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3MiHM 0iJIKOBHX MOKA3HUKIB KPOBi KOPOIa 32 BUKOPUCTAHHS KOMILIEKCY
CUMOIOHTHUX MIKPOOpPraHi3mMiB

T.B. Masyp, I.€. I'apkyma
florindo.aretuzi@yandex.ru

Hayionanvniu ynisepcumem 6iopecypcis u npupoooxopucmyeants Yxpainu,
eyn. [lomexina, 16, m. Kuis, 03041, Yxpaina

3a cyuacnux ymos inmencuixayii eupowyeanns ma po3gedents pudu HUHI NPOMUCI08e PUOHUYMBO SPYHMYEMbCA HA NPUHYU-
nax mexmonoziynoeo konseepa. OOHuMm i3 WAXi6 600CKOHANIEHHS MEXHON02I 8UPOUYBAHHS | po36ederts pub i NiIOMPUMKU HOPMA-
JILHO2O (DI3I0NI02IUHO20 CIAMYCy € 3ACMOCY8AHHS NPOOIOMUYHUX MIKpoopeaHizmis. Kynomypu, wo 6xo0sams 00 ix ckiady Moxicyms
NPOOYKY6amu PizHi AKMUGHI PeuOSUHU, YMUNIZYEamu WKIOAUSL nPoOyKmu 0OMiHy, HA0A8amu AHMA2OHICIMUYHUL 6NIUE HA NATNO2EHHI
Mixpoopeanizmu. Bidomo wo 3acmocysanns npobiomuxie eniueac na KiimunHuil i GioXiMiyHuti ckiao Kposi, y momy 4ucii i Ha noxa-
SHUKU pieHA Oinka y Kposi. Memoio Oanux 00cniodiceHb OYI0 8CMAHOBUMU 6NAUEY KOMNIEKCY NPOOIOMUYHUX MIKPOOP2aAHi3Mi
Bacillus subtillis i Lactobacillus acidophilus ¢ nopigusanui 3 3acmocy8anusam MOHOKYIbMYP OAHUX MIKpOOp2aHizmie Ha OinKo8i hpax-
yii kKposi Kopona 36uyaliHO20. 3A60AKU MOHIMOPUH2Y DIGHA 8MICMY 3a2aNbHO20 OIIKA 8 CUPOBAMYi KPOGI MONCIUBE OMPUMAHHS
HaubiIbW MOYHUX OAHUX NPO IMYHHUL cmamyc Kopona. Byno eussneno,wo sxitouents 6 payion KOponie npobiomutHo20 KOMNIeKcy,
wo cknaoaecs 3 Bacillus subtilis ma Lactobacillus acidophilus 6invu nosumusno enausaca ma emicm 8 Kpogi 3a2anvHoco OiiKa ma
1020 paxyitl 6 cuposamyi Kpoi KOPONis, HIdNC GUKOPUCTIANHS OCIAKHIX 8 MOHOKYAbmypax. OKpiM mo2o 0aHi 6Ka3yIomb HA iHMeH-
cugikayiro obMiHHUX npoyecié 6 opeanizmi pub. Pazom 3 mum 3poCmanHs pieHs y—2loOYNIiHIE C8I0YUMb NPO NOZUMUBHUL 6NIUE
npobIOMUHO20 KOMIIIEKCY HA 2YMOPAIbHI (akmop iMyHimeny opeanizmy KOponis.

Knwwuoei cnosa: sazanvuuil 6inok, 2no0yainu, Kopon, cuMOionmui MiKpoOpeaHismu, GIOXiMIUHULL CKIAO KPOGi, Npo GiomuuHuil
KOMMNIEKC, anbOyminu, OLIKogull KoepiyicHm, cupoeamxa Kposi.

N3menenus 0eJIKOBBIX MOKa3aTe/ieil KPOBH Kapna NPy UCHOJIb30BAHUU KOM-
IJIeKCca CUMOMOTHYCKUX MUKPOOPTaHM3MOB
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B cospemennvix ycrosusix unmencugpuxayuu suipawusanus u pazeedenus pulbuvl celiuac npomMbluLieHHoe pbloo80OCHBO 0OCHOBbI-
6aemcsi Ha NPUHYUNAX MEXHONIOSUYEecKo20 Koneeiiepa. OOHUM U3 nymeil cO8epUIeHCMBOBANUS. MEXHOL02ULL 8bIPAUUBAHUSL U PA38ede-
HUsL pblO U NOOOEPICAHUsL HOPMATLHO2O PUIUOTIOZUYECKO20 CIAMYCa SGISIeMcsl NPUMeHeHue nPoOUOMUYecKUx MUKpPOOP2AHUIMOS.
Kynomypoel, 6x005uux 6 ux cocmag Mo2ym npousgoOums pasiuyHble AKMUGHbLE GeUeCmed, YMUIU3Uposams 6peoHblie npooyKnivl
00MeHa, OKa3bl6aMb AHMALOHUCIUYECKOE GIUSHUE HA NAMO2EHHble MUKPOOP2AHU3MbL. H36eCmHO, 4mo npumenenue npoouomuKos
GUsIeM HA KAeMOYHbIY U OUOXUMUYECKUL COCMAG KPOGU, 8 MOM HUCIe U HA NOKA3amenu YyposHs beika 6 Kpoeu. Llenvio oanmbix
uccnedosanuti OblI0 YCMAHOBUMb GIUAHUE KOMNIEeKcd npodbuomuyeckux muxpoopeanusmos Bacillus subtillis u Lactobacillus
acidophilus no cpasnenuio ¢ npumenenuem MOHOKYIbMYP OAHHBIX MUKDPOOP2AHUIMO8 HA OEIKO8ble (PPaKyuu Kposu Kapna 00bIKHO-
6ennoeo. bwiio obnapysicerno, ymo exknoueHue 8 payuon Kapnos npobuomuyeckoeo Komniexca, cocmosiyeeo uz Bacillus subtilis u
Lactobacillus acidophilus 6onee nonosicumenvho énusem u Ha cooepiicanue 8 Kposu obueco beika u e2o Gpakyutll 8 Cbl8opomKe
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KPOBU KAPNos, 4em UCHONIb308aHUe NOCIeOHUX 6 MOHOKYyIbmypax. Kpome mozo oanHble yKazvleaiom Ha UHMEHCUDUKAYUIO 0OMEHHBIX
npoyeccos 8 opeanuzme pwio.

Knrwouesvie cnosa: odowuii 6enox, 2no6ynunst, Kapn, CUMOUOHMHOU MUKPOOP2AHU3MYL, OUOXUMUYECKUL COCMA8 KPO8U, 0 Ouomu-
YecKull KOMIIEKC, anbOYyMunbl, 6e1K08blll KOIDHUYUeHm, col6OpOmMKa Kposu.

Changes of protein blood indices of carp using the complex of symbiotic
microorganisms

T. Mazur, 1. Garkusha
florindo.aretuzi@yandex.ru

National university of life and environmental sciences of Ukraine,
Potekhin Str., 16, Kyiv, 03041, Ukraine

In modern conditions the intensification of cultivation and fish farming industrial fish farming today is based on the principles of
technological pipeline. One way of improving the technology of cultivation and breeding of fish and maintain normal physiological
status is the use of probiotic microorganisms. Fruits included in their composition can produce different active substances disposed
of harmful metabolic products provide an antagonistic effect on pathogens. It is known that the use of probiotics affect the cellular
and biochemical composition of blood, including the performance level of protein in the blood. The purpose of these studies was to
determine the impact of complex probiotic microorganism Bacillus subtillis and Lactobacillus acidophilus compared with the use of
these monocultures of microorganisms on the blood protein fractions of common carp. Through monitoring of total protein in serum
may receive the most accurate information about the immune status carp. It was found that the inclusion in the diet of carp probiotic
complex consisting of Bacillus subtilis and Lactobacillus acidophilus vplyvayea more positive on blood levels of total protein and its
fractions in the serum of carp than using the latest in a monoculture. Besides data indicate intensification of metabolic processes in
the body of the fish. However, the increase in y—globulins shows a positive effect probiotynoho complex on humoral immunity factor
carp.

Key words: total protein, globulin, carp, symbiontni microorganisms, biochemical composition of blood, the biotic complex,

albumin, a protein coefficient, serum.

Beryn

CydJacHe MpPOMUCIOBE PHUOHHIITBO IPYHTYETHCS Ha
NPUHLHIIAX TEXHOJOTIYHOro KOHBeepa. | ogHUM i3 nuis-
XIB BJIOCKOHAJICHHSI TEXHOJIOTIi BHPOIILYyBaHHS 1 Po3Be-
JICHHS puO 1 HIATPUMKH HOPMAIBHOTO (hi3i0JOTIYHOTO
CTaTyCy € 3aCTOCYBaHHS MPOOIOTHYHNX MIKPOOPraHi3MiB.
KynbTypH, 1110 BXOAATH 10 iX CKJIaay MOXYTh MPOIYKY-
BaTH PIi3HI aKTHWBHI PEUOBHMHM, YTHJI3yBaTH UIKIJUIUBI
NPOJIYKTH OOMiHY, Ha/laBaTH aHTarOHICTUYHHUH BIUIUB Ha
MaToreHHi Mikpoopranizmu. Tak camMo BiZJOMO IIIO 3aCTO-
CYBaHHsI IPOOIOTHKIB BIUIMBAE Ha KIITHHHUH 1 OloXiMiu-
HUH CKJIag KpoBi. Y TOMy 4MCII i Ha IOKa3HUKU Oinka B
kposi (Kamyshnikov, 2004; Bijak et al., 2008).

Benuke miarHOCTHYHE 3HAYEHHS Ma€ OUTKOBUH Koedi-
Li€HT — BiJHOMICHHS KUTBKOCTiI alnbOyMiHY IO KiNBKOCTi
rioOyminy. SIk BioMo, 3HaueHHs OikoBoOro xoedirieHTa
y pub iCTOTHO HMXKYE, HDXK y TEIUIOKPOBHHUX TBapuH i
JIIO/IMHM, y SIKUX BEIMYMHA OIIKOBOro KoedilieHTa 3Ha-
xoauThcsl B Mexkax 1,2 — 2,0. Ile MOsSCHIOETHCS €BOJIIO-
[ITHO—CKOJIOTTYHIUMHU OCOOJUBOCTSMH OIJTKOBOTO CKJIA[Ty
kpoBi pu6 (Fasaic et al., 1995).

TakuMm 4YuHOM, 3a OLIKOBHM CKJI4JOM 1 CIIBBIJHO-
LIEHHSIM OUTKOBHMX (pakIliif, a TaKOX aKTUBHOCTI aMiHOT-
paHcdepa3 CHpOBATKH KpPOBI MOXKHA CYIOUTH PO CTaH
opraHiaMy pu0 i HaBKOJHIITHBOTO iXHBOTO CEPEIOBHIIA B
TOW YM iHIIMA MOMEHT i IpH HEOOXiTHOCTI BIUIMBATH Ha
i KOMIIOHEHTH 3 METOIO IiJABUIICHHS aHTHOKCHIAHTHOI
3ATHOCTI OpraHi3My pu0 i, BIAMOBITHO, SIKOCTI MOIYJIsi-
uiii (Kondrahin et al., 1985).

Memoto nocinimxeHb 0yJ0 BCTAHOBHUTH BIUTUBY KOM-
IUIEKCY MPOOIOTHYHUX MiKpoopraHiaMiB Bacillus subtillis
i Lactobacillus acidophilus B MOpPIBHAHHI 3 3aCTOCYBaH-

HSM MOHOKYJBTYP JIAHHMX MIKPOOpTaHi3MiB Ha OIJIKOBI
(hpakuii KpoBi KOpoIla 3BUYaHOTO.

Marepian i MmeToau 10CiTKeHD

Jns mochimkeHbp MOCTIKYBalH TOJOBHKOB KOpOIa
3BuvaiiHoro. s gocnimkens pubu Oynu BifiOpai 3
Tpuripcbkoro BoJOCXOBHINA 1 PsAY NPUBATHUX BOJONM.
3aranpHuil BMICT OUIKIB B CHPOBATLi KpPOBI BH3HAYailn
MetozoM Jloypi Ta iH. J{ist mociipreHHs OUTKOBUX (pak-
Iiif CMpOBaTKM KpOBI puUO BUKOPHCTOBYBIN METOX 1
JarHOCTUYHUM Habip It eneKTpo(OpPEeTHIHOro po3.Ii-
JIeHHs OUIKIB CMPOBATKH KpoOBi Ha arapose. Po3mudpoBku
doperpamm 3pilicHIOBaNIM Ha JAeHciomeTrpi. Otpumani
pe3ynpTaTH OOPOOISIIN CTATUCTHYHO 3a 3arallbHOMPHI-
HATOI0 METOAWKOIO 3 BUKOPHCTaHHAM t—Kputepito CThio-
nenra (Stroganov, 1964).

PesynbTaTi Ta ix 00roBopeHHs

OaHUM 3 HAWOUIBII BaXKJIMBUX MOKA3HHKIB, IO Xapa-
KTEpU3yIOTh BILIMB ITPOOIOTHKA HA CTAH OpraHi3My, IoKa-
3HUK BMICTY 3arajibHOi KUIBKOCTI OiJIKa B CHpOBaTIi KO-
Bi, @ TaKOXX Horo (pakuiil. 3aBIsSKH MOHITOPHHTY DPiBHS
BMICTy 3arajibHOTO OiJlKa B CHPOBATIIi KPOBI MOXKJIMIBE
OTPUMAaHHS HaHOUTBII TOYHWX ITaHWX MPO IMyHHHH CTa-
Tyc Kopoma. B pe3ynpTaTi HamKUX AOCIHIIKEHb BCTAHOB-
JICHO, III0 BMICT 3arajJibHOro Oijika B CHPOBATIli KPOBI Ha
MOYaTKy A0Ciiny OyB MeHIe, HDK B KIHII JIOCIIKEHb.
3MiCT 3araipHOro Oijka y pud KOHTPOJBHOI Ipynu B
KIHIII TOCHITy CTaHOBMIO 28,5 I/J1, B TPYIIi ¢ 3aCTOCOBY-
BaBcst kommuiekc Bacillus  subtilis 1 Lactobacillus
acidophilus — 34,2 v / n (minBuienHs piBus Ha 21,1%), B
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JOCHIZHIA Tpymi Jie 3acTOCOBYyJacs MOHOKYJIbTYpa
Bacillus subtilis — 32,55 r/n (14,2%) i pe3ynbTatu 3rouo-
ByBaHHS MOHOKYJIbTYypHu Lactobacillus acidophilus mpu-
Hecnu pe3yabTaTd B 2,3%. [loka3HUK 3HaueHHS 3aralib-
HOro OijJKa 3a 3aCTOCYBaHHS KOMIUIEKCY OyB Kpaile pe-
3ylnbTaT BUKOPUCTaHHS MOHOKYNbTYp Ha 17%. Taxox
OyJI0 BCTaHOBJICHO BIJIMIHHOCTI 3a 3MICTOM OLIKOBHX
(pakuiii B cupoBarili B KiHII JOCBity.

B pesynbrari 3romoByBaHHS HPOOHOTHYECKOTO KOM-
TUIEKCY CHOCTEpPIraeThCs IMiABUIICHHS 3arajibHOro Olika B
cuposatui (Ha 21,1%) 1 KOpUryBaHHSI MPOLEHTHOT KiJlb-
KocCTi anpOyMiHiB 1 rnoOymiHiB. [Toka3HUK 3HaueHHs 3a-
rajJpHOro OiJIka 3a 3aCTOCYBaHHS KOMILUICKCY OYB Kparie
pe3yabTaT BUKOPUCTAHHS MOHOKYJIBTYp Ha 17%.

Tabauys 1

IMoka3HMKH 3arajbHOro Oijika i nesikux iioro gppaxuiii B npoueci ekcnepumenty (M = m, n = 6)

3aranpHui GUIOK, Anp0yMmiHH, I'noGyninmy,
/0 /0 /1
Kowmmnekc Bacillus
subtilis Ta Lactobacillus acidophilus 34,20£0,5 14,9£0,22 19,3£0.27
Mownoxkynerypa Bacillus subtilis 32,55+0,49 13,5+0,2 19,05+ 0,29
Mownoxkynberypa Lactobacillus acidophilus 29,15+0,43 14,7+ 0,21 14,45 £ 0,22
Konrpoib 28,5 + 0,45 13,1 £0,198 15,4 £0,25
Tabauys 2
3MiHu KiTbKOCTI an1b0yMiHy Ta ¢pakuiii rio0yJaiHiB, %

Anp0ymiH, % al, % a2, % B, % v, %
Kommexe Bacillus 38244214 | 9524077 | 12,65+096 | 2934+230 | 10,25+0,81
subtilis Ta Lactobacillus acidophilus ’ ’ > ’ ’ > > ’ > >
Mownokynbetrypa Bacillus subtilis 39,25 9,75 13,15 29,25 8,6
Mownokynbetypa Lactobacillus acidophilus 40,9 10,0 14,9 29,0 5,2
KonTposb 41,2 10,1 15,4 28,8 4,5

BwmicT al-T100yniHIB B cHpOBaTLli KpoBi y KOpOIIB
nepmoi JOCHiAHOI Ipyny Micis Jadi NpoOioTHKa 3MeH-
mmeest 3 10,1 £ 0,8 mo 9,52 = 0,77%, piBeHp 02—
rioOymiHiB Bupic —3 15 + 1,7 go 12,65 + 0,96%, xoHIIEH-
Tpauist f—rnobyniny — 3 28,8 = 1,91 no 29,34 £ 2,30%.
[Ticns 3romoByBaHHS KOMIDIEKCY MPOOIOTHYHUX MiKpPOOp-
raHi3MiB mnepiuoi JOCTiIHOT Tpynu pubd crocTepiraiocs
MiJIBUIICHHS BMICTY Y—TJIOOYJIHY CHPOBATKH KpOBI 3
16,79 + 2,81 mo 10,25 + 0,81%. Y cupoBariii KpoBi pud
SKAM 3rojioByBaBcs komiuiekc Bacillus subtilis i
Lactobacillus acidophilus crnocrepirangocst 3MeHIIEHHS
KOHIIeHTpawii anmsoyminy 3 41,2 no 38,24%, mo cBiqunuTh
PO TMO3UTHBHY POOOTY IMEYiHKH 1 Jae OUTBII 3HAYUMY
iH(pOpMaIio, HiX MPOCTO 3arabHUN O1T0K.

BucnoBxku

OTxe BKIIOYCHHS B PaIlioH KOPOMIB MPOOIOTHYHOTO
KOMIUTEKCY, IO ckinagascs 3 Bacillus subtilis Ta Lactoba-
cillus acidophilus 0inplI MO3UTHBHO BIUIMHYJIA HAa BMICT B
KpOBI 3arajbHOro Oijika Ta Horo Qpaxiiii B CHpOBaTLi
KPOBI KOPOIIIB, HI’)K BUKOPUCTaHHS OCTaHHIX B MOHOKYJIb-
Typax. OKpiM TOro OTpHMaHi JlaHi BKa3ylOTh HaiHTEHCH-
¢ikanito 0OMIHHHX TPOIECiB B OpraHi3mi pub. A 3poc-
TaHHS PIBHS Y-TJIOOYJIHIB CBIAYMTH TNPO IO3UTUBHHUN

BIUIUB IPOOIOTHMHOTO KOMIUIEKCY Ha I'yMOpPajbHi (akTop
IMYHITETY OpraHi3My KOpOIIiB.
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