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Pesyabrarbl uenbiTanuii HoBoii KJ/I Buokopm 1,2,3,4,5, ¢ nenbio
onpeaeneHus Haubo1ee 3P (PeKTHBHOIO BAPHAHTA C LEJIbI0O NMOBbILIEHHS
NpPHBECOB.

Wcnbitanus nposeniensl Ha nThiedabpuke Yrumckas, Ha Gpoitiepax kpocca
ISA ¢ 16.12.2012 no 27.01.2013 r.

ObocHoBaHKe UCCIIeI0BAHUII:

Jnst norpebuTeneit nanbosiee BocTpeOGOBAHHBIMU SBISIOTCS MOJHOLEHHbIE T10
OMOJIOrMYECKMM KayecTBaM [POJYKTbl JKMBOTHOBOACTBA. Jlis uX mnomyvenwus
HeoOX0MMO 00ecCreyuTh MOJHOLUEHHOE MHUTAHWE IS JKUBOTHBIX M MTHIbI, U
npexje Bcero mo Oenky. KavectBo OenkoB KopMma HANpsiIMylO 3aBUCHT OT €ro
aMHUHOKHCJIOTHOrO cocTtaBa. B oOpa3oBaHuu TkaHeW opraHu3Ma KHBOTHOI'O
y4acTBYHOT He MeHee 22 aMUHOKHMCIOT. He3zameHHMble aMHHOKHCIIOTBI — 3TO
aMMHOKHUCIIOTBI, KOTOPBIE JKHBOTHOE HE MOXKET CUHTE3UPOBATh CAMOCTOATEILHO H
KOTOPbIC B CBSA3M C 3TUM JIOJDKHBI [TOCTYNATh B HEOOXOAMMOM KOJIMYECTBE BMECTE
¢ kopmamu. CuHTe3 Oejika NPOMCXOAMUT COrJIACHO FeHeTHYECKOMY KOy M 3aBHCHUT
0T 00eCle4yeHHOCTH OpraHuM3Ma JKHBOTHOIO HEOOXOJMMBIM  KOJMYECTBOM
OTJIeJIbHBIX aMHWHOKHMCIIOT. EciiM HejocTaToK 3aMEeHMMBIX aMHHOKHUCIOT MOYKET
ObITh yCTpaHEeH 3a CUET MPOLIECCOB CHHTE3a MM TPaHCAMHHMPOBaHHs (NepeHoca
aMMHOIPYII), TO Ae(HIHMT HE3aMEHUMbIX AMUHOKUCIIOT NMPUBEAET K HAPYLICHUIO
cuHTe3a Oeska. Ta aMMHOKMCIIOTA, KOTOpasi B 3TOM Cliy4ae MepBOi OCTAHOBMT
cuHTe3 OeliKa, HOCUT Ha3BaHWE MepBO JIMMUTHPYIOLICH aMHHOKUCIIOTHI pallMoHa,
Jodasienue e€, Jaxe B MUHUMA/IbHOW KOHLEHTPALMKW BOCCTAHAB/IMBAET CHHTE3
Oelka.

Jlns obecrnieueHHs MOJHOIEGHHOCTH KOPMOBBIX PAIlMOHOB, MHKPOOMOJIOrH M
BeTEpUHApHbIE Bpayu pa3paboTai¥ MPUHLUMUIHAILHO HOBYIO KOPMOBYIO J100aBKY
«brokopm», KOTOpas COAEpKUT yrieBojbl (OTpyOH MINEHHYHBIE), XKHUPHI (IIPOT
MOJCOJMHEYHBIA) M TOJIHOLEHHBIA Oenok aBroiM3a OHOMAcChl JIPOKIKEN,
CoJIepyKallliii BCE HE3aMEHWMblE AMMHOKHMCIIOTHI, HYKJIEOTH/IbI M BHTAMHHbI B
ONTUMAlIbHO-COAIAaHCUPOBAHHOM COCTOSIHUH.

KopmoBas j06aBka «bHOKOpPM» CONEpPKHUT BCE OCHOBHBIE JIMMHTHPYIOLIHME
KOMITOHEHTBbI MUTAaHUS ¥ NPOOMOTHYECKHE MUKPOOPraHU3Mbl, MOTOMY CrocoOHa
obecrneunTh HOpMalM3alMI0O OOMeHa BelleCTB, HOPMAlM30BaTh MUKPOOHOLEHO3
KMLICYHHUKA, BOCCTAHOBUTH MMMYHUTET M TIOBBICUTH KOHBEPCHIO KOpMa B
’KMBOTHOBO/IYECKONH WHYCTPHUH.

Lleab ucnbiTaHUH:

Onpejennts ontumanbhbil Bapuant KJ[ Buokopm u3 5 TH BO3MOKHBIX
Bapualii, 4ToObl YBEIMUUTH IPUBECH OPONIEpOB B CpaBHEHHH ¢ KOHTposieM , KJ|

Berocnopun-aktus u KJI buorymurerns.
Tabnuua nuratensaoctu KJ{ buokopm
|

BAPUAHT KJ| BMIOKOPM | CII 09

! 16.79 12.45
2 12.83, 11.97
3 29.15 13.11

4 1458 12.22



5 22.62 12.85

Berocnopun-aktuB -  nedeGHO-mpodunaktuueckas KJ[ Ha  ocHoBe
aKTHBUPOBAHHOIO yris U 2x mwrammoB B.Subtilis 11B u 12B.

buorymutens  npobuotuueckas pocroctumysiupyiomas KJ[ Ha ocHoBe
AKTUBMPOBAHHOTO yriisi U 2X wrammoB B.Subtilis 11B n 12B u ['ymarta narpus.

Konrpons: OcHoBHOH pannoH

MarepHalibl H MeTO/IbI HCC/IeIOBAHH M.

bpoiinepsl BhlpamuBatorcs B ycnoBusx nruiedadbpuky YOUMCKAS B
ITTUYHUKE Ne6 BMECTUMOCTDBIO 34 TBIC I'OJIOB B 3x sipycHbIX GaTapesix
TexHo 3acenienyne NTHYHUKA CYTOYHBIMU LBITISTAMH U (OPMHUPOBAHKE OMBITHBIX
rpyni nposoauiocs 16 nexabps 2013 r.,

y6oit nosonbiTHOM nTHILI cocTosics 27 suBaps 2014 r. Cpok BeIpalyBaHus
coctaBuil 42 nHs.

B 10 aneBHOM BO3pacTe MTHIl BaKLMHUPOBAIM U PACIpE/IENIUIIA 110 KJIeTKaM
no 10 rosoB B Kax/10#, Ha HWXKHEM spyce B IIKPOKOM IMpoxoje. Bce nTuIsl
MoA0Mpanuch Mo TPHHIHUITY aHAJIOrOB, MPUMEPHO OJMHAKOBOIO BECa, MOITOMY
CpaBHEHHE BEJIETCS CTPOro MeK/Jy HccleflyeMbiMU rpynnaMud. KonTtponbHas
rpyIna, TaK )K€ HaXOJUTCs B OJIMHAKOBBIX YCIIOBHSIX C ONBITHBIMH.

Kaxnuiii  npeutoxkenusiii  Bapuant KJI cmemmBaiics ¢ koMOGHKOpMOM
npe/iHasHavYeHHbIM JUIs ONPEJIESIEHHOr0 BO3pacTa rpynil BpyuHYIO, pacchinalics B
0003Ha4YeHHbIE MAKETbI, KOTOPbIE CTABUJIU HAIPOTHB WCCJIEAYEMBIX TPyl IITHIL,
KOPM [ITHIlaM pa3jlaBajii ITUYHULLLI BDYYHYIO CTPOI0 W3 0003HAYEHHbIX [1aKETOB,

Kaxbie7 jHe#dl BBIMOIHAIOCH KOHTpOJbHOE B3BewmuBanue. C  yueTom
BO3pacTa M U3MEHEHMs COCTaBa OCHOBHOro kopma cMernuBanu ¢ HuM KJ[ Bruokopm

cm. ®OTO.

Pacxon
- MEWKOB — 32 1T
- (haHepku — § 1wt
['pynmer Ne 1- buokopm Ne 1 — 2145 rpamm
Ne2  bBuokopm Ne 2 - 2145 rpamm
Ne3  buokopm No 3 - 2145 rpamm
Ne 4 Buoxopm Ne 4 - 2145 rpamm
Ne'5 buokopm Ne 5 - 2145 rpamm
Ne 6 kontposns 6e3 K/I Ha ocHoBHOM pannone
Ne 7 Berocniopun-aktuB — 214,5 rpamm
Ne 8 buorymurens 214,5 rpamm

I'pynner no 50 ronos xaxzaas. Pacuer K/ «buokopm» Bejercs 1o Bo3pacram,
TaK KaK ¢ y4eTOM BO3pacTa MeHsieTcsi coctaB KoMOukopma. J[o3a BBe/ieHUs B KOpM
-1 kr «buokopmay» Ha 100 kr Kopma.
cXema KOpMJIeHUs!

Ne n/n Bospacr Pacxoxa kopma, Kr Pacxon KJ| va 100 kr kopma. r
| 0-5 8 80
2 6-17 32,5 325
3 18-28 60 600
4 28-41 114 1140



PesyabTaT HeesienoBanuii rp Nel

Bozpact/aneii Cpennsist )xuBast Macca B Ip
(akr HOpMa (axr
0 39 44 98%
7 162 156
14 410 401
21 782 766
28 1383 - 1230
35 1829 1759
42 2381 2313
% K KOHTPOIIO +2.0%
3000
2000

CoxpaHHOCTh

HOpMa
96.14

MHOPM@  JlymamuKka pocTa NTHIL:

’ 0 7 14 21 28 35 42
PesyabTat neenegoBanuii rp Ne2
Bospact/1neii Cpeansist )uBast Macca B Ip
daxt HOpMa (akr
0 39 44 98%
7 159 156
14 412 401
21 836 766
28 1408 1230
35 1829 1759
42 2387 2313
% K KOHTPOITIO +2,0%

Junamuka pocra: rpapuk

3000

2000
B HopMa

1000 . B chakT
7

14 21 28 35 42

1000 . l W hakT
warpamma
e ABArg

Coxpannocth

HOpMa
96.14



PesyabraTt nccaenoBanuii rp Ne3

Bospaci/anei Cpennsisi )KuBas macca B rp CoxpaHHOCTh
taxr HOpMa daxr HOpMa
0 39 44 100% 96.14
7 165 156 +2,0%
14 490 401
2] 880 766
28 1439 1230
35 1924 1759
) 2498 2313
% K KOHTPOITIO +7,0%

Jlnnamuka pocra: rpaduk

3000
2000
B Hopma
1000 . W chakT
R
0 g 14 21 28 35 42

Pesyabrat necnenoBanuii rp Ned

Bo3pact/auei Cpensist JKuBast Macca B rp CoxpaHHOCTb
baxr HOpMa taxt HOpMa
0 39 44 98% 96.14
7 1 60 156
14 430 401
21 873 766
28 398 1230
35 1792 1759
42 2365 2313
% K KOHTPOIIO +1.0 %

2500 Jlunamuka pocra: rpadux

2000

1500
2
1000 HEPMD
500 - et
e, _— -
0 7 14 21 28 35 42

)



Bospact/aneii

% K KOHTPOJIIO

PesyabTaTt HecsienoBanu
Cpenuss xuBas Macca B Ip

thakT HOpMa
39 44
149 156
419 401
809 766
1376 - 1230
1926 1759
2490 2313

+6.0 %

irp NeS

CoxpaHHocTs

thaxr HOpMa
100% 96.14
+2%

3000
2000
I H Hopma
1000 W chakT
Y
0 7 14 21 28 35 42
6 I'PYIIIIA 50 rojioB KOHTPO.Ib
No n/n Bospacr Pacxos kopma, Kr Pacxon KJ1 na 100 kr xopma, r

| 0-5 8 -
2 6-17 32,5 -
3 18-28 60 -
-+ 28-41 114 -

Bospact/nineit

14
21
28
35

42

Pesynberat uccnenoBanuii rp Ne6

Cpennss xuBasi macca B Ip

(akr HOpMa
39 A
152 156
389 401
840 766
1406 1230
1890 1759
2331 2313

CoxpaHHoCTb, %
(akr HOpMa

98% 96.14




Junamuka pocrta: rpaduk

2500
2000
o . ll o
0 mm -
0 7 14 21 28 35 42
7 'PYIIIIA 50 rosioB K/I Buorymurenn
(J1o3a BBestenusi KJ1 - 1 krna I T kopma)
No n/nn Bo3zpacr Pacxo/1 kopma, Kr Pacxon KJI na 1000kr kopma, r
1 0-5 8 8
2 6-17 32,5 325
3 18-28 60 60
4 28-41 114 114
PesyabTaT HcenegoBanuii rp Ne7
Bospact/aueii Cpenuss kuBas Macca B rp CoxpaHHOCTb, %
(hakr HOpMa (haxt HOpMa
0 39 44 100 96.14
7 156 156 e
14 440 _ 401
21 822 766
28 1405 1230
35 1883 1759
42 2455 2313
% K KOHTPO.IIO +5,0%

3000
2000
1000

Jlunamuka pocra: rpadux

W HopMma

B hakT



BbIPA/KCHHBIX IPHOAaBOK MaACChl OpPOMIIEPOB B CpaBHCHUU C
KOHTPOJIEM

Kak ciejyer w3 monyvyeHHbIX JaHHBIX, ucnolb3oBanue KJI «buokopmy,
COMepXKallMX TOJHOLIEHHBIH NPOTEHWH, B KojuvecTBe He MeHee 22 % jaror
npudaBKy Beca OpoiiepoB He HHKe 6 % B cpaBHeHUU ¢ KoHTposieM. [loBbiienue
COJIep)KaHUe MMOJIHOLUEHHOro rnpotedHa 10 29 %, yBenuuuMBaioT npudaBKy Beca
opoiinepos 10 7%.

[TonHopanMoHHbIE KOpMa, HCIIOJB3yeMble sl KOpMIIeHHS OpoiiiepoB c
Yy4ETOM BO3PaCTHBIX NOTPEOHOCTEH, HEe Jal0T BO3MOXKHOCTH PaCKpBITHCS
reHeTHYECKOMY MnoTeHIMany kpocca ISA u obecrneunTh MakCHMMallbHYIO Maccy
Teja Ha 42 JIeHb BbIpalllMBaHUS, HE 3@ CUET HEeJI0CTaTKa MUTATEbHBIX BEIIECTB B
palroHe, a MCKIOYUTEILHO 332 CYRT HU3KOH OMOJOCTYNHOCTH ITUX BEIIECTB B
CBSI3M C HCXBATKOH HE3aMEHMMBIX JJIEMEHTOB MUTAHUS (B TO YHMCIIe HE3aMEHUMbIX
AMUHOKHCIIOT).

Takum obpaszom, KJ| «buokopm», conepiaiiasi mojiHOLUEHHbIA MPOTEHH B
Kosimyecrse He menee 22 % (BapuanT Ne3 u NeS), ngeiicTBUTENBHO SBIIsSETCS
JIOCTYNHBIM MCTOYHUKOM HJICAJbHOIO TMPOTEWHA JUIsl MOBBIIIEHUS MPUBECOB Y
OpoiiepoB npu npumeHeHuu B j1o3e | kr Ha 100 kr kopma.

ri1. BeT. Bpay nrunedpabpuxu Ydumckas baimpos A.A. ‘/%: /8
ri1. BeT. Bpad OOO HBIT bamMukom ®@ucenko HB. P -

BeT. Bpay. koncysbranT OO0 HBIT bammukom FOpresa E. B.



[Ipunoxenne doto.







