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INpob6nemy neduunura nporem-
Ha B KOMOMKOpMaxX OIS NTHILI
CerofHs peuwaloT NyTeM BBOAa
PBIOHOW MYKHM, COM M NPOAYK-
TOB ee nepepaboTku. OAHUM U3
OCHOBHBIX MCTOYHMKOE pacTH-
TeNBHOro 0eNKa ¢ ONTHUMANbHBIM
Ha6opOM aMHHOKMCIIOT CIIYKMT
3epHO NonKuHa. ITo Oonee Aeure-
BOE PacTHTENbHOE ChIpbe, KOTO-
poe MOXXeT CTaThb albTepPHATH-
BOM moporocToamuM 6o6am cou
M pbIGHOI MyKe.

0 OMOJI0rMYecKoi LIeHHOCTH 60-

ObI COM 3aHMMAIOT MEPBOE MECTO

cpeny 3epHO60060BBIX. CosT —
MacjinyHas KyJsrypa. M3 ee 6060B mosy-
YaroT LIPOT, coaepxaiuunii 44—46% cbipo-
ro nporerHa. CoeBbIii HIPOT BKIIOYAIOT
B COCTaB PallMOHOB WJIM NIPUMEHSIIOT KaK
CaMOCTOSITEJIbHbIN KOPM. YPOBEHbB CHIPO-
ro IIpoTerHa B Ip0oOJIEHOM 3epHE JIIOMMHA
noxonut 1o 42%.

B P® Ha 10110 MOJTHOPALIMOHHBIX KOM-
OMKOPMOB [UIs1 ITULLI TTPUXOAUTCH 92%
OT BaJIOBOI'O IIPOM3BOJCTBA KOMOMKOPMOB
(B ctpanax EC — 98%). Ipu aToM 3epHO-
Bble KOMIIOHEHTBI B X COCTaBE 3aHUMAIOT
73%, w3 HUX mieHuna — 10 60%.

Bo MHOrux crpaHax B MoJIHOpaLMOH-
HBIX KOMOMKOpMax cojiepkaHue 3epHO-
BbIX CHU3WIK 10 50% myTeM UX 3aMeHbI
IPYTUMHU OEJIKOBBIMU MPOAYKTAMH U He-
TPAAMLMOHHBIMU BUIaMU KOpMa.

B Haueit crpaHe OTHUM M3 OCHOBHBIX
MCTOYHUKOB PaCTUTEILHOTO OejIKa ¢ XO-
POLUMM aMUHOKHCIOTHBIM COCTaBOM SIB-
JIAIOTCSL 36pHOO000BbBIE KYIbTYphl. OnHa-
KO B HATUBHOM COCTOSIHUM OOJIBLIMHCTBO

3¢6pHOOOOOBBIX XapaKTepU3yeTcsl HU3KOM
KOPMOBOW LIEHHOCTBIO. DTO 00YCIOBJIEHO
TEM, UTO OeJIKK 36PHOOOOOBBIX COMEPKAT
AHTUTIATATEIbHBIE BEILLECTBA, KOTOPbIE
WHTUOUPYIOT aKTUBHOCTb MPOTEOIUTHU-
4eCKUX (PEPMEHTOB — TPUIICMHA U XMMO-
TpPUIICUMHA. B pe3ynbrate nepeBapuMocTb
1 YCBOSIEMOCTD O€JIKOB KOpMa M3 3epHO-
0000BBIX KYJBTYp B OPTaHM3ME MTULLbI
CHUXaeTcsl.

B 3epHe J1onrHa Maso aHTUITUTATENb-
HBIX BELIECTB, HO B TOM WJIM MHOM KO-
JINYECTBE COAEPXKATCSl alKaJIOUIbI, YTO
TaKXKe SABJIACTCSA NMPUUUHOM, CHEpXKUBa-
IOLIEl IPUMEHEHUE 3TOTO ChIpbs. Yye-
Hole B.C. Pomanuiickuii u C.I. Kapraros
YCTAaHOBWJIM, YTO TEILIOBasi 00paboTKa 3ep-
Ha — camblii 3O(MEKTUBHBIN METOI MHAK-
THUBALIMU AaHTUIIMTATEIbHBIX (DAKTOPOB.

JL1st MpOM3BOACTBA COATAHCHPOBAHHBIX
10 CBIPOMY U MEPEBAPUMOMY MPOTEUHY
MMOJTHOPALIMOHHBIX KOMOUKOPMOB 1ieJIe-
co00pa3HO M3rOTaBIMBaTh SHEpProcaxa-
PONPOTEUHOBBIE KOHLEHTPAThI U3 CMECH
3€pHa pa3JIMYHbIX KYJIBTYP, BKIIIOYast 3ep-
HO000O0BbIE, B TOM YKCJIE JIIOMUH U paric.
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JlaHHbIE UCCIIeI0BaHMIA TTOKA3a/IH, YTO
Npy 100aBJIEHUU B COCTaB pallMOHa Ul
OpoiiJIepOB KOHIIEHTpATa, COAEPXKAIIEro
3€PHO JIIOMMHA Y3KOJMUCTHOTO MJIU JIIO-
I1Ha 0eJIoro, MOBBIIIAETCS MOEIAEMOCTD
KOpMa, YJIy4dlllaeTcsl ero yCBOSIEMOCTh B
OpraHusme, a 3HAYWT, YBEJIUYMBAIOTCSH
MPUPOCThI XKUBOK MACChI ITTULLBI.

Yuenvie BHUTUII omnbITHBIM TyTEM
OIpeesIUIIN, YTO HOpMa BBOJIA 3e€pHa JIiO-
MMHa B KOPMOCMECH JUIsl OpOiliepoB He
IoJoKHa ripeBbiiath 10%. B pekomennanu-
AX 10 COAEPKAHUIO CEJTbCKOXO3SIIICTBEH -
HOI1 NTULIBI YKa3aHa 1031POBKa 3epHa JIt0-
n1Ha 6e710ro (MM MOXHO 3aMelaTh phio-
HYIO MYKY U COEBBI IPOT) B MOJIHOPALIU -
OHHBIX KOMOMKOpMax wist nTULbl — 20%.

Uccnenosarenu C. Arslan u E. Seker
OTMEYAIOT: €C/IM J0JIs1 3epHA JIIONKUHA Oe-
Jloro B KomOukopme cocranisieT 30% u
0oJiee, MPOAYKTUBHOCTD MOTOJIOBbSI CHU -
JKaeTcst, a Mpu BBOJIE B KOPMOCMECh MEHEE
15% 3epHa JronuHa 6e10ro pacTeT pacxol
KopMma.

JlaHHbIE IKCTIEPUMEHTOB, ONMYOINKO-
BaHHble V. Laudadio u V. Tufarelli, noka-
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3bIBAIOT, YTO MUKPOHU3MPOBAHHOE 3PHO
JIIOTMIMHA OeJIOro CIYXUT XOpolllei 3ame-
HOI TPaAMLIMOHHBIM UCTOYHUKAM OeJika
B palMoHax st 6poiiaepoB. Ckapminba-
HUE 3epHa JIIoMMHA 0eJIOro B COCTaBe KOM-
OMKOpMa CIOCOOCTBYET YJIYUILIEHUIO Ka-
yecTBa Msica.

MHorue crieuuajaucTbl He PeKOMEH-
JIYIOT BKJIIOUATh B KOPMOCMECH JUISI MITH-
LIkl HeOOpaboTaHHOE Chipbe. Tak, HAy4UHO
000CHOBAaHO M J0Ka3aHO Ha MpakKTUKe,
4T0 3¢h(HEeKTUBHOCTH UCTIOJIB30BAHUSI I'Pa-
HYJIMpOBaHHOTO KoMOMKopma Ha 10—15%
BhIlIE, YeM 3(hHeKTUBHOCTb MPUMEHEHMUS
pacchIMHOro Komoukopma. TexHoaorust
rpaHyJIMPOBaHUSI MO3BOJISIET 00ECIEeYUTh
CTaOWIbHYIO OTHOPOIHOCTh CMECH, YITyU-
LIUTh €€ CAHUTAPHO-TUTUEHWYECKHUE Ma-
paMeTpbl, MOBBICUTh MUTATEIbHYIO LIEH-
HOCTb, MPOJIUTh CPOK XpaHEHHUS, a KPO-
Me TOro, MUHMMU3UPOBATh MOTEPU MPU
TPAHCIOPTUPOBKE U pasjaye.

Heo0xonrmo yuuThiBaTh, YTO MPU yBE-
JIMUEHUU KOJIMYECTBA MEJIKOW (hpakuuu
B IPaHYJINPOBAHHOM KOMOUKOpPME €ro Ka-
4yecTBO yxyaiaercsi. B cootBeTcTBUM € Tpe-
oosaHusiMu FOCT P 51899—2002 nuametp
rpaHys1 B KOMOMKOpMax JJIsl MTULIbI A0J-
’KeH BapbUpaBaTh B IMamna3oHe ot 2,5 (s
UBITLIST) 10 4,7 MM (11711 B3pOCJIBIX OCO-
oeit). Jlupekrop BHUU komMGukopmoBoit
npoMblIlLUieHHOCTU B.A. AdaHackeB peko-
MEHIYeT CKapMJIMBaTh OpoiijiepaM KOMOU-
KOPM, pa3Mep rpaHyJji KOTOPOTo COCTaBIsI-
eT MeHee 4,7 MM. MOJIOTHSIKY MOXHO J1a-
BaTb KPYIIKY.

B 2018 . Bo BHUMU nronuna npose-
U UCCeI0BaHUSI MO MCIOJIb30BAHUIO
rpaHyJIMpPOBAHHBIX KOMOMKOPMOB, CO-
JepKalinx 1epTh JIOMUHa 6e10ro. OmnbIT
npoxoani B OO0 «CHexka-MosoTUHO»
bpsiHckoii o6actu. MHrpeameHTs cme-
LIMBAIN U TTOBEPrajiv rpaHyJIMPOBAHUIO.
JlnameTp OTBEPCTUI B MaTpULE Mpecc-
rpaHyJIITOpa COCTaBIsLI 6 MM.

[Ttuiy oTOMpaIn METOIOM Map-aHa-
soroB 6e3 ydeta nosa. [lorojoBbe pas-

1 4 JKHBOTHOBOZCTBO POCCHM A[PEJIb 2019

JEJTWJIM Ha JIBEe TPYIIbl — KOHTPOJIbHYIO
MU OMNbITHYIO. Bpoiiiepbl KOHTPOJbHOM
TPYINbl MOJyYald KOMOMKOPM C OMTHU-
MaJIbHbIM Pa3MEpOM TpaHys, aHaJoru
KOHTPOJIbHOM — KOMOMKOPM, B KOTOPOM
IMaMEeTP TpaHyJl MpeBbIlal PEKOMEHI0-
BaHHBIN. [TpoAOIKUTEIBHOCTL UCCTIEN0-
BaHuii — 42 qHg. Yepes Henemo mmocsie Ha-
yajia 9KCMEepUMEHTA CTaJI0 3aMETHO, YTO
Opoiiiepbl OMBITHOM TPYIITbI 3HAYUTETHHO
YCTYMAIT CBEPCTHUKAM KOHTPOJIBHOM 110
TaKHUM MapamMeTpaM, Kak MpUpOoCT KMUBOWA
Macchl U ypOBEHb MOTPeOJEHUS KOpMA.

Pe3ynbTrarhl, MOJYyYeHHbIE 110 OKOHYA-
HUM UCCIIEIOBAHMIA, TOATBEPINIIM, UTO CO-
XPaHHOCTb TMOTOJIOBbS, CPEAHECYTOUHbBIE
MPUBECHI U 3aTpaThl KOpMa Ha | KT Tpupo-
CTa XXMBOI MacChl B OTBITHOM IpyrIie ObLIn
HIDKE, 4YeM B KOHTPOJIbHOM. DTO 00YyCI0B-
JIEHO TeM, YTO MOoTpebdieHue KOMOMKOpMa,
B KOTOPOM pa3Mep rpaHy’ MpeBbILLIaI pe-
KOMEHIyeMbli1, OTpULIATEbHO CKa3aJ0Ch
Ha pa3BUTUM XeJyaKa NnTullbl. Tak, Macca
KeJTyZIKa MTULBI OTBITHOM TPYMIbl COCTAB-
Jis1a 55 1, a Macca XeJty/ika aHaJIoroB KOHT-
pPOJILHOI — 65 T

Yyennie A. Olkowski, B. Olkowski,
R. Amarowicz u H. Classen cuuTaioT, 4To
KOMOMKODPM, B COCTaB KOTOPOTO BXOIUT
ChIpoe, 00e3XKMPEeHHOE UM aBTOKJIABU-
pPOBaHHOE 3epHO JIIOMUHA Y3KOJIUCTHO-
ro, Opoiisiepsl MOEIalOT MEHEE OXOTHO,
yeM KOMOMKOPM, cOoAep>Kalluii COeBbli
wpoT. Takue e pe3yabTrarhl ObLIU MOJy-
YeHbl MPU BBOJIE B KOPMOCMECH CHIPOTO,
00€3XXMPEHHOTO WU aBTOKJIaBUPOBAHHO-
ro 3epHa JilonuHa 6esoro.

[pyrue uccienoBatesid OTMEYAIOT, YTO
npu 106aBJIeHUH B KopMocMech 10—20%
SKCTPYAMPOBAHHOTO 3€pPHA JIIOMMHA XKeJl-
TOTO TMOBBILIAIOTCS CPETHECYTOYHBIE MTPU-
POCTbI KMBOI Macchl, YJIy4llIaeTcsl MOTped-
JIeHUE KOpMa 1 ero KOHBepCcHsl. DTU MOKa-
3aTesIM CHUXKAIOTCS TIPU BKITIOYEHUH B pa-
LIMOHBI CHIPOTO UM IKCTPYAMPOBAHHOTO
3epHa JIIOMKHA B OOJIBIIMX KOJIUYECTBAX.

Pe3ynbrarsl 9KCIIEPUMEHTOB 1O HC-
MOJIb30BAHUIO B KOPMJICHUHU TITULIBI 3€P-
Ha JIIONKMHA Y3KOJUCTHOTO U JIIONMHA Oe-
JIOTO OMyOJMKOBaJIa AOKTOP CEJIbCKOXO0-
3siicTtBeHHbIX Hayk E.H. Anapuanosa.
Tak, ipu BKJItoueHuu B parinoH 20% 3ep-
Ha JIIOTMUHA 3a(PUKCUPOBAIU CYLIECTBEH-
HO€ yMEHbIIIEHUE XHUBOI Macchl Opoiiie-
pPOB, a MpU CHUKEHUM HOPMbBI BBOJA /10
10—15% xwuBast Macca yBeJIMUMBaJIach.

JIOKTOp CeJIbCKOXO3SIMCTBEHHBIX HAayK
F0.A. TloHOMapeHKO MUILIET, YTO CKapM-
JIMBaHUeE OpoiijiepaM 3epHa JIIOIUHA B CO-
CTaBe pallMOHOB HE BCET/1a MPUHOCUT XKe-
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JlaeMblil pe3yabrat. Hanpumep, nodasie-
Hue 6% 3epHa JIIOITMHA B KOMOUKOPM 151
LBITUIAT B Bo3pacte 10 aHeit, 8% — B KOM-
OUKOPM JUTST MOJIOIHSIKA B Bo3pacte 11—-24
nHeit u 13% — B KOMOMKOPM TSI TITULIBI
B Bo3pacTe 25—35 nHeli okazanoch Hedd-
(EeKTUBHBIM.

B HayuyHO#1 TUTEpaType eCTh JaHHbIE,
CBHMIETENILCTBYIOIIME O TOM, UTO 3a CUET
oboralieHus] KOMOMKOPMOB JIOIIMHO-
BOI MYKOM [10JIsI HACBILEHHBIX XXKUPHbIX
KHUCJIOT B TPYAHOM BHYTPUMBILIEYHOM
JKUpe CHUXKAeTCs, a 10151 TOJIMHEHACHI -
IIEHHBIX XXUPHBIX KUCJIOT, B YAaCTHOCTH
O.-JIMHOJIEHOBOM KWCIOThI, MOBbILIAECT-
csa. braronapst aTomy yiydiiaercsl Kaye-
CTBO Msica.

CeroaHst B Poccuu Ha HEKOTOPBIX 3a-
BOJaxX MPOU3BOISIT KOMOMKOpPMa Ha OC-
HOBE 3epHa JIIoMKMHaA 0enoro. YueHble
BHUWTMUII ormeyaloT, 4TO B KOMOMKOP-
Max JUISl MTULIBI 3epHO JIIOMIMHA 0esoro
CJIY>KUT TOCTOMHOWM 3aMEHO 10pOrocTo-
SILeMy COeBOMY IIPOTY. B xone skcnepu-
MEHTOB YCTAHOBWJIU, YTO MPU CKapMJIMBa-
HUU KOPMOCMECH C 3€PHOM JIIONIMHA Oe-
JIOrO TIEPEeBapMMOCTb U UCMOJIb30BaHKE
MUTATEJbHBIX BELIECTB KOPMa B OPraHU3-
Me OpoitiepoB nosbilaTcs. BoiBos cie-
JlaJId HA OCHOBAHUM JAHHBIX 10 IPUPOCTY
SKUBOIM Macchl. DTOT MoKasaresib Bapbu-
posasn B npenenax 56,1—57,4 r Ha roso-
BY B CYTKH.

B OO0 «bensinka» benropoackoii
00J1aCTU MPOBOAMUIN HCCIEI0OBAHUS O
CKapMJIMBaHUIO KypaM-HECyllIKaM 3KC-
TPYAMPOBAHHOTO 3€pHa JIIOMUHA BMe-
cto coeBoro 1ipora (10 30%). Pesynbra-
Thl 9KCIEPUMEHTA NOATBEPAWIN LIEJIECO-
00pa3HOCTb TaKOM 3aMEHBI.

Yuyenbie PTAY — MCXA um. K.A. Tu-
MUpSI3€Ba B pallMOHBI ISl TEpernesioB
BKJIIOUAJIM 3€PHO JIIOMMHA 0esioro, 4to
CIOCOOCTBOBAJIO YBEIUYEHUIO XHUBOI
Macchl NTulbl Ha 7,2—7,5% wn yaydiie-
HUIO KOHBEpCHHU KopMa Ha 5,5%. PacueTs!
MoKa3aJiy, 4To MO SHEPreTUUECKOoi NuTa-
teabHOCTH 10% Henpob1eHOTO 3epHa JIo-
MMHA 3KBUBaJIEHTHO 7% apobieHoro. O6-
pyLLIMBaHWE 3epHa JIOMMHA ¢ 00pa30BaHU-
€M YaCTHII 3aJIaHHOTO pa3Mepa Mo3BOJIsIeT
T10JTy4aTh BICOKOOEIKOBbIN KOPM, COAEP-
KLU MHOTO CBIPOTO TTPOTEMHA (OKOJIO
42%) 1 MaJio ChIpOi KJIETYATKHU.

MoXHO cesaTh BbIBO, YTO BKJIIOYE-
HME B COCTaB KOMOMKOpMa 3epHa JIIOIMHA
1 TIPOIYKTOB €ro nepepaboTKu MOJIOXHU-
TEJIbHO CKa3bIBACTCS HAa MPOAYKTUBHOCTH
OpOIJIEPOB U Kyp-HECYIIIEK. [ %P |
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