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CraTbs NocBslleHa aHann3y nokasartenen Kayectsa 1 6€30MacHOCTU GEPMEHTUPOBAHHbIX C UCMO/Ib30BaHNEM
3aKBacKu JlecHoBa KOMOGUMKOPMOB A/19 CBMHEN N3 OTXOA0B CE/IbCKOro X035MCTBa M nepepabdatbiBatoLLen
NPOMbILINEHHOCTH. B cpaBHUTENBHOM acneKTe U3y4eHbl PEPMEHTUPOBAHHbIE KOMOUKOPMA, U3rOTOB/IEHHbIE

no crefylollen peLentype:

— peuent N21: nuBHasa ApobuHa — 40%; nweHnYHble oTpyou — 20%; KMbIx noaconHedyHnKa — 20%; rpubHom

cybetpat — 20%;

— peuent N22: nuBHas ApobuHa — 40 %; nuweHnYHble oTpyou — 10%; Mbix NoAconHeYHnKa — 10%; rpnbHon

cybetpat — 40%.

C yyeToM noKaszaTtenss 06MeHHOM IHeEPrun, GU3NKO-XMMUYECKMX NapaMeTpoB PEKOMEHAYETCSH NPUMEHATb AN1s
KOPMJIEHUS CBUHEN DEePMEHTUPOBAHHbIN KOMOUKOPM, U3rOTOBMIEHHBIN MO peuenTy Ned.

KnioyeBble cnoBa: CBMHbW, KOMOMKOPMA, OTXOAbl CEIbCKOI0 XO35MCTBa M nepepadaTbiBaloLen MPOMbILWAEHHOCTH,
MUKPOBUONOrnieckoe pepmMmeHTUpoBaHme, U3MKO-XMMUYECKME NOKa3aTenun Kayectsa, 6Monornyeckas
6e30nacHoOCTb, XMMUYyecKas 6e3onacHocTb, [MO.
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The article is devoted to the study of quality and safety indicators of feed for pigs fermented using Lesnov's starter
culture, made from agricultural waste and processing industry. In a comparative aspect, fermented feedstuffs made
according to the following recipe were studied. Recipe N21: brewer's grains — 40%; wheat bran — 20%; sunflower
cake — 20%; mushroom substrate — 20%. Recipe N°2: beer grains — 40%; wheat bran — 10%; sunflower cake —

10%; mushroom substrate — 40%.

Taking into account the indicator of metabolic energy, physical and chemical indicators, it is recommended to use
fermented compound feed for feeding pigs, made according to recipe N°1.
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B BBepgeHue

C pocToMm HaceneHuns 3emMnun Bce
6onbLle 060cTpsieTcs Npobiema ero nNpo-
nutaHus. MNpu yBenMyeHnn npon3Boa-
CcTBa NPOAYKTOB MWUTaHWSA MOBbILLAETCS
M KOJIMYECTBO OTXO/0B, 3arpsa3HSOLLNX
OKpYy»Katollyto cpeay. bonblue Bcero oT-
XO[I0B reHEPUPYET arponpoMbILLIEHHbIN

KOMIMEKC [6]. YdeHble BCEro Mupa MLyt
Crnoco6bl NepepaboTKX OTXOLO0B 15 BTO-
PUYHOIO MCMONb30BaAHMS, B TOM YuC/e
[151 CKAPMJTMBAHUS }KMBOTHbIM [9].
OOHUM M3 3PPEKTUBHbIX Hanpas-
NEHUN YyTUAM3aumm OTXO40B ABAseTCs
MUKpobMHonornyeckasa nepepaboTka
BTOPMYHOrO cbipbd [6, 10]. [loKasaH-

Hasi Hay4YHbIMU UCCNEAO0BaAHUAMMU U
BHeApeHHas B WMPOKOE NPOU3BOACTBO
GUOKOHBEPCUS OTXOA0B MO3BOMUT pac-
LWUMPUTb KOPMOBYIO 6a3y M yBENUYUTb
B palMoHax AoJo AelleBbiX KOPMOB,
4TO ABNAETCH OAHOM U3 3aAay *HMBOT-
HOBO/CTBA B COBPEMEHHbIX YCNOBUSAX
X039ncTBOBaHUsA [8, 12].
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MHornmu nccnegoBatensiMm oKa-
3aHO, YTO MUKpobBuHonornyeckoe odep-
MEHTMPOBaHWE 3HAYUTENbHO ynyylwaeT
GU3NKO-XMMHUYECKME CBOWMCTBA pPasfiny-
HbIX ManoOUEHHbIX OTXOA0B CENbCKOro
XO35MCTBa M MULLEBOW MPOMbILWIEHHO-
ctn [5, 7, 14]. T.A. JlecHOB npeanoxun
npenapart, KOTopbI Ha3BaJsl 3aKBaCKOW,
BKJ/IIOYAIOLWMIA BUONOrMYECKN aKTUBHbIE
BellecTBa, MULLETMM MUKPOCKOMMYe-
CKUX FPMBOB, MaKpO- U MMKPO3JIEMEHTHI,
noBbIWalolWme NUTaTenbHOCTb FPy6bIX
KopMoB Ha 80-100%, KpaxManucTbIx 1
caxapuctbix — Ha 15-20%, BUTaMWHbI
B, D, PP, K, E, H, a Takxe apomaTunyec-
Kue BelllecTBa. 3aKkBacKa JlecHoBa m3y-
YyeHa Ha Takux cybcTpaTtax, Kak poKb,
OTPYy6M, MOJIOYHas CbIBOPOTKaA, NMUBHas
Apo6uHa. MNpoayKTbl, NOJly4eHHbIEe Mo-
cne depmeHTauumn 3akBackom JlecHoBa,
UCMbITaHbl MPU KOPM/IEHWUUW CBUHEW, NTU-
Libl, YXBa4YHbIX }XMBOTHbIX [11].

lMocKonbKy npouecc 6uodpepmeHTa-
M1 3aKBacCKoOW JlecHOBa OCYLLECTBNS-
€TCS NpKW BNaXHOCTU cbipbd 45-55%
n Temnepatype 50-55°C B TeyeHue
12—-42 yacoB, TO eCTb B YC/TOBUSIX, NOAXO-
[WNMX AN Pa3BUTUS MIECHEBbIX MPUMGOB
N APOXKen, Heo6XxoaMMO U3Y4YUTb MO-
JIY4EHHbIV NMPOAYKT Ha NnoKkasaTenn 61o-
JlorMyecKomn 6e30nacHOCTU — MUKOTOKCH-
Hbl, NIECHEBbIE MPUOLI U APOXKK [2, 13].

bonbWHWHCTBO Lenno3oconep-
KaLMX OTXOO0B reHepupyeTcs Npu Bbl-
pallMBaHUK, XPaHEHUN M NepepaboTKe
pacTUTENbHOM NPOAYKLUMMU, BbICOKKE
ypOXKan KOTOPOM HEBO3MOXKHO MOJy-
YUTb 6€3 MPUMEHEHNS XMMUYECKMX Npe-
napaTtoB — repbuLMaOB, CTUMYIATOPOB
pocTa, NecTMLUMaoB, YTO NpeacTaBnseT
0OMacHOCTb NMPKU ynoTpebeHNN KOPMOB
*XMBOTHbIMM [1, 3, 4]. Ucxoos n3 cKa-
3aHHOro, WKWPOKOE MCMNOSIb30BaHNe
PEePMEHTUPOBAHHbBIX OTXOA0B CéeJlb-
CKOro X03AMCTBa A/19 KOPM/IEHUS HKU-
BOTHbIX MOXXHO pPeKOMeHAO0BaTb, NLUb
y6eanBLINCE B X 6€30MaCHOCTH.

Llenblo uccnepoBaHum 6bino
n3yvyeHne nokasaTesen KavyecTtBa u
6e30MacHOCTU GePMEHTUPOBAHHbIX C
Mcnonb30BaHWEM 3aKBacKK JlecHoBa
KOMOGWKOPMOB, COCTAB/IEHHbIX M3 OT-
XOA0B CE/IbCKOro X039McTBa M nepe-
pabaTtbliBatoLLer NPOMbILWIEHHOCTH, C
NepcrnexkTMBOM NPUMEHEHNS AN KOPM-
nexHusa ceuHen. Peuent N21: nuBHa4a
apo6unHa — 40%; NweHU4YHble oTpyoH
— 20%; *MblX noacofiHeYHUKa — 20%;
rpubHon cybetpat — 20%. Peuent N22:
nuBHas apobuHa — 40%; nweHU4YHble
oTpy6u — 10%; KMbIX NOACOHEYHMKA
— 10%; rpubHow cybeTpaT — 40%.

3agayvm nuccnenoBaHus 3aKnoyamchb
B U3y4eHUU OU3UKO-XMMUYECKUX Napa-
METPOB KayecTBa, NokasaTenen 61osno-
FMYECKOM Y XMMUYECKOM 6e30MacHOCTH.

B Martepuanbl U MeTOAbI
McecnepoBaHns GepMeHTUPOBaHHbIX
KOMGMKOPMOB nposoannu B 2023-2024
rogy B 000 «<MHBUOTEX-K» (MockBa).
Kom6uKopMa roToBuU/IN U depMeHTH-
poBanu C UCMNOJIb30BaHNEM 3aKBaCKM
JlecHoBa No npeanoXKeHHOW aBTopamu
METOAMKE: Ha OfHY YacTb CblPb BHOCK-
nn 0,000005 yacTtn 3akBacku JlecHoBa
npv BNaxHOCTU cbipbs 45-55%, Temne-
paTtype 50-55°C B Te4eHne 24 yacos.
O6beKTaMu mnccnegoBaHum 6binu
20 npo6 KOMBGUKOPMOB, U3rOTOBJIEH-
HbIX MO MPUBEAEHHbIM BbillEe peLenTy-
pam, no 10 npo6 Kaxaoro peuenTa.
DU3MKO-XMMMYECKE NOKa3aTenu
KayecTBa, COAEpPKaHWe MUKOTOKCH-
HOB — adnaToKkcuHa B1l, 4e30KCUHU-
BaseHoNa, 3eapalieHoHa, OXPaTOKCU-
Ha A, T-2-TOKCWHa, NecTuumnaoB, HAUT-
paToOB U HUTPWUTOB, TOKCUYHbLIX 3e-
MeHToB M MO unccnegosanu B Ucnbl-
TaTenbHon nabopatopun PIrbBY «LleHTp
OLEHKM KayecTBa 3epHa» no MocKBe
1 MOCKOBCKOM 06/1aCTu.
MuKpo6uonormyeckme nokasare-
NN — MecHeBble TPUBLI U APOXKM — B
BopoHexckom dunnane OIBY «LeHTp
OLEHKM KayecTBa 3epHa» corfnacHo
JencTBylOWEen HOPMATUBHOM [JOKYMEH-
Tauuu (H) c ncnonb3oBaHMeM METOA0B
n MeToaMK NnabopaTopHbIX nccnefoBa-
HWM MCNbITYEMbIX CYy6CTpPaTOB: Kaye-
CTBEHHOIO W KOJIMYECTBEHHOIO XMMMYe-
CKOro aHanunsa, BbICOKOIPPEKTUBHOM
UOKOCTHOM XxpomaTorpadum (BIXX),
razoBow xpomatorpadum (I'X), aToOMHO-
a6CcopOLMOHHOM CNEKTPOMETPUM U Ap.

JlTabopaTopHble MeTOAbl Ucceno-
BaHWM KayecTBa COOTBETCTBOBANMU
AencTBylouLen HOpMaTUBHOM LOKY-
MeHTauumn: NOCT P 54951-2012; TOCT
27979-88; IOCT 13496.4-2019 n. §;
FOCT 32905-14; I'OCT 31675-2012
n. 7; TOCT 26226-95 n. 1; TOCT
26176-2019 n. 9; TOCT P 54078-
2010 npwunoxexune A; TOCT ISO 6493-
2015; TOCT 26483. 1o XUMUYECKUM
anemeHTam — OCT 32343-2013. lNo
6e30MacHOCTU KOPMOB — MMWKOTOKCH-
Ham — NOCT 30711-2001; NOCT EN
15851-2013;0CT 31691-2012; MYK
4.1 2204-07; nHeTpykumnsa P43/B. Mo
nectuumpaam — DIN EN 15662 2018.
Mo HuTpaTtam — NOCT 13496 19-2015.
Mo HuTputam — NOCT 13496 19-2015.
o TOKCU4YHbIM 3anemeHTam — [OCT P
53100-2008; NOCT 31650-2012. Mo
MO — FOCT P 53214-2008.

B Pe3ynbraTbl UCCNef0BaHUN
PesynbTaTthl onblTa N0 CpaBHEHUIO
OUBNKO-XUMHUYECKUX MOKa3aTeNen
Kom6ukopMa no peuenty N21 (nuBHas
ApobuHa — 40%; NweHnYHble OTPYOU —
20,0%; ®Mbix noaconHevyHnKa — 20%;
rpuéHom cybetpat — 20%) 1 KOMOUKOP-
Ma no peuenty N°2 (nuBHasa gpobuHa
— 40%; nweHn4YHble oTpyoun — 10%;
*MbIX NoAgconHeYyHnKa — 10%; rpubHom
cy6betpaT — 40%) nog BAUSAHUEM MUKPO-
éuonorvyeckon 6uodbepmeHTaummn ¢
MCnonb30BaHWeM 3aKBacKW JlecHoBa
npvBeaeHsl B Tabnuue 1.
AHanusunpysa Taénuuy 1, MOXHO
cfenatb BbIBO4 O TOM, 4YTO MaccoBas
[ON19 CbIpOro Xupa B rnepecyeTe Ha
Cyxoe BellecTBO nocne depMeHTaLum
Kom6uKkopma N21 6bina Bbille B cpaBs-
HEeHUU ¢ bepMeHTUPOBaAHHbIM KOM-
6ukopmom N22 Ha 72,5% (P<0,001).

Ta6nauua 1. CpaBHeHHne PU3UKO-XMMHUUYECKHUX CBOUCTB
dbepMeHTHPOBAHHbLIX KOMOGUKOPMORB, H3roTOBJIEHHbIX

no peuentam N21 u N22

Kom6ukopm (n=10)
MNokazatenb

peuent N°1 peuent N°2
MaccoBas nons Bnaru, % 7,4+£0,28 7,2+0,22
MaccoBasi 40N CbIpOro ¥upa B nepecyete 6.940,36" 404014
Ha cyxoe BelecTBo (He meHee), %
MaccoBas fons Cbiporo npotenHa 17,7640 55" 13.240.42
B NepecyeTe Ha Cyxoe BeLeCcTBO (He MeHee), %
MaccoBasi o5t CbIpoit 30/1bl B NepecyeTe 5.8+0,3 5.8+0,3
Ha cyxoe BellecTBO (He 6onee), %
MaccoBas 4ons CbIpOi KNeT4aTK1 B nepecyeTte 26,042,2" 35,7427
Ha cyxoe BelecTBo (He 6onee), %
MaccoBas JoNs pacTBOPUMBIX YrneBoaos, % 2,840,3™ 4,8+0,6
CopepxaHue Kpaxmana B nepecyeTe
Ha cyxoe BellecTBo, I/Kr 90,0+6,6"" 58,0+4,6
% 9,0 58
pH 5,3+0,2 5,0£0,2
06meHHast aHeprus, M /Kr 10,5 2,6

3pecb 1 ganee: ‘P<0,05, **P<0,01, **P<0,001.
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CopepxaHue cblporo npotenHa B Ta6nuua 2. CpaBHeHUe cojepKaHUAa aMUHOKMUCJIOT M BUTAMMUHOB
B KOMOMKOpPMAaXx, HU3roToBJIeHHbIX No peyentam N21 n N22

Kom6uKkopme N21 B cpaBHEHWUWU C KOM-
oukopmoM N22 nocne depmeHTaumu
6bIn0 605blie Ha 34,6% (P<0,001). Co-
[epxXaHue pacTBOPUMbIX YIIEBOAOB B
depmMeHTUPOBaHHOM KoMBUKopme N22
ObINo BhillE, YeM B KOMOMKopme N1, B
1,7 paza (P<0,001). YpoBeHb Kpaxma-
na BblpoC B GEPMEHTUPOBAHHOM KOM-
6ukopme N21 1 6bin 6onbliue B 1,6 pasa
B CPaBHEHUU C GEPMEHTUPOBAHHbLIM
Kombunkopmom N22 (P<0,001).

B ¢epmeHTMpOBAaHHOM KOMOUKOP-
Me N21 npoLeHTHOe cofeprKaHue Cbl-
pon KnetyaTKu GbINO HUXKEe B CpaBHe-
HUU ¢ GEPMEHTUPOBAHHBIM KOMOUKOP-
Mom N22 Ha 37,3% (P<0,01). lNoka3za-
Tenu MacCoBOW [0S Bnaru u Cbipom
30/1bl B KOM6UKopmax N21 1 N22 nocne
depmeHTaunn 6611 6JIN3KK.

pH kom6ukopma N21 nocne depmer-
Tauuu 6bin 6NUKe K HEUTPaANbHOMY Ha
0,3 ea. (6,0%) B cpaBHEHUU C YPOBHEM
pH depmeHTMpoBaHHOrO KOMBUKOPMa,
M3roToBMIEHHOr0 Mo peuenTy Ne2.

YpoBeHb OOMEHHOW 3HEPIrUK ANnq
CBUHEN B GE€PMEHTUPOBAHHOM KOM-
OVKOpPMe, U3roTOBJIEHHOM MO peLenTy
N1, 6bin B 4,0 pa3a Bbile B CpaBHe-
HUW C TaKOBbIM B KOMOGMKOPME, U3ro-
TOBMIEHHOM Mo peuenTty N°2.

Takum o6pas3om, B pepMeHTUPO-
BaHHOM KOMOWKopMe no peuenty N°1
B CpaBHEHUU C GEPMEHTUPOBAHHbLIM
KoM6unKopmomMm no peuenty N°2 mac-
coBas [ONS Xupa, CbIporo NpoTenHa,
Kpaxmana, ypoBeHb O6MEHHON 3Hep-
rMyM LOCTOBEPHO GblM Bbille B nepe-
cyeTe Ha cyxoe BelecTBo. [locToBep-
HO HMXKe Oblna MaccoBasi 40N CbiPOM
KNeT4aTK1, pacTBOPUMbIX YI1€BOAO0B.
3Ha4vyeHUs nokasaTenen mMaccoBoMn
[ONY Bflaru U Cblpo 30/1bl B KOMOGMU-
Kopmax N°1 u N°2 nocne dpepmeHTa-
UMK 6biIn 6An3KK. pH KombuKopma
N°1 nocne depmeHTaUMn Gbin GAKKE
K HenTpanbHoMy Ha 0,3 ea. pH (6,0 %).

B Kom6uKopmMax, epMeHTUpPO-
BaHHbIX C UCMONb30BaHMEM 3aKBaCKu
JlecHoBa, n3y4ynnu copepaHue amu-
HOKWCNOT 1 BUTAaMMHOB (Tabn. 2).

B ¢epmeHTMpOBAaHHOM KOMOGUKOP-
Me N1 B cpaBHEHWM C KOMOBUKOPMOM
N°2 npoueHTHOEe coaepraHue BCex
aMWHOKMUCNOT 6bIN10 60nble: OT MUHU-
ManbHoro — 11,1% (rMuMumnH) 4O MaKcu-
ManbHOro — 63,6% (NeruunH); BUTamu-
HoB B,, B,, B, — Ha 4,0%, 16,3%, 48,4%
COOTBETCTBEHHO.

[MoCcKONIbKY B coCTaB KOMOUKOP-
MOB BKJIIOYEHblI OTXOAbl PA3MYHbIX
NPOU3BOACTB M npouecc 6uodepmeH-
TauuMu ¢ UCNoNb30BaHWEM 3aKBaCKuU

Kom6ukopm (n=10)
Mokazatenb
peuent N°1 | peuent N°2
AMWHOKKUCNOTBI

AcnaparuHosas Kucnota, % 0,28+0,03 0,28+0,03
TpeoHuH, % 0,42%0,04 0,32+0,04
CepuH, % 0,46%0,04 0,2240,03
[nytamunHoBas kucnota, % 0,33+0,03 0,16+0,03
MuumrH, % 0,26+0,03 0,18+0,02
AnaHuH, % 0,20£0,02 0,22+0,02
BanwuH, % 0,26£0,02 0,1940,02
N3onenumnH, % 0,27+0,02 0,13+0,01
Nenunn, % 0,19£0,02 0,11+0,02
TMpo3uH, % 0,18£0,02 0,12+0,01
deHunanaHuH, % 0,17+0,02 0,11+0,01
JIn3uH, % 0,15+0,01 0,10+0,01
ApPruHuH, % 0,15+0,01 0,15+0,01
MponuH, % 0,19+0,02 0,18+0,02
MeTnoHuH, % 0,2440,03 0,0940,01

ButamuHbl
B,, Mr/Kr 9,4440,72 9,08+0,81
B,, Mr/Kr 2,35+011 2,02+0,02
By, Mr/Kr 0,46+0,04 0,31+0,04

Mpumeyanune: metoabl ucnbiTaHui no MOCT 32195-201, MU-BJ1-1-01-2016 1 NOCT 32 343-2013.

Ta6nuua 3. CpaBHeHHe cojepXKaHUA NJNECHEeBbIX FPUGOB
M MUKOTOKCUMHOB B KOMOMKOpPMAaXx, MU3roToBJIEHHbIX MO peuentam

N21 m N22
Kom6ukopm (n=10)
MNokasatenb
nAaK, Mmay peuent N°1 | peuent N°2
MuKpo6ronoruyeckue nokasatenu
MnecHeBble rpubsbl (He Gonee), KOE/r 5,0x10? 3,0x10? 7,2x10*
[poxku (He 6onee), KOE/r 5,0x10? 3,3x10? 6,9x10*
MWKOTOKCHHBI
AdnaToKeuH B1, mr/Kr <0,1 <0,003 <0,003
[le30oKcHUBaneHon, Mr/Kr <1,0 <0,058 <0,058
3eapaneHoH, Mr/Kr <1,0 <0,1 <0,1
OXpaToKCUH A, Mr/Kr <0,05 <0,0005 <0,0005
T-2-TOKCWH, MI /KT <0,1 <0,05 <0,05
Mo
MpomoTop MpomoTop MpomoTop MpomoTop
KayecTBeHHOe onpeaeneHve P-35S P-35S P-35S P-35S
perynsiTopHbIX NocieAoBaTelbHOCTEN T-NOS T-NOS T-NOS T-NOS
B reHome 'M-pacTteHui P-FMV P-FMV P-FMV P-FMV
He o6HapyeHbl | He o6Hapy<eHbl | He 06HapyeHbl | He oGHapy<eHbl

Mpumeyanue: meToabl UcnbiTaHuii no FOCT 10444.12-2013, FOCT 34108-2017 n FOCT P 53214-2008.

JlecHoBa ocyllecTBASETCS MPU BaX-
HOCTU cbipbsl 45-55%, Temnepartype
50-55°C B TeyeHue 24 yacoB — yc-
NOBWSAX, NOAXOAALIMX AN Pa3BUTUA
NNECHEBbIX TPUBOB M APOXHKIKEN, ObIN
U3y4YeHbl NOKasaTennm 6MoNorMiecKomn
6e30MacHOCTM — HalMyue NaecHeBbIX
rpMboB, APOXKIKEN U MUKOTOKCUMHOB
B NOJIYyYEHHbIX GEPMEHTUPOBAHHbIX
KOMOUKOpMaX.

YCTaHOB/IEHO, YTO KOJIMYECTBO MUK-
POGHbIX KNETOK MNEeCHEBbLIX FPUOOB
M OPOXIKEBbLIX KNETOK nocne dep-
MeHTaLKWM ocTaBanocb B npeaenax
HOpMaTUBHbIX 3Ha4YeHnn. CornacHo
JaHHbIM Taéauubl 3, cogepaHune ad-

naTtokcunHa B, ge3okcuHnBaneHona,
T-2-TOKCHWHa, 3eapaneHOoHa, OXpaToK-
cuMHa A B nccnegoBaHHbIX o6pasuax
KOMB6MKOPMOB nocne depMeHTaLmm
He BbIXxoauso 3a npeaensl MAY.

CKpUHMHIroBbIM MeToAaoM «Kaye-
CTBEHHOE onpeaeneHne perynatop-
HbIX MocneaoBaTeNbHOCTEN B reHoMe
'M-pacTtenun (P-35S, T-NOS, P-FMV)»
npomotop 35S, tepmuHatop NOS, npo-
MoTop FMV He o6HapyKeHbl.

TaK KaK TexHonormsa BblpalimBaHus,
nepepadtoTKU U XpaHEeHUs pacTUTesb-
HOW MPOAYKLMWK, BXOASLLEN B COCTaB
KOMBGWKOPMOB, npeanonaraet o6a-
3aTeNbHOEe NMPUMEHEHUE XUMUYECKUX
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Ta6nuuna 4. UccnepoBaHme KOMGUMKOPMOB, U3rOTOBJIEHHbIX
no peuentam N21 u N?22 meTtogom G6ModpepmMeHTaALUM

C MCNOoJIb30OBaHMEeM 3aKBacKMu JlecHoBa, Ha NoKa3aTenm
XMMH4YECKOW 6e30nacHOCTH (Mr/Kr)

Cy6eTtpat (n=10)
Mokasatesnb
naK, May | peuenrNe1 petient Ne2
Mectnumapl
ManaTuoH <0,02 (DIN EN 15662 2018; BaXKX) <0,01 <0,01
Mupumndoc-metnn <0,01 (DIN EN 15662 2018; I'X) <0,01 <0,01
LnunepmeTpuH <0,2 (DIN EN 15662 2018; I'X) <0,01 <0,01
[ndny6eHsypoH <0,01 (DIN EN 15662 2018; I'X) <0,01 <0,01
HUTpaThbl U HUTPUTBI
Hutpatbl 200,0 (FOCT 13496 19-2015) 169,0+220 180,0+24,0
HUTpUTBI 10,0 (FOCT 13496 19-2015) 4,66 3,44
TOKCHY4HblE 3N1eMEHTbI

CBuHeL, <0,5 (FOCT P 53100-2008) <0,5 <0,5
MbllWbsK <0,5(FOCT P 53100-2008) <0,1 <0,1
Kaamuit <0,1(rOCT P 53100-2008) <0,05 <0,05
PTyTb <0,02 M0OCT 31650-2012) <0,02 <0,02

MpumeyaHue: B cKO6Kax yka3aHa H/l Ans MeTo4oB UCMbITaHUN.

npenapaTtos, He06x0AUMO Uccneao-
BaTb KOpMa ANf XMUBOTHbIX Ha Hau-
Yyne XMMUYECKMU onacHbIX BELWECTB, K
KOTOPbIM OTHOCSTCH MpeXae BCero
necTuunibl, TOKCUYHbIE INEMEHTHI,
HUTPaTbl U HUTPUTbI. BbIKN U3yYeHbI
NoSly4eHHble MUKPOBUONOTUYECKUM
depMeHTUpOBaHUEM C UCMOb30Ba-
HWeM 3aKBacCKu JlecHOBa NMpoAyKTbl Ha
nokasaTesiu XMMn4yecKon 6e3ornacHoc-
T — NecTMumnabl, TOKCUYECKUE 3NeMeH-
Tbl, HUTPATbI ¥ HUTPUTBI.

CornacHo gaHHbIM Ta6auubl 4,
cojeprkaHue nectMunaoB (ManaTuoH,
nupummndoc-mMmeTnn, uMNepMeTpuH,
ANdNy6EeH3YPOH), MPUMEHAEMBIX MPU
BblpalWMBaHUU CENIbCKOXO3ANCTBEH-
HbIX pacTeHui, B KoM6ukopme N21 u
N22 nocne depMeHTaLMK C UCMNOSb30-
BaHWeM 3aKBacKuW JlecHoBa ocTaBa-
nocb HUxe MAK.

1. AradpoHos E.B. lNpumeHeHne MnHepanb-
HblX yoo6peHu n 6uonpenapaToB No Noa-
COJIHEYHUKY Ha YyepHOo3eMe 0OblKHOBEHHOM/
E.B. AradoHoB, A.B. BalyeHko//MHHOBaLuKN B
TEXHONOMMSAX BO3AENbIBAHUSA CENbCKOXO3ANCTBEH-
HbIX KynbTyp: Matepuansl MexayHapoaHoM Hayy-
HO-MpaKTU4eckomn KoHdepeHumu. 2015. C. 3-7.

2. AxmagbliwnH PA. MMKOTOKCHHbI-KOHTa-
MWHaHTbl KopMmoB/P.A. AxmaabiwnH, A.B. Ka-
Hapckui, 3.A. KaHapckasa. BecTHuK KaszaH-
CKOro TexHonornyeckoro yHusepcuterta, 2007.
Bbin. 2. C. 88-103.

3. bopoauH C.I. [pubHble 601e3HU NoACOoN-
He4yHuKa/C.I. bopoauH, B.T. MueeHb, U.A. KoT-
naposa, WU.W. WWynak. 3awuTta n KapaHTUH pac-
TeHui, 2006. N25. C. 20-23.

4. TapwuH M.B. OueHka apdeKTMBHOCTH
GYHIMUMAOB NPU XMMUYECKOW 3alunTe noa-
cofiHeyHunKa/M.B. TapwuH. CuHeprua Hayk,
2017.N°14. C. 906-910.

5. Konnakuu A.l. BTopuyHble maTepuanb-
Hble pecypcbl nuBoBapeHus/A.lMN. Konnakuu,
H.B. TonukoBa, O.B. AHgpeeBa. M.: Arponpo-
musgaart, 1986. 159 c.

HuTpaTbl U HUTPUTbI ABAFIOTCH HOP-
MUpyeMbIMU MOKa3aTensaMun 6esonac-
HOCTM KopMmoOB. lpu nccnegoBaHum
depmMeHTUpOBaHHbIX 06Pa3LL0B KOMOU-
KOPMOB, M3rOTOBJIEHHbIX MO peLenTam
N21 n N22, nX KONMYECTBO He MpeBbl-
LLIaN0 YCTaHOB/IEHHbIX HOPM.

Mpu nccnegoBaHWM TOKCUYHBIX
3M1eMeHTOB B GepMeHTUPOBaHHbIX 06-
pasuax KOMGUKOPMOB pPasfinium B CO-
[lepaHUn CBUHLA, MblllbsiKa, KaagMus
W PTYTU He ycTaHoBNeHo. Tak, coaep-
YaHWe CBUHLA U PTYTH BblJIO Ha YpOBHE
MNAK, MbilbsiKa — HUXKe B NATb pas,
KagMusi — MeHblle B iBa pa3a.

Takum 06pas3om, coaepaHne nectm-
LLMOOB, TOKCUYHbIX 9/IEMEHTOB, HUTPATOB
N HUTPUTOB B GEPMEHTUPOBAHHBIX KOM-
6UKOpPMax, U3roTOBJIEHHbLIX MO peLen-
Tam N1 1 N92, He npeBbIWanu ycTaHOB-
JIEHHbIX 3aKoHOoAaTeNnbCcTBOM HopMm [MAK.

JIutepatypa

6. KysHeuoBa H.A. BropuyHasa nepepa-
60TKa 0TX00B KakK (haKTop yCTOMYMBOro pas-
BUTUS CENbCKOXO3SNCTBEHHbIX NpeanpuaTui/
H.A. Ky3HeuoBa, J1.B. 3uHny. dyHpameHTanb-
Hble uccnepgosanma, 2021, Ne11. C. 120-124.

7. NazapeBuy A.H. TexHonorusa npoms-
BOACTBA W NMPUMEHEHUS KOPMOBOIO NPOAYKTa
M KOHLIEHTpaTa Ha OCHOBE MWBHOM APO6UHbI/
A.H. Nazapeswny, A.M. JlecHos, O.B. MBaHoBa.
KpacHosipckuin HUMMK. Saarbrucken: LAP Lam-
bert Academic Publishing, 2015. 55 c.

8. JlazapeBuy A.H. Conoma B pauuoHax
Ce/IbCKOXO35IMCTBEHHbIX XXMBOTHbIX/A.H. Jla3a-
peBuy, A.T. JlecHoB//PekomeHaaumu. Kpac-
Hosipck, 2016. 83c.

9. JleonTbeB C.B. AKTyanbHOCTb nepepaboT-
KW OTXOLOB PacTUTENbHOIO0 MPOUCXOXAEHUS/
C.B. JleoHTbeB, A.ll. JlecHoB. 3dpdPeKTUBHOE
YMBOTHOBOACTBO, 2011. N29. C. 32-33.

10. NlecHoB I1.A. YHnBepcanbHaa 6uono-
ruyeckas 3aksacka/l.A. JlecHoB. YHuBep-
canbHaa 6uonorvyeckas 3akBacka//Kowm-
6MKOpMOBas NPoOMbIWNeHHOCTb. N26. M.:
MwuHcenbxo3nposa, 1995. C. 21.

H BbiBOAbI

B npouecce cpaBHUTENbHbIX N1abo-
paTopHbIX UccefoBaHni GepMeHTUPO-
BaHHbIX C MCMONb30BaHMEM 3aKBaCKM
JlecHoBa KOMGWKOPMOB, U3rOTOBNEHHbIX
no peuenty N°1 1 N22, ycTaHOBNEHO:

e B KOMGMKOpMe no peuenty N21 B
CpaBHEHUU ¢ KOMBGMKOPMOM MO peLien-
Ty N°2 fOoCTOBEPHO Bbille COAEPIKaHUe
(B NepecyeTe Ha Cyxoe BEeLEeCcTBO) mac-
COBOW [10/11 }Mpa, CbIPpOro NpoTenHa,
KpaxmMana, ypoBHS 0GMEHHOW 3HEPIruu;

® JIOCTOBEPHO HWXKE MaccoBas Aons
CbIPOV KNIETHATKM, PACTBOPUMbIX YI/1IEBO-
[0B. 3Ha4YeHUs nokasaTenern MaccoBom
[ONW BNaru v cblipon 30/bl 6b1711 6/IU3KK;

e pH KOMBGUKOPMOB 6bIN CnaboKuUc-
NbIM, HO KOMBMKOpM N21 6bin 6aMKe K
HewTpanbHoMy Ha 0,3 ega. (6,0%);

e B KOMOMKopMe N1 B cpaBHEHUH
¢ Kom6ukopmom N22 npoLeHTHOe co-
[lepXKaHne BCex aMMHOKMUCNIOT 6bino
BbILLE: OT MUHMManbHoro — 11,1% (rnu-
LIMH) 4O MaKcMManbHoro — 63,6% (nen-
UunH). Butamutos B, B, B, — Ha 4,0%,
16,3%, 48,4% cOOTBETCTBEHHO;

® KOJINYECTBO MUKPOGHbIX KNETOK
NIECHEBbIX TPUGOB U APOMKIKEBbLIX Ke-
TOK B 060MX KOMGMKOpPMax ocTaBasiocb
B npeaenax HopMaTUBHbIX 3HAYEHWN.
CopeprkaHue adnatokcunHa B, ne3ok-
cMHMBaneHona, T-2-TOKCUHa, 3eapa-
/IeHOHa, OXpaToKCcMHa A, MecTMuUnaoB,
TOKCUYHbIX 3/1IEMEHTOB, HUTPATOB M HU-
TPUTOB HE BbIXOAMNO 3a npeaenst MAY.
MO He o6HapyKeHbl;

® C y4yeTOM noKasaTtenss 06MeHHON
3HEepruun, GU3NKo-XMMMUYECKUX Na-
pamMeTpoB KayecTBa PEKOMEeHyeTcs
NPUMEHATb AN KOPMJIEHWUS CBUHEN
GEepMEHTUPOBAHHbIN KOMOUKOPM, 13-
rOTOBJIEHHbIW N0 peuenTy N21.

11. NecHos M.A. Cnoco6 Mcnosb3oBaHus
3aKBaCcKK B KOpMoOCMecH. 3akBacKa JlecHoBa
ans npurotoBneHus kopmos/M.A. JlecHos. MNa-
TeHT RU 2122330 C1. Poccuickoe areHTcTBo
Mo NaTeHTam W ToBapHbIM 3Hakam. Ony6mKo-
BaHO 27.11.1998.

12. MupoHoBa O.A. TOpU30HTbI BUOTEXHO-
noruv B *mMBoTHoBoacTtBe Poccumn/0.A. Mupo-
HoBa, A.l. JlecHoB. BecTHuk PYH. 9konorusa
1 6e30NacHOCTb XU3HeaeaTenoHocTH, 2024.
T.32.N21.C. 77-86.

13. MoHacTbipckuit 0.A. MUKOTOKCUHBI —
rnobanbHas npobnema 6e30MacHOCTU NPOAYK-
T0B/0.A. MOHacTblpcknin, M.A. UcKkaHaepos.
Arpoxumus, 2016. N°6. C. 67-71.

14. NateHT 2370532 P$. MIMKC1N1/20,
A23L1/105, A61K35/7. Cnoco6 dpepmeHTaLmm
pacTUTENbHOrO MaTepuana u KynsTUBUMPOBaHWS
6aKTepUI, IKCTPaKT GepPMEHTUPOBAHHOIO pac-
TUTENbHOrO MaTepuana, NopPOoLIOK 3KCTpaKTa,
depMeHTUPOBaHHOrO pacTUTeNbHOro MaTepua-
na u nx npumerenne/C. len-Utnpo, K. Tue, N. Xu-
potoku, H. Takacu, T. lOKMHOpU. 3aaBneHo
10.11.2007. Ony6aukosaHo 20.10.2009. &
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