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L-JIU3NH CYTTbPAT
POCCUNCKOI'O NPON3BOACTBA

A. BAJTJAHOBCKWUM, anpekTtop 3A0 «3aBog Mpemukcos Nod»

B mae 2015 r. B LieHTpe nHHOBaLMOHHbIX 6notexHonornn 3A0 «3aBsop lNMpemukcos N21» 6Gbinla NponsseneHa nepeas
NPOMbILLNEHHAs NapTUS aMUHOKUCIOTHON KOPMOBOM Ao6aBKM cynbdaT L-nM3unHa. CerogHsa npeanpuatme, pacronoeH-
Hoe B LLlebeKnMHCKOM paroHe benropoackon 061acTu, BbIWIO Ha CTabuibHbIM PEXUM PaboTbl, a BbiNMyCKaeMbI UM NPO-
OyKT L-nn3uH cynbdat 65%-Hbli yBEPEHHO 3aBOEBLIBAET POCCUNCKUI PbIHOK. [TpOM3BOACTBEHHbBIE MOLWHOCTH (57 ThbIC. T
NPOAyKUMM B roa) No3BoNSOT o6ecrneynTb He MeHee 70% NoTpeGHOCTU POCCUMCKMX CeNbXx03TOBaponpon3BoauTenen B

JIN3UHE, rapaHTUpys Npu 3TOM 6€e30MacHOCTb U CTabUSIbHO BbICOKOE Ka4eCTBO BbiMyCKaeMoro npoayKra.

XapaKkTepucTHKa U npeMMyLLecTBa

UmeHHO cynbaTHas dhopma n3uHa npuobpeTaer cerofHs
Bce HGosbLuyto nonynspHocTb. Ha npakTrke fokasaHo, 4To npu-
MeHeHWe cynbdaTa IM3UHA B KOMOUKOPMAX A/l )KUBOTHbIX
(kypbl-HecyLLKH, upinnsTa-bpoinepsl, CBUHbM) Bonee acpdex-
TUBHO B CPaBHEHWH C UCNOJIb30BAHWEM MOHOXJ/IOPruapara fiu-
3uHa. CyliecTBeHHOE NPeUMYLLECTBO NEPBOro — OTCYTCTBUE
B €ro cocTaBe xsiopa. B otnnume ot cynibdhatHoM dhopMbl BBOS,
MOHOX/IOPruApPaTa JIM3MHa NPUBOAUT K 3aBbILLEHUIO YPOBHS
Xnopa B KOMOUKOPMaxX NpH MX BaNaHCHPOBaHWUH MO NIU3UHY. A,
KaK U3BECTHO, M36bITOK X/1I0pa B PaLMOHE BbI3bIBAET TAKHE He-
raTveHble 3PeKTbI, KaK CHUXKEHUE UMMYHUTETA W HapyLLeHUe
obmeHa selecTs. [pumeHeHue L-113nH cynbgata nossonser
U3BexKaTb ITUX HeXKenaTesIbHbIX NOCELCTBHI, NONYUYUTb XO-
POLLYIO COXPaHHOCTb M BbICOKYIO KMBYIO Maccy.

Mpu cocTaBneHnH peLenToB KOMOUKOPMOB AJs CBUHEN W
NTHLbl BAXKHO YYMTbIBaTh BanaHC 3NEKTPOJSIMTOB, TaK Kak ero
nopheprkaHue No3BoJiseT LOCTUIHYTb MaKCMMaJ/ibHOM Npo-
LyKTuBHOCTH. [lpn 3amMeHe MoOHOX/IOprugpara sn3uHa Ha
cynbgpaTHylo ero popmy sierue Habupaertcs GanaHc aneKTpo-
NuTOB B peuienTte. IdeKT OT NpuMeHeHns L-1n3nH cynbdata
NPOCNEXUBAETCS AaXKe NPH UCNOJIb30BaHUW B PaLMOHE NOBbI-
LLIEHHOrO KO/IMYeCTBa BaflaHCHPYIOLLIMX HATPHI- U Xnopcoaep-
»alwux nobaBoK: peLenT NofydaeTca Aellesne U, FaBHoe,
NOTEPH MsiCa NPU XPaHEHUH COKPALLLAIOTCS.

MNomMumo ocHoBHoro BewwecTea — L-nM3uH cynbdata (He
meHee 65%), B gaHHOM KOpMOBOW flobaBKe cofepKaTcs co-
NYTCTBYIOLLUE KOMMOHEHTbI: AOMNOJIHUTE/IbHBIE aMUHOKWUCIOTbI
(ot 7 no 10%), pacTutenbHbie 6eNKU, OpraHUUECKUE KUCIOTbI,
MUHepasibHble COJMU (HaTpus, Kaius, MarHus, xenesa), gpoc-
dop B ycsosiemow popme (tabn. 1). Bce ato cnocobertyer
MOBbILUEHWIO NUTATENBHOW LLEHHOCTH NPOAYKTa.

L-nu3uH cynbdar, Bbinyckaembii 3A0 «3aBop Mpemukcos
Ne 1», no cpaBHEHHIO C aHaNOrMUHbIMK NPOAYKTaMH APYrux
npoussoauTeneil obnagaeT cneayoLMM1 NPeMMyLLLIECTBAMM:
NPW ero NPOU3BOACTEE UCMO/1b3YIOTCH, BO-TEPBbIX, BbICOKOMNPO-
LYKTHUBHbIM HENATOreHHbIW WTAMM-NIPOAYLEHT U, BO-BTOPbIX,

Ta6nuua 1. CoctaB M nUTaTenbHas LEHHOCTb
L-nu3uH cynbipara 65%-Horo npoussoacTea
3A0 «3asop MNpemukcos Ne1»

KoMnoHeHTbl 1 nokasatesnu CopeprkaHue
OcHoBHoe BelecTBo L-nn3uH He meHee 51%
LlononHutenbHble aMMHOKUCNOTDI, He MeHee

METHUOHMWH + LIUCTHH 0,35%
METHOHWH 0,30%
TPEOHWH 0,56%
TpunTochaH 0,10%
apruHuH 0,56%
M30neNLnH 0,39%
NenuuH 0,63%
Ba/IMH 0,53%
anaHuH 0,75%
FAMLMH 0,50%
cepuH 0,31%
acnaparuHoBas Kucnota 0,80%
O6meHHas aHeprua 407 kkan/100 r
Cobipoit npotent (N x 6,25) 65%
Banosoli u ycBosiembii hocchop 0,20%

[OMOJTHUTENbHBIM NPOTEUH B BUAe Bruomacchl knetok. Kacascb
NepPBOro NPeMMyLLLECTBA, C/IeAYEeT CKa3aTb, YTO aMUHOKUC/IO-
Ty L-n13unH cynbdat nonyyaioT nyTeM MUKPOBUOIOrMUECKO-
ro CUHTEe3a C ucnosnb3oBaHueM Kynbtyp Corynebacterium
glutamicum, koTopble 061aal0T BbICOKOW NPOAYKTUBHOCTbIO,
He SIBASOTCS 300NaTOreHHbIMU U PUTONATOreHHbIMU, OTHECE-
Hbl K rpynne GRAS (Generally recognized as safety) — obue-
npu3aHaHHo 6e3onacHble. L-nn3unH cynbdoar He cogepxxut TMO,
xapakTepusyetcsa 100%-Hol 61UonorMuecKom AOCTYNHOCTbIO.
loBOpSs O BTOPOM NpenMyLLecTBe, OTMETHUM, UTO B HACTOS-
Lwee BpeMs B MUpe KOPMOBbIE aMUHOKHCJIOTbI BbIMYCKalOTCA
B IByX OCHOBHbIX (pOpMaXx: Cofiep>KaLliie HHaKTUBUPOBaHHbIe
KJIE€TKW MUKPOOPraHM3MOB-NPOAYLEHTOB U He COAeprKalLe
UX, TO €CTb OYMLLEHHbIE OT UX Buomacchl. Mpu ucnonbso-
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BaHWW B TEXHOJIOMMU NPOU3BOACTBA BE30MNaCHbIX LUTAMMOB-
NPOAYLEHTOB OYUCTKA OT BUOMACCHI KNIETOK Heobs3aTesbHa
(HeobxoaMMa TONbKO MHAKTHBALMA), a NPU UCMNOJIb30BaHWUM
YC/IOBHO-NATOrEHHbIX MUKPOOPraHu3amMoB — obszaTtesbHa.
HepnobpocoeecTHbie NPOU3BOAMTENH, KOTOPbIE MPUMEHSIOT B
TEXHOJIOTMHW YC/IOBHO-NATOrEHHbIE LUTaMMbI, Hanpumep E£.col,
W He OYMLLLAIOT KOHEYHbIH NMPOAYKT OT UX K/IETOK, NoJBepra-
0T ONacHOCTU 3[,0POBbE XXMBOTHbIX, MOCTAB/SAA Ha PbIHOK
KopMoBble fo6aBKK B BUAe nuauHa cynbdata 50—70%-Hok
KoHueHTpauuu. Takue gobasku cogepxat 30—50% macchbi
MWKPOOPraHW3MOB-NPOLAYLIEHTOB, BYacTHOCTH £. coli, Gomac-
ca KOTOpbIX He pa3peLleHa AJis UCNOJIb30BaHWS B KOPMOBbIX
Liensx, Tak Kak B UX KIETOYHOM CTeHKe HaxoAATCS TOKCUYHbIe
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BeLLecTBa — 3HAOTOKCHHbI (nMnononucaxapuabl). B otaunune
OT 3TOro rMreHnYeckumu Hopmatusamu PD yctaHoOBNEHDI
npefesibHO AONYCTUMble KOHLEHTPaLUK MUKPOOPraHU3MOB-
npoayueHTtos nusuHa Corynebacterium v Brevibacterium
U UX KOMIMOHEHTOB B BO3yXe pabouem 30Hbl, B aTMOCHEPHOM
BO3yXe Hace/ieHHbIX MECT, 4TO sBnsieTcs hakTom Hesonac-
HOrO UCMOJIb30BaHWSA 3TUX MUKPOOPraHU3MOB B NPOU3BOA-
CTBE /IM3uHa cynbdara.

A eKTUBHOCTb NPUMEHEHUSA

C uenbto onpegeneHuss 3PPEKTUBHOCTU MPUMEHEHHUS
L-nu3unH cynbpata npoussoactea 3A0 «3aeopg MNpemuk-
coe Ne 1» 6611 nposeget onbiT B PIYMM «3aropckoe 3MX»

Tabnuua 2. CoctaB 1 nUTaTeNIbHOCTb KOMBUKOPMOB, %

MNepuop Bbipawmeanus /Ipynna
L(zg:::;:m 1—14 pHen 15—21 peHb 22—36 gHewn
1k | 20 | 3k | 40 | 1k | 20 | 3k | 40 | 1k | 20 | 3« | 40
Kykypyaa 39,57 39,4 39,94 39,71 51,06 50,92 51,9 51,65 51,4 51,26 51,99 51,76
MweHnua 9,0 9,0 9,0 9,0 — — — — — — — —
Cos nonHoXxupHas 23,0 23,0 22,0 22,0 23,0 23,0 22,0 22,0 23,0 23,0 22,0 22,0
YKMbix nogcosiHeuHbiv 13,9 13,9 13,9 13,9 13,9 13,9 13,9 13,9 13,9 13,9 13,9 13,9
Macno noaconHeyHoe 1,25 1,25 1,13 1,1 1,3 1,3 1,2 1,2 2,29 2,29 2,15 2,15
Myka pbibHas (CM-65%) 7,9 7,9 3,9 3,9 5,1 5,1 1,2 1,2 3,2 3,2 — —
KyKypy3HbIi FitoTeH 2,0 2,0 5,69 5,69 2,0 2,0 5,2 5,2 2,15 2,15 5,2 5,2
Cosib noBapeHHas 0,24 0,24 0,34 0,34 0,3 0,3 0,35 0,35 0,34 0,34 0,35 0,35
MoHokanbuuidocdart 0,5 0,51 0,91 0,91 0,81 0,81 1,21 1,21 1,05 1,05 1,32 1,32
M3BecTHsKOBas Myka 1,16 1,16 1,49 1,49 1,1 1,1 1,39 1,39 1,24 1,24 1,49 1,49
MoHoxnoprugpat imams 0,31 — 0,52 — 0,28 — 0,49 — 0,29 — 0,46 —
Cynbdar nmMauHa — 0,47 — 0,78 — 0,42 — 0,74 — 0,43 — 0,69
MeTuoHHH 0,17 0,17 0,18 0,18 0,15 0,15 0,16 0,16 0,14 0,14 0,14 0,14
Mpemukc 1 1 1 1 1 1 1 1 1 1 1 1
lTumamenvHas yeHHocme 100 e kombukopma

O6meHHas aHeprus,

kkan/100 r 310,14 310,24 310,03 310,1 315,13 315,26 315,34 315,55 320,01 320,13 320,22 320,41

M 1,298 1,298 1,297 1,297 1,319 1,319 1,319 1,32 1,34 1,34 1,34 1,34
Cblpok npoTenH 23,39 23,44 23,14 23,21 21,59 21,64 21,13 21,2 20,56 20,59 20,36 20,43
Cblipot xup 9,69 9,68 9,28 9,24 9,83 9,82 9,44 9,43 10,68 10,67 10,29 10,28
Cblpas knetuartka 5,52 5,52 5,64 5,64 5,51 5,51 5,62 5,61 5,53 5,52 5,62 5,62
Cblipas 30na 5,29 5,29 5,14 513 4,85 4,85 4,61 4,61 4,74 4,74 4,53 4,53
Kanbumi 1 1 1 1,01 0,9 0,9 0,9 0,9 0,9 0,9 0,9 0,9
®doccop obuui 0,7 0,7 0,7 0,7 0,7 0,7 0,7 0,7 0,7 0,7 0,7 0,7
®Docdop [oCTynHbIN 0,4 0,4 0,4 0,41 0,4 0,4 0,41 0,41 0,41 0,41 0,41 0,41
Hatpun 0,21 0,2 0,2 0,2 0,2 0,2 0,18 0,18 0,2 0,2 0,17 0,17
Xnop 0,3 0,24 0,38 0,28 0,31 0,26 0,36 0,26 0,33 0,27 0,34 0,26
Kanui 0,69 0,69 0,66 0,66 0,68 0,67 0,65 0,65 0,67 0,67 0,64 0,64
Nusux 1,4 1,4 1,4 1,4 1,25 1,25 1,25 1,25 1,17 1,17 1,17 1,17
MeTuoHuH 0,62 0,62 0,61 0,61 0,56 0,56 0,54 0,54 0,52 0,52 0,5 0,5
MeTHOHUH + UUCTHH 0,98 0,98 0,98 0,98 0,9 0,9 0,9 0,9 0,85 0,85 0,85 0,85
TpeotuH 0,87 0,87 0,83 0,83 0,8 0,8 0,76 0,76 0,76 0,76 0,73 0,73
TpuntodaH 0,25 0,25 0,23 0,23 0,22 0,22 0,21 0,21 0,21 0,21 0,2 0,2
ApruHuH 1,49 1,49 1,38 1,38 1,39 1,39 1,28 1,27 1,32 1,32 1,23 1,23

Mpumeyarue. 20 u 40 — 2 u 4 oneimueie epynnel; 1k u 3k — 1u 3 koHmponeHeie 2pynnoi.
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Tabnuua 3. 300TexHHUECKHe NOKa3aTeNnyu onbiTa

KAYECTBO un 3®®EKTUBHOCTb

Ipynna
MNokazarenb
1 KOoHTpObHas 2 onbiTHas 3 KOHTpO/IbHas 4 onbITHas
CoxpaHHocTb, % 100,0 100,0 100,0 100,0
KuBas macca, r, B BO3pacTe
CYTKH 41,0 =0,68 40,5+ 0,67 41,2+ 0,67 41,0+ 0,68
14 pHew 411+ 4,11 427 * 4,57 404 += 6,08 413+ 3,77
21 neHb 1055 £+ 17,50 1091 £ 17,21 1014 = 16,11 1094 £ 22,98
36 nHew (B cpegHem) 2185 2213 2164 2248
NeTYyLIKH 2282 £ 17,70 2315 £ 21,97 2260 *= 19,76 2393 + 19,55
KYPOUKH 2088 * 26,28 2111 % 26,86 2069 + 23,86 2102 + 28,23
CpeLHecyTouHbIM NPUPOCT KMBOW Macchl, I 63,06 63,90 62,44 64,91
Pacxop kopma Ha 1 ronioBy 3a Becb nepuog, onbiTa, r 3559,04 3584,63 3566,82 3663,62
Pacxop kopMa Ha 1 Kr npuMpocTa >KWBOM Macchbl, Kr 1,66 1,65 1,68 1,66

BHUTWUNM Ha ueTbipex rpynnax ubinnat-6poinepos Kpocca
Pocc 308, no 35 ronos B kaxkgo#. [Mt1ua 11 3 KOHTPOJIbHBIX
rpynn nojiyyana nosiHopauuoHHble KoMbrKopMa, oboralueH-
Hbleé MOHOX/IOPruapPaToMm inanHa. bonbluiok gedpuumt nnuau-
Ha 6bl1 KOMNEHCUPOBaH ero MOHOXI0PruapaTHoM hopMoH.
MonoaHaky 2 1 4 onbITHBIX FPYNN CKapMJIMBAIW aHa0r1y-
Hble KOMBUKOPMa, HO C BBOAOM Cy/ibdpaTa IU3UHA B3aMeH
MoHoxnopruapata. Kopmunu 6poiinepos B COOTBETCTBUH
c Bo3pacTHbiMu nepuogamu: 1—14; 15—21 1 22—36 gHen.
B tabnuue 2 npuBeaeHbl COCTaB U MUTATEIBHOCTb OMbITHBIX
KOMBUKOPMOB.

Peaynbratbl uccnenoBaHWi nokasasnu, 4TO COXPaAHHOCTb
NTHUbl Bblna Bo Bcex rpynnax sbicokon — 100%, a 3ame-
Ha IM3UHa B MOHOXJIOPrUApaTHOM popMe Ha cysibchaTHYIo
crnocoBCcTBOBaNA NOBbILEHUIO XKUBOW Maccbl BpoiiepoB BO
BCe BO3pacTHble nepuogbl (tabsn. 3). Tak, B 14 gHel uBas
Macca ubinasaT 2 v 4 onbITHbIX FPYNN NPEBbIAana TaKOBYIO B
KOHTpO/bHbIX rpynnax Ha 2,2 u 3,9%. B 21 v 36 aHei Habnio-
Janacb aHasiorMyHas 3aKOHOMEPHOCTb: BO 2 ONbITHOM rpynne
>kuBasi Macca bbina sbie Ha 3,4 u 1,3%, yem B 1 KOHTPO/IbHOM
rpynne; B 4 onbITHOM rpynne (BBOZ, Cy/ibdpat IM3UHA [0 HOP-
Mbl) — Ha 7,8—3,9% oTHOCHTENIbHO 3 KOHTPOILHOM rpymnbl.
B 36-aHeBHOM BO3pacTe Kak NeTyLKU, TaK U Kypouku 2 v 4
OMbITHbIX FPYMM, NOy4YaBLwne CyibdaTHyo opMy IM3UHA
POCCHIMCKOro NPOM3BOCTBA COMIaCHO PEKOMEHAYEMbIM HOP-
MaMm, NPEBOCXOAW/IU NO 3TOMY NOKa3aTe/to CBOMX aHa/IoroB
u3 1 u 3 koHTponbHbix rpynn Ha 1,4 1 5,9%; 1,11 1,6% ,
cootBeTcTBeHHO. Camasi HU3Kas »KMBas Macca oTMedanach
y 6poiiniepoB 3 KOHTPONLHOM FpynMbl, NOTPEBNABLIMX KOM-
BHKOPM, B KOTOPOM f1leOULMUT IM3UHA KOMMNEHCUPOBaH A0-
baBnieHWeM ero B BUE MOHOXJIOprugpara.

Kak M3BeCcTHO, Ba)KHbIM 300TEXHWUYECKUM MNOKa3arenem
Npw BbipalLMBaH1K BPoNIepOB ABNSETCS KOHBEPCHUS KOPMA.
B Hawwmx uccneposaHuax 6pornepbl ONbITHBIX FPYIN NOAyYam
paccbInNHOW KOMBUKOPM BBOJIIO U OXOTHO ero notpebnanu.
Pacxop kopma Ha 1 Kr npupocTa >KMBOW Macchl B 3TUX rpynnax
(L-nn3unH cynbdpart) 6bin HUke Ha 1,19—0,60% no cpasHeHuio
C KOHTPOJIbHBIMUW Fpynnamu.

Mo cpenHecyTOYHOMY NPHUPOCTY KUBOM MACCbl HaUYYLLIMK
pe3ynbTat oTMeueH y 6poinepos 4 onbITHOM rpynnbl, a TakXKe
2 OMbITHOW FPYNMbl: OH NPEBbICH/1 KOHTPO/IbHbIE 3HAYEHUS HA
3,951 1,3%.

MNepeBapMMOCTb NPOTEUHA, KUpPaA U UCNOJIb30BaHHWe a3oTa
NTHLEN 06enX ONbITHbIX FPYMM, NOAYYaBLLIMX KOPM C 3aMEHOM
MOHOX/Ioprugpara Ha cynbdar SIM3MHa POCCUMCKOro Npous-
BOJICTBA, Obl/IM HECKOJIbKO BblLLIE KOHTPO/ISA: NepeBapUMOCTb
npotenHa — Ha 0,48 %, »xupa — Ha 0,9%; ncnonb3sosarue
asota — Ha 1,85%; LOCTYNHOCTb /IM3UHA U METMOHWHA — Ha
1,301 0,6 %), cooteTcTBEHHO. [0 MCNONB30BAHMIO KaNbLMA U
docchopa CyLLEeCTBEHHbIX U3BMEHEHWH He BbISIBIEHO.

MpKn U3yyeHMU XMMHUUYECKOro CoCTaBa Msica YCTaHOBJIEHO,
uTO 3aMeHa B KOMBUKOpMax MOHOX/IOpruaparta U3uHa Ha
cynbdat M3MHa POCCUHNCKOro NPOM3BOJCTBA CNOCOBCTBO-
Basia NOBbIWEHUIO YPOBHS NPOTEUHA B FPYAHbIX MbllULAX
6porinepos Ha 0,18—1,12%. MNpwu 3ToM conepskaHue cbiporo
>KUpa B OMbITHbBIX rpynnax MMeso TEHLEHUMIO K CHUXKEHUIO,
a 30/1bl — He U3MEHANOCh.

Y60MHbIN BbIXOA U BbIXO FPYAHbIX MbILIL, OTHOCHTE/IbHO
NOTPOLLUEHOW TYLLKW COCTaBUJIM COOTBETCTBEHHO: Y NETYLLKOB
1 koHTponbHoi rpynnbl — 70,16% 1 23,30%, y Kypouek —
69,06 1 23,37%; y netywkos 2 onbiTHOM rpynnsl — 70,28%
1 24,52%, y kypouek — 70,82% w 23,95; y neTywikos 3 KoH-
TponbHoM rpynnbl — 70,27 % 1 23,30%, y kypouek — 69,31%
123,15%;y netywkos 4 onbitHok rpynnbl — 70,7 1% 1 24,76 %,
y kypouek — 70,12% 1 24,08%. Kak Buanm, Bbixo rpyaHbIx
MbiLLL, Y BpOMNEpPOB NOBbICKIICA NPU 3aMeHe MOHOXJ/Iopruapara
Nu3uHa cynbatom Ha 1,22% no netywkam v Ha 0,58 % — no
KypoukaMm. 310 06yCcIOBNEHO BbICOKOM OCTYNHOCTbIO IM3UHA
B CyNbchaTHOM chopme.

MNpakTUyeckui onbIT npuMeHeHUs L-nM3uH cynbchata npous-
sBoacTtea 3A0 «3asopg Mpemukcos Ne 1» Ha nTMLeBOAYECKUX
W CBUHOBOAUYECKHX KOMMJIeKCax TakxXKe NoATBepXKaaeT, uTo
cynbdatHas hoopMa nu3nHa obnapaet 6osee BbICOKUM KOp-
MOBbIM 3(pheKTOM No KO3(ppHLMEHTY NnepeBapuMOCTH, 3h-
(PEKTUBHOCTH KOPM/IeHUs!, BUOOCTYNHOCTH M OTHOCUTEIbHOM
6UONOrMUECKOM LIEHHOCTH, YEM MOHOXIOPIrUAPAaT NIU3KHA.



