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CmeopenHss ~ HeOOpO208APMICHUX — KOpMI8,  wo  3abe3neuyeamumymv  NIOBUWEHHS  NPOOYKMUBHOCHI
Ppub020cno0apcbKoi OisibHOCHI WIAXOM APUULBUOUIeHHS HADOPY MACU, NIOBUEHHS DIBH BUINCUBAHOCHI MON00I ma
NOKpaujeHHs imynimemy pub cmano OCHOBHUM 3A80AHHAM CyYacHOI akeaxyiemypu. Ilomenyitinum eupiuieHHAM 0aHol
npobaemu Moodice OYmu BHeceHHs 00 ICHYIOUUX KOPMI6 DISHOMAHIMHUX KOPMOBUX 000AB0K, 30Kpemda (epmeHmHUX
npenapamis, amMpaxkmanmis, Mikposodopocmel ma ix Komnosuyiu. B Odawmomy oOocniodcenni 6yno nposeoero
NOPIGHSIHHS 6NIUGY PIZHUX MUNIE KOPMOBUX 000A60K Ma IX KOMOIHAYIl HA NPUpicm Macu, JHIUHUX pO3MIpie mina ma
pisens 3azanvrux npomeinie y m’sazax Carassius gibelio. JJocniodcents npogoousu 6 ymosax peyupKyisayiiHol cucmemu
aabopamopii  Oiomexnonocii  eiopobionmie Hasuanvno-naykosoeo incmumymy 6ionoeii, ximii ma 6iopecypcie
Yepuiseyvkoeo nayionanvnozo yuisepcumemy im. IOpis @edvkosuua. Bueodosysanus 6iobysanocs npomsazom 42 ouie
NepespanyIbO8aHUMU KOPMAMU 3 PYHKYIOHATbHUMU 000a8Kamu. K 0OCHOBY 6UKOPUCMOBYBANU KOMEPYIUHUL KOPM OISl
pub «Aller Bronzey Oiamempom epamyn 3 mm. Ax xopmogi 0ob6asku uxopucmosyeanu GepmeHmuuil npenapam
«lIpomocyomunin I'3x A-120», npomucnosuii 3pasox npenapamy bemain ciopoxnopuo 96% ¢ipmu «Carp Classic
Baitsy ma 6iomacy 3erenux e6odopocmeii  Chlorella vulgaris. Bcmawnosneno, wo Haubitbui NOKA3HUKU
€epedHb000606020 8IOHOCHO20 NPUPOCMY MACU KApacs CPibacmozo npUumamanHi epynamv pubd, payion sSKux Micmue
MYTbMUEHIUMHUL Npenapam ma o020 KOMRO3UYII0 3 MIKPO80OOpOCMAMU. [aHI NOKA3HUKYU iCMOMHO iOPI3HANUCA 810
NOKA3HUKIE KOHMPOTLHOI epYnu, PisHUYA MidiC AKUMU ckaana matioce 74% i 72% 6ionosiono. []ooo pewimu 0ocrionux
epyn, mo Ha nepuiomy emani ekcnepumenmy cnocmepieanacs empama macu Carassius gibelio. Hatlbinbuuil
cepeonb000008Ull BIOHOCHULL NPUPICM JIHIUHUX PO3MIPIE KApacs Cpibascmozo GiOMiYeHO Y 2pynax, AKux 2o0yeanu
KOMRO3UYIAMU MYTbIMUEHIUMHO20 NPENapamy 3 Mikpo8oOoOpOCMAMYU MA AMPAKMAHMY 3 MiKPO80OOPOCMAMU. 3HAUEHHS
yux epyn cxnamu 0,30% i 0,37% 6ionosiono. B pe3ynomami nopisuauHs 3 KOHMPOIbHOIO 2PYNOI0 MOICHA
KoHcmamysamu, wjo piznuys ckaaia onuzvko 27% i 40,5% e6ionosiono. Ioxaznuxu pewmu 0OCTIOHUX 2Py NPOMSALOM
eKcnepuMeHmy matice He GiOPI3HANUCA 8i0 NOKA3HUKIE KOHMPOAbHOI epynu. Taxoxc ecmanoeneHo, wjo Hateuwuli
emicm npomeinig y m’azax Carassius gibelio sk na 21 max i na 42 006y cnocmepicaemsbcs y pub, AKux 200y8anu
KOMRO3UYiamMU hepmeHmnoz2o npenapamy 3 Mikpogsodopocmamu: 57,2 me/e i 52 me/e. [lani nokasHuxu icmomHo
BIOPIZHANUCA 8I0 NOKA3HUKIE@ KOHMPONLHOI 2pynu, pisHuys mixc akumu cxkaara 23% i 15% eionogiono. Halimenwi
NOKA3HUKU, 68 NOPIGHAHHI 3 Koumponem, Ha 21 000y 6ynu 6 epyni, KA CRONCUBANA KOPM 3 AMPAKMAHMAMU, d caMe
37,19 me/e. Ha 42 006y nokasnuxu pewimu epyn Oyau Ha pieHi 3 NOKAZHUKAMU KOHMPOAbHOI epynu. Omaice, ModtcemMo
niocymyeamu, wo SUKOPUCIMAHHA MYIbMUEH3UMHO20 npenapamy «lIpomocyomunin A-120» ma mikpoeodopocmeli sk
KOpMOBUX 000AB0K NOZUMUBHO BNIUBAE HA 3MIHU K JIHIUHUX po3mipie, nabopy macu Carassius gibelio mak i na
3a2anvHull micm npomeinie 6 m’azax puo.

Knrouosi cnosa: akeaxynemypa, Kopm, KOpmosi 000asxu

Beryn. 'ogisns pub B akBakyJIbTypi € OIHUM 3
HaWBAXKIJIUBIILIAX aCIIEKTIB, 110 BU3HAYAE
MPOAYKTHBHICTH  JaHOTO BHAY TOCHOJAPCBHKOI
nisutbHOCTI. BHromoByBaHHS SIKICHUMH KOpPMaMH,
IO y CBOEMY CKJIaJi MICTATh 30a1aHCOBaHHA
KOMILIEKC OCHOBHHX IIO)KMBHUX pPEUYOBUH (OLJIKIB,
BYIJIEBOMIB, JIMiAIB Ta PIi3HUX MIKPOHYTPIEHTIB,
30KpeMa  BITaMiHIB,  aHTHOKCHJAHTIB  TOIIO)
3a0e3nedyye NPUIIBHALMICHUNA PICT, MaKCUMaJIbHHUU
piBEHb BIDKMBAHOCTI OCOOMH Ta cTalinbHE ¥
cBoeuacHe ix BiarBopeHHs (Encarnagao, 2016).

Opnnak, came medl mnpouec QOpMye OCHOBY
BapTOCTI yTPUMaHHS TOCHOAApPCTBA, OCKUJIBKH IO
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70% ycix BUTpaT NpHUMaJae Ha 3aKyIiBIIO KOPMiB
JUIE TIBHJKOTO POCTY Ta PpO3BUTKY pub. Jlns
3JICIIEBICHHS] BapTOCTI PUOHOT MPOMYKILii, 3aMiCTh
TpagUUiHHOTO 1  JOPOTOBapTiCHOrO  PHOHOTO
0OpoIIIHa, STK OCHOBY I'PaHYJIbOBAHOTO KOPMY 4acTo
BUKOPUCTOBYIOTh Di3HI 3aMiHHWUKH, CTBOpPEHI Ha
OCHOBI POCIMHHOI CHPOBMHHM, Taki SK CO€EBE,
MIIEHUYHE YU KYKypyI3sHe OopomrHo. OqHaK, Take
pIllICHHS Hece 3a Co00I0 psiji mpoOJjieM, OB’ s3aHi 3
Ba)XKOJJOCTYITHICTIO MOKUBHHUX peYoBHH
POCIIMHHOTO TOXOUKEHHS Ui opra”izmy pubtu. Le,
B CBOI0O Yepry, MOXE BHKIMKATH IOTipIICHHS
MOKa3HUKIB HAOOpy Macu puOamMH i IPUBECTH 0
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30UTBIIIEHHST KUTBKOCTI BHKOPHUCTAHOTO KOPMY, IIIO
MOXXe OyTM HE pEHTaOenbHUM JJIsl BIIaCHHKA
TOCTIIOAapCTBa.

BigmosigHo,
KOpMIB, IO
MIPOYKTHBHOCTI
LISTXOM NPUIIBUAIICHHS
MMIBHUINECHHS PIiBHA BIDKMBAHOCTI MOJIOAI  Ta
MOKPAIIeHHs] IMyHITeTYy pub CTalo OCHOBHUM
3aBJaHHSAM Cy4YacHOI akBakyJabTypu. [loTeHmiHNM
BUPILICHHAM JaHol Npo0ieMu MoxKe OyTH BHECEHHS
0 ICHYIOYMX KOpPMIB DI3SHOMaHITHHX KOPMOBHX
100aBOK, 30KpeMa:

1) depMeHTHUX mpenapariB Kiacy Tiaponas,
BHUKOPHCTaHHS SIKAX B aKBaKyJbTYpi 3a0e3reuye:

— TMOKpallleHHS PIiBHSI 3aCBOEHHSA MPOTEIHIB,
BYIJIEBOMIB Ta JKHAPIB KOPMY  3aBISKH
pYHHYBaHHIO KIITHHHHX CTIHOK POCIMHHHUX
CKJIaTHUKIB KOpMY Ta rigpomizy
BHCOKOMOJIEKYJISIPHUX CIIOIYK A0 MOHOMEDIB,;

— 3pOCTaHHS AaKTHBHOCTI BJIACHUX TPaBHHUX
(hepMeHTIB pulH i MPoIIEeCiB BCMOKTYBAHHS;

— 3HIKEHHS Aedinuty TpaBHUX (EpMEHTIB Ha
MOYATKOBUX CTaJisiX PO3BUTKY, a TaKOX B
ymoBax ctpecy (Liang et al, 2021).

2) ATpakTaHTiB — CHOJyK, IO 3/aTHi
MOKpPAIIUTH  CMaKOBI  AKOCTI  KOpMY,  YHM
3a0e3MeUyI0Th MOCHJIEHE HOTo CIOXHBAHHS PUOOIO.
Lle, B cBolO duepry, BIUIMBaE Ha IHTEHCH]IKaIiO
pocTy OCOOHMH, MiHIMI3ye BTpaTd KOpMy Ta
3arobirae 3a0pyJHEHHIO BOAM 3aJTUIIKAMHA KOPMY.

KpiMm Toro, B akBakymbTypi Iemaii dyacrimie
3aCTOCOBYIOTh PI3HOMAaHITHI MIiKpPOBOJOPOCTI SIK
KOpMOBI 7100aBkH. Lle 3yMOBIEHO THUM, IO BOHH €
MPUPOJHUM Ta JIOCTYIIHHM JDKEpPEJIOM OiJKiB,
BYTJIEBOJIB, JIMiAiB, a TAaKOX BEIHKOl KiJIHKOCTI
BiTaMiHIB 1 BaXJIMBHX MaKpoO- Ta MIKPOEJIEMEHTIB.
3aliexHO BiJ| BUAY, MIKPOBOJIOPOCTI MicTATh 10 60%
mpoTeiniB, 10 25% ByrneBoxiB i 15-35% mimimis.
OxpiM 1BOTO, X BUKOPUCTAHHS CTUMYIIIOE€ CHUHTE3
TpaBHUX  (epmeHTIiB y pub, 1O  cHOpusie
MOKPAIIEHHIO POCTOBHX IHPOLECIB 1 3araJbHOMY
PO3BHTKY OpraHi3my.

BigmoBigHo, MeTor Hamoi po0OTH  CTalo
MOPIBHSHHS BIUIMBY PI3HUX THIIIB KOPMOBHX
nobaBok Ta ix KOMOiHamiii Ha TWpHUpICT Macw,
JMHIAHAX PO3MIpIB TiNa Ta piBeHb 3arallbHUX
nporeiniB y M’si3ax Carassius gibelio.

Marepiaim  Ta  Meroau.  [locmimkeHHS
MPOBOJMIIA B YMOBaxX PEHUPKYISIIHHOI CUCTEMH

CTBOPEHHSI  HEAOPOTOBAPTICHUX
3a0e3MedyBaTUMYTh  ITiIBHIICHHS
puborocmogapchbkoi  MisSUTBHOCTI
HaOOpPy MacH,

Jaboparopii OioTexHOOrT riapoOioHTIB
HaBuanbHo-HaykoBOro iHCTUTYTY OioJorii, ximii Ta
Oiopecypcis YepHiBeIBKOTO HaI[IOHAJIBHOT'O
YHIBEpCHUTETY iMeHi Opis ®enpKOBHAYA.
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HocnimanMu o0’ektamu Oynmm pubu BUIY Kapach
cpibmsactuit (Carassius gibelio Bloch, 1782), maca
SKMX Ha IO0YaTOK EKCIIePUMEHTY 3HaXxoJuiaacs y
mexax 35,8-40,3 1, a cepeani JiHIMHI PoO3MipH
cranoBmi 13+0,5 cm..

BuronoByBanHs BinOyBamocs mpoTsroMm 42 mHIB
MeperpanyIbOBaHUIMHU KOpMaMH# 3
(dbyHKionanpHIME  J00aBKaMu. HaBaxkka Kopmy
JUTSL CTIOKMBAaHHS po3paxoByBayacsi sk 2,5 % Bin
3arajJbHOI Macu KOHKPETHOI TPy pHo.

SIK OCHOBY BHMKOPHCTOBYBaJlM KOMEpLiHHUN
kopM 1utst pub «Aller Bronze» miamerpom rpanyn 3
MM. Sk KOpMOBI J00aBKM BHKOPHCTOBYBAJIH
¢depmentHuit npenapar «lIporocyOtunin I'3x A-
120», npoMHCIOBHI 3pa3oK Ipemapary OeraiH
rigpoxnopun 96% ¢ipmu «Carp Classic Baits» Ta
6iomacy 3enenux Bogopocteit Chlorella vulgaris.

Ha mowatky exkcrmepuMeHTy HOCHIAHUX TBapuH
Carassius gibelio 6ymo momineno Ha 6 HOCTiAHUX
rpym, o 10 pu6 koxHa:

I'pyna K — TBapuHH, 5IKi CIIOKHUBAIN KOpM 0e3
00aBOK (KOHTPOJIbHA TPyTIa);

I'pyna 11 — o KOpMY noJaBalid
MyJbTHEH3UMHUN Tpenapatr «lIporocyOrmmin A-
120» y kinmpKocTi 1 T/KT KOpMY;

I'pyna BT — tBapuHu, SIKUM 10 KOPMY BHOCHIIH
aTpaktanT OeTaiH rigpoxmopun 96% y KinbKOCTi
0,750 r Ha 100 r xopMmy;

I'pyma B - sk  kopMmoBy  n100aBKy
BUKOPHCTOBYBaJIU Oiomacy MIKpOBOpOCTEH
Chlorella vulgaris (xonm. 6,1 x105/mn) y kinbkocri 5
mia Ha 100 r kopmy.

I'pyna [I+B — 10 xopMy BHOCHIIN KOMITO3UIIIFO
3 ¢epmentHuM mpemnapatoM «l[IpotocyOoTnmin A-
120» (1 r/xr kopmy) Ta Chlorella vulgaris (konir. 6,1
x108/mm) (5 ma ma 100 r kopmy).

I'pyma BT+B — 10 xopmy BHOCWIH
xomnosuiiiro 3 arpakranrom (0,750 r ma 100 r
xopmy) ta Chlorella vulgaris (xonm. 6,1 x10%wm1) (5
i Ha 100 T kopMmy).

Uepes 21 Ta 42 100 eKCIIEpUMEHTY Y TOCTITHUX
TBapuH BimOWpamu mnpodu M’s3iB, 3 METOIO
BHU3HAYEHHS BMICTY 3arajbHHAX IPOTEiHIB B HHX.
Takok TPOBOAMIM 3aMipW IHIHHUX pPO3MIpIB Ta

3BaKyBaHHS  JOCHIIHUX TBapuH 3  METOIO
PO3paxyHKy cepeiHbO1000BOr0 IPHPOCTY.
Pesynpratn Ta ix oOroBopeHHs. 3rigHO
pe3ynbTATIB  MPOBEACHUX  JIOCTIJDKEHb,  IIOJIO
BHU3HAUEHHS cepeIHb0J000BOTO BiJIHOCHOTO

npupocty Macu gociigaux rpyn Carassius gibelio,
MOKHA CTBEp/KYBaTH, IO TO3WTHBHA JWHAMIiKa
cnoctepiraerses y rpynax Il Ta I1+B Big neproro
JI0 OCTaHHBOTO JTHS EKCIIepUMEHTY (Tabu. 1).
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Tabnuysa 1.

Cepeonvodobosuit gionocnuii npupicm macu Carassius gibelio

Table 1.

Average daily relative weight gain of Carassius gibelio

I'pyna TBapun Teran excr;i[::\)aeHTy (1-20 | Il eran eKcn;epHT;eHTy (21-42 Bech nepion ekcnepuMenTy
K 0,15 0,06 0,10
B -0,63* 0,90* 0,07
BT -0,20* 0,41* 0,12
bT+B -0,30* 0,40* 0,03*
1 0,50* 0,24* 0,38*
[1+B 0,58* 0,06 0,36*

Hpumimra: * - pisnuys 3 konmponem docmogipra (p<0,05)

Note: * - the difference with the control is significant (p<0.05)

Harii6inbrmi MOKa3HUKHU CPeIHBOI000BOTO
BITHOCHOTO TPHPOCTY MacH Kapacs CpiOsicToro
BigmiueHo juist rpyn 1 ta [1+B, parfion skux MicTHB
MYyJbTHCH3UMHHH Tpemapar OKpeMoO Ta HOro
KOMITO3MIIII0 3 MIKPOBOAOPOCTsIMH. J{aHi moKa3HUKU
ICTOTHO BiFPI3HSUTMCS BiJl TIOKAa3HHUKIB KOHTPOJIBHOT
Ipyny, Pi3HULS MDK SKMMHU cKjiaja maibke 74% i
72% BignosigHo. Illono pemtu AOCHITHUX TPYII, TO
Ha TIEpPIIOMY eTami eKCIIEPUMEHTY CIOoCTepiranacs
Brpara wmacu Carassius gibelio, mpu mpomy,
HaliMeHIn mokasHuku Oynu B rpymi B (-0,6%).
MmoBipHo, Giomaca MikpoBogOpOCTeil  Hajana
KopMy  crnenu(pidHOTO  TNPHCMAaKy, SKUH €
He3HaoMuil pubi, MO TPUBAIUIA Yac XapdyBajacs

BUKJIFOUHO TI'paHYJIbOBAaHUM KOPMOM 1 JIO0 SIKOTO i
Tpeba 3BuKHYTH. Ha apyromy erami y Bcix rpymax
CIIOCTEepiraBcs MO3UTUBHUHN MPUPICT OioMacH.

HaiiGinpmmii  cepeiHbO000BUH  BiTHOCHUI
OpUPICT JTHIHHUX PO3MIpIB Kapacs cpibisicToro
BimMiueHo y rpymi [I+B ta BT+B, mopiBasHO 3
KOHTPOJIEM Ta iHIIMMHU IPyllaMH TBAapHUH. 3HAUYCHHS
ux rpyn ckinanu 0,30% i 0,37% BianosigHo (Tadi.
3.2). B pesynpraTi MOpiBHAHHA 3 KOHTPOJIEHOIO
IpyNoro, MOKHA KOHCTAaTYBaTH, IO Pi3HUL CKJaja
omm3pko 27% 1 40,5% BigmosigHo. IlokasHuku
pPEIITH AOCHIAHUX TPYI MPOTITOM EKCIIEPHUMEHTY
Maike ~ He  BIADI3HAIMCS  Bi ~ TOKa3HUKIB
KOHTPOJIBHOI TPYIIH.

Tabauya 2.

Cepeonvodobdosuii gionocnuii npupicm niniitnux po3mipie Carassius gibelio

Table 2.

Average daily relative growth of linear dimensions of Carassius gibelio

I'pyna Teapun I eran elccr}[lee[::\)aeHTy (1-20 | I eran eKCH;e[:-[l/:)l\;[eHTy (21-42 Bech mepioa excrepumenTy
K 0,25 0,19 0,22
B 0,37* 0,14 0,26
bT 0,22 0,09* 0,16
bT+B 0,20 0,52* 0,37*
1 0,16* 0,35* 0,26
[1+B 0,41* 0,17 0,30

Hpumimxa: * - pisnuys 3 konmponem docmogipua (p<0,05)
Note: * - the difference with the control is significant (p<0.05)

Ak BimoMO, pUOM BIAPI3HAIOTHCSA BiJl IHIIMX
CLIBCBKOTOCITOJIAPCHKUX TBapWH BUIIOK MOTPEOOrO
B OLJIKYy, OCKUIBKH iX pICT HampsMy TOB’sI3aHUN 3
inTeHcu(ikariiero OiKoBOro cuHTely. BiamomigHo,
HACTYITHUM €TaroM JOCHiiB OyJl0 BU3HAYCHHS
BMICTY 3arajJlbHUX IPOTEiHIB B M S3aX JOCIHITHHUX
rpyIL.

BigMiueHo, 1m0 HaWBUINME BMICT TPOTEIHIB Yy
Mm’s3ax Carassius gibelio sk Ha 21 Tak 1 Ha 42 100y
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cnoctepiraerbes B rpyni 11+B: 57,2 mr/r 1 52 mr/r
(puc. 3). JlaHi TOKa3HUKYU iICTOTHO BiJPI3HSIINCS BiJ
MOKAa3HUKIB KOHTPOJILHOI TPYyNH, PI3HHIS MK
axumu cxiana 23% 1 15% signosigao. Haiimenmni
MMOKa3HUKH B MOPIBHAHHI 3 KOHTpojeM Ha 21 o0y
oyau B rpymi BT, a came 37,19 mr/r. Ha 42 no0y
MMOKa3HUKH PEIMTH Tpymn Oyad Ha piBHI 3
MMOKa3HUKAMHU KOHTPOJIBHOI TPYIIH.

Biological systems. Vol. 16. Is. 2. 2024
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Puc. 3. 3azanvnuit emicm npomeinieé ¢ m’azax Carassius gibelio 3a ymoe 6uz0008y8anna KoOpmom 3 000a8anHAM

Pi3HUX Munie KOpmMosux 000a6oK ma ix KOMoinayii

Fig. 3. Total protein content in the muscles of Carassius gibelio under conditions of feeding with feed with the addition

of different types of feed additives and their combinations

BucnoBku. OTxe, MOXeEMO IMiJCyMyBaTH, IO
BUKOPUCTAHHS ~ MYJIFTHCH3UMHOIO  TIpemapary
«[IpotocyoTunin A-120» Ta MikpoBoJgoOpocTel B
SIKOCTI KOPMOBHUX H00aBOK MO3UTHBHO BILJIMBA€E Ha
3MIHH fK JIIHIHHUX po3MipiB, Habopy macu Carassius
gibelio Tak i Ha 3arajgbHUIN BMICT IPOTEIHIB B M 532X

inmepecié w000  BUKOHAHHA  NPeOCMABIEeHO20

OOCNIOHCEHHSL.
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pu6. Lle MoKHA MOSICHUTH THM, IO MPOTOCYOTHIIIH
3a0e3rnedye NepBUHHUH TipOITi3 IPOTEiHIB KOpMY, a
MIKpOBOJIOPOCTi € WMOBIpHHM JikepenioM BAP, o
CTHMYJTIOIOTH METa00JIi3M.

Kondgpnixm inmpepecie. Aemopu 3as6ns10ms npo
8i0CYymHiCmMb  BUHUKHEHHS 0YO0b-aKull KOHpIIKmMie

EVALUATION OF THE EFFECTIVENESS OF DIFFERENT TYPES OF FEED
ADDITIVES IN AQUACULTURE
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Ukraine, 58012, Chernivtsi, Kotsiubynsky 2 Str.
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The creation of low-cost feeds that will increase the productivity of fish farming activities by accelerating weight
gain, increasing the survival rate of young fish and improving fish immunity has become a major challenge for modern
aquaculture. A potential solution to this problem may be the introduction of various feed additives to existing feeds,
including enzyme preparations, attractants, microalgae and their compositions. In this study, we compared the effect of
different types of feed additives and their combinations on weight gain, linear body size and total protein levels in the
muscles of Carassius gibelio. The study was conducted in the recirculation system of the Laboratory of Hydrobiont
Biotechnology of the Educational and Research Institute of Biology, Chemistry and Bioresources of Yuriy Fedkovych
Chernivtsi National University. Feeding was carried out for 42 days with pelleted feed with functional additives. The
commercial fish feed “Aller Bronze” with a pellet diameter of 3 mm was used as a basis. The enzyme preparation
“Protosubtilin G3x A-120", an industrial sample of betaine hydrochloride 96% from Carp Classic Baits, and green
algae biomass Chlorella vulgaris were used as feed additives. It was found that the highest average daily weight gain of
silver carp was observed for fish whose diet contained a multi-enzyme preparation and its composition with
microalgae. These indicators differed significantly from those of the control group, the difference between which was
almost 74% and 72%, respectively. As for the rest of the experimental groups, at the first stage of the experiment,
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weight loss of Carassius gibelio was observed. The highest average daily increase in linear dimensions of silver carp
was observed in the groups fed with compositions of a multi-enzyme preparation with microalgae and an attractant
with microalgae. The values of these groups were 0.30% and 0.37%, respectively. As a result of comparison with the
control group, it can be stated that the difference was about 27% and 40.5%, respectively. The indicators of the other
experimental groups during the experiment almost did not differ from those of the control group. It was also found that
the highest protein content in the muscles of Carassius gibelio both on day 21 and 42 was observed in fish fed with
compositions of the enzyme preparation with microalgae: 57.2 mg/g and 52 mg/g. These indicators differed
significantly from those of the control group, the difference between which was 23% and 15%, respectively. The lowest
values compared to the control on day 21 were in the group that consumed feed with attractants, namely 37.19 mg/g.
On day 42, the performance of the other groups was at the level of the control group. Thus, we can summarize that the
use of the multi-enzyme preparation “Protosubtilin A-120" and microalgae as feed additives has a positive effect on
changes in both linear dimensions, weight gain of Carassius gibelio and the total protein content in fish muscles.
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