOCTI.

Buxonsun 3 aHanmizy JjiTeparypu Ta pe3yJbTaTiB BJIACHHUX JOCIHIJIB, MOXKHA BIAMITH-
TH, IO TepeBara MiKpoO10JIOTiYHOrO METOAY OLWIHKHM TOKCHYHOCTI KOPMOBOI CHPOBHHH 3
BUKOPHUCTAHHAM 1H(Y30piH nepen KIaCHYHUMU METOJaMH, TOJSrae B TOMY, o 1H(y30pii
IIBHIIIE PEAryrOTh Ha IKIAJINBI CIIONTYKH, IO A€ MOKJIMBICTh 301JIBIIUTH OHOYACHE TIPO-
BEICHHS KIJIBKOCTI JJOCHIKEHb, IPUYOMY B peXuMi peajpHOro dacy. Kpim toro, ans mi-
KpOO10JIOTIYHOTO METOAY BIACTHBI MPOCTOTA, KOMIAKTHICTh, NpodeciiiHa HEMIKIITUBICTh
croco0y Ta MOKJIMBICTh Or0 BUKOPUCTAHHS TaMm, € BIICYTHI YMOBH JUJIs POBEAECHHS €KC-
NEPUMEHTY Ha BUIIUX TBAPHHAX a00 B YMOBAX XIMIKO — aHAJI THYHHX JIAOOPaTOpPii.

4.BriiuB 1aBAHKH 3€JI€HOT MACH eHXOpHIil KypaM-Hecy4uKam

HMocaig (OP + eiixopHis)* KOHTPOJIb (OP)*
i Bcboro o Cepenns Bceboro o Cepenns
oGuritcy n, |3HeceHo| % smue-‘ para siins, n, |3HeceHo| % smue-‘ Bara
Kyp ﬂleuuTb, HOCKOCTI - Kyp ﬂleuuTb, HOCKOCTI S
1 45 | 33 73,33 63,0 45 | 30 66,67 64,0
2 45 | 32 71,11 62,3 45 | 21 46,66 64,1
3 45 | 33 73,33 67,8 45 | 28 62,22 65,3
4 45 | 35 77,78 68,0 45 | 27 60,00 65,0
5 45 | 35 77,78 68,0 45 | 29 64,44 64,0
6 45 | 32 71,11 68,0 45 | 29 64,44 66,0
7 45 | 34 75,56 68,0 45 | 25 55,56 67,0
8 45 | 33 73,33 69,0 451 2 46,66 67,0
Beero | 45 | 267 - - 45 | 210 - -
fgji‘;{; ; - | 74,16+3,04° | 66,76+2,75 | - - |58,33+7,26" | 65,3+0,83¢

Hpunimra: * OP — ocHogHuUil payion + 6Ci Kypu ompumyean 6UNOUKY CYCNeH3iT X10peil;
(a-b) P <0.01, npur =+0,328; (c-d) p<0.05, npu r = +0,626.

Tpeba BpaxoByBaTH 1 Te, IO 3a BUKOPUCTAHHS HEMPSIMHUX METOMIB (XiMiuHi, (izud-
Hi, OaKTepioJOriuHi) NOCIIKEHh HE PIAKO OTPUMYIOTh Pe3yJbTaTH, sKI HE CIiBIaja-
I0Th 3 pe3yJbTaTaMu O10JOTriYHOI OLIHKH, IO MPOBOISATHCS O€3MOCepenHbO Ha JKUBOMY
opranismi [3, 10, 12, 13, 14, 18, 19].

IIposeneni mocnian OyayTh MPOAOBXKEHI B YMOBAX CBMHAPCHKOIO KOMILIEKCY, TOMY
II0 BYKJIMBUM HAIPSIMKOM TPHUKJIAIHO! O10TEXHOJIOri BBAXKAETHCS PO3po0Ka ePeKTUBHUX
010JTIOT1YHUX METOAIB OLIHKU CTaHy PI3HOMAaHITHUX 00’ €KTIB HOBKLIUISL, 3a0pyAHEHHS KX
TOKCHYHUMH PEUOBHHAMH HA CbOTOIHI MAa€ KOMIUIEKCHHUH XapakTep.

BucnoBkm. 1. PesyibraTu excripec — 610TeCTyBaHHS 32 BUKOPUCTAHHS MPETapaTiB Cy-
xoi kynbTypu 1Hpy30piid Colpoda steinii mokasanu BIACYTHICTb 3arajbHOI TOKCUYHOCTI B
3paskax HETPaJHULIHHOI KOPMOBOI KyJIbTYPH — €HXOpHIi, BUPOLIEHOI B XOJOIHY ITOPY B YMO-
BaxX MTY4YHOro O100acelHy-apHUKY.

2. EXONIOr0-TOKCHUKOJIOTIYHHIA CKPHUHIHT P00 CUPOBUHM JUIsl KYJIbTUBYBAaHHS €HXOpPHIi,
a came: (ekajiii CBUHEH 1 Kype BUSIBUIIH, BIANOBITHO, 27,27 % 1 83,33 % 3pa3kiB 3 TOKCHY-
HICTIO PI13HOI IHTEHCUBHOCTI.
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3. BupoOH1umii eKCriepruMeHT 13 G10KOHTPOJIFO 3aCTOCYBaHHS 3€JIEHOI MacH €HXOpHIl B
pawuioHi Kypel — HeCyUOK He BHSIBB HETaTUBHOI 1i BBOY 3€JIEHOI MACH IPH OTHOUYACHOMY
TIO3UTUBHOMY BIUIMBOBI Ha NMPOAYKTUBHICTB: SIHIIEHOCKICTh B IOCIIHIN Ipymi 3pocia Ha
21,35 % mipu 30inbIIeHH] CepeaHbOl Baru siins Ha 1,46 T, B MOPIBHSHHI 3 KOHTPOJIEM.

HepcnexTuBN moganbmux aocaixkenb. 1lupoke 3acTOCYyBaHHS CKPHHIHTOBHX BH-
npoOyBaHb MIKPOOIOJOTIYHUMHU METOJAMH, B TOMY YHCII 13 3aCTOCYBaHHSM 1H(Y30piii
Colpoda steinii, Moke MaTh MO3UTHBHUI BIUTUB HA ITiBUIICHHS Oe3meyHOCTI i Oioyoriy-
HOI IIIHHOCTI KOPMOBHX PECYPCIB MPOAYKTUBHUX TBAPHH Ta MPOAYKTIB Xap4uyBaHHS JIOICH.
3Bakaroun Ha PiTO METIOPATHUBHI BIACTUBOCTI KYJIBTYPU €HXOpHIi Ta MEPCIIEKTUBH ii 3aCTO-
CYBaHHSI B IKOCTI KOPMOBOTO PECYPCY, HEOOX1THO MPOIOBKUTH €KOJIOTO-TOKCHKOJIOTIHHUH
MOHITOPHHT B yMOBaX CBHHAPCHKHX I'OCIIONAPCTB.
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CupamoBa C.A., Ilepersarbko JL.I., Onumenko A.O., Carno A.®., I'opobeii
A.A., Crpuxak T.A. Ex0J0ro-TOKCHKOJIOrHYE€CKUN CKPUHUHT HETPATULIMOHHBIX
KOPMOBBIX KyJIBTYP: 3€JI€HAsI Macca 3MXOPHUU

IIpeocmasnenvl OaHmbIe CKPUHUHS-UCCIE OOBAHUS O0PA3YOB 3€NEHOT MACCH JUXOPHUU
(6001020 euayunma) u colpvsa-cyocmpama 07 €€ 8bIpauueans (600a 0 6uobac-
ceiinos u ghexanuu NPOOYKMUGHBIX JHCUBOMHBIX). IKCHpecc-0uomecmuposanue ¢
ucnonvzoeanuem Kyarsmypor ungyzopuii Colpoda steinii 6 coomeemcmeuu ¢ mpe-
ooeanusmu mediccocyoapemeenno2o cmanoapma (1'OCT13496.7-97) nokazanu om-
cymemeue oougeii moOKCUYHOCmU Mol HeMPAOUYUOHHOT KYJIbMYpPsl, KAK 6 U3MENb-
YeHHOIl 3e1EHOIl Macce, MAK U 6 OMOCTbHBIX YACHSIX pacmeHus. J[ononHumensvHbiil
OUOKOHMPONL 6 YCI0BUSX NMuYyepepmMsvl CEUOEMETbCMBOBAN. HPU OMCYMCmeuu
ompuyamensHo2o oeticmeust 6600a 6 payuon 10 2/20n. 3enénoil Maccst 2UXopHUY,
OmmeyeHo NOGvIULeHIIE NPOOYKMUGHOCHIU 6 ONBIMHOU 2PYNe Kyp-HeCYUIEK 6 CPABHE-
HUU ¢ Koumponem: pocm siiyenockocmu Ha 21,35 % npu yeenuyenuu cpeoHeti Maccol
sitya na 1,46 2, coomeemcmeenno. IK0N020-MOKCUKONOLUYECKUT CKPUHURE 800bl
8 X034licmeax paszusix obaacmeli Ykpaunsr nOKasai, ymo apme3uanckas 600ad Ois
HYJHICO JICUBOMHOBOOCMBA HE UMENA NPUSHAKOG 00ujeli MOKCUYHOCU, d XA0PUpo-
BAHHAL B0OONPOBOOHAsL 6e3 omcmausanust 6v11a caado moxcuynoi 6 27,27 % npoo.
B npobax ¢exanuii ceuneii u xyp eviasneno 83,71 u 83,33 % moxcuunsix 06pazyos, 6
mo epems kak Haeo3 KPC 6o 6cex cayuasx ne 0vi1 moxkcuuen 0is Ouomecm-o0wueKkmos
(unghysopuu Colpoda steinii). Ananuz oanuvix cxkpununea ooweil MOKCUYHOCHU
00BEKMOB HEMPAOUYUOHHO20 KOPMONPOU3800CMEA NOOMBEPOU NEPCHEKMUBHOCHb
NpUMEHEHUS. MUKPOOUONOLUYECKUX MEMOO08 IKOJI020-MOKCUKOIOSUYECKO20 MOHU-
mopunea 0e30NaAcHOCM CoIPbSL U NPOOYKYUU HCUBOMHOBOOCMBA 6 NPAKMUYECKUX
YCA0BUSAX € UCNONB306AHUEM OUOMECHIO8 OMEYeCmEeHn020 NPOU3600Cmsd (npena-
pam kyasmypa Colpoda steinii cyxasn, OOQ «Biopooacenus My, Ooecca).
Kmoueswie cnosa: sxcnpecc-ouomecmuposanie, odwas mokCuUyHOCMs, Guomecn-
ob6vexm, ungpysopuu Colpoda steinii, siixopnus, 6uobezonacnocms.

Sidashova S.A., Peretjatko L.G., Onischenko A. O., Saglo O.F., Gorobey A.A.,
Strizhak T.A., Ecological-toxicological screening of non-traditional feeding crops:
green weight of eykhornia

For today in fodder production the problem of saturation of rations of productive
animals with qualitative and simultaneously cheap protein remains actual.
Numerous studies and practical experience show that the introduction of

122 Ceunapcmeo, eunyck 72, 2019



dietary additives in the diet not only makes the feeding of animals much more
expensive, but also has a negative impact on the health of animals and people.
In recent years, biotechnology for the cultivation of hydromacrophytes has
gained popularity in a number of countries. Among them — Eichhornia beautiful
(Echornia crassipes), as a promising culture with a wide range of uses in livestock.
A characteristic biological feature of this tropical plant is the ability to reproduce
very quickly when there are any nutrients in the water, including harmful wastes of
production (industry, poultry, pigs, etc.). Many countries with developed economies
develop and apply biotechnology for the cultivation of Eichornia as a hydrobotanic
method for purifying wastewater.

Literary sources speak of the significant feed value of FEichornia for all types of
productive animals: according to nutrient, the plant mass of eichornia is equated
with oats and lucerne.

There are two contradictory opinions regarding the widespread use of eichornia
among scientists: 1) wide use of culture as a phytomeliorator and resource-producer —
producer of fodder mass; 2) regulated and limited use to prevent possible negative
consequences of naturalization of this exotic for Europe culture.

The analysis of the literature testifies to the absence of domestic studies on the study of
the biology of Eichornia, its nutritional value and the absence of negative influences
on animals when introduced into the diet.

Taking into account the current state of the food market, the importance of ensuring
biological safety and preventing biological risks for the population, the aim of our
studies was to conduct an ecological and toxicological screening to determine the
general toxicity of green mass of Eichornia grown in a farm in the Odessa region.
To achieve the goal, we used the technique of express-biotesting using Colpoda steinii
infusoria as biotest objects. The essence of the microbiological method used by us
consisted in testing the effect of general toxicity in the aqueous extract of plants and
other objects of the environment on the culture of infusoria Colpoda steinii. The method
of express-biotesting samples of whole and chopped green plants of Eichornia, water
for artificial pools and animal faeces was based on standard requirements regulated
by regulatory documents and the instruction of the manufacturer of the preparation of
the dry culture of infusoria Colpoda steinii (TU U 46.15.243-97, GOST 13496.7-97) .
The results of the studies were summarized and statistically processed. Ecological-
toxicologicalscreening(n=_27) showedthatallthetestsofFEichorniahadnosignsofgeneral
toxicity. Additional production experience on hens for biological confirmation of the
absenceoftoxicityinthe greenmassofFichornia, confirmedtheresultsofrapidbiotesting.
Ecological and toxicological monitoring of objects — substrates for the
cultivation of the culture of Eichornia revealed a number of samples with
weak and pronounced toxicity. All samples of artesian water were not toxic,
and 27.27% of samples of tap water chlorinated water had a weak toxicity.
Cattle manure, as a nutrient medium for the cultivation of Eichornia, had no signs of
toxicity, and feces of chickens and pigs were toxic to infusorians in 83.33 and 85.71%
of samples, respectively.

Analysis of the results of screening for general toxicity of samples of fresh cut plants
showed that Lichornia grown in the climatic conditions of Ukraine can be widely
used for fodder production and introduction of productive animals into rations.

The presence of a certain level of general toxicity in faecal samples of animals and
water confirms the necessity of constant ecological and toxicological monitoring
of the production processes of cultivation and use of hydromacrophytes to prevent
remote biological risks for consumers of livestock products.

Key words: express biotesting, general toxicity, bio-test object, infusoria Colpoda
steinii, Eichornia, biosafety.
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