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BJINAHUE COPBEHTA MUKOTOKCUHOB BUOTOKC
HA NMPOAYKTUBHOCTb BPOWJIEPOB

Mavik XuHpuKc, rnaBHbiii OMOXUMUK Y XMUMUK-TEXHOJI0I

Komnanunsi Biochem GmbH, lepmarus

AHHOTauMA: ABTOP ONUCHLIBAET CUTYaLMIO C MUKOTOKCUHaMU B KOPMax AJisl CeJIbCKOXO3SIMCTBEHHbIX XUBOTHbIX U MTU-
Ubl 1 peasaraeT UcroJsib30BaTk B KA4€CTBE 3(pdekTnBHOro copbeHta bmnoTokc.

Summary:

offers using of such effective sorbent as BioTox.

The author describes the situation with micotoxins in feeds for commercial livestock and poultry and

KnioueBble cnoBa: nt1LeBoACTBO, KOPMa, MUKOTOKCYIHbI, COPOEHT MUKOTOKCUHOB BuoTOKC.
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BBepenue

[1neceHb BBIPAGATHIBACT MUKOTOK-
CHHBI, KOTOPBIE MOT'YT ObITh IIPUYUHON
MUKOTOKCHKO3a MJIU IOABEPTHYTh JKH-
BOTHOE, IOTPEOJIAIOMEE 3APAKCHHDII
MHUKOTOKCHUHAMH KOPM, IEPBUYHON
TOKCHYECKOI pEeaKUUH, T.€. OTpaBie-
HUIO TPOAYKIMEN KU3HEAEATENbHO-
CTH IUIECHEBBIX I'PUOOB. MeXIyHapoI-
Has opranusanug OOH 1o cenbckoMy
XO3ANUCTBY U IPOJOBONBCTBUIO (Food
and Agriculture Organization, FAO)
CYMUTAET, YTO 25% MUPOBBIX 3€PHO-
BBIX KOPMOB 3apPaKCHBI I'PUOAMU U
IJIECEHBIO (2 3HAYUT, U MUKOTOKCHHA-
Mu). O630pBI OKA3BIBAIOT JOCTATOY-
HO BBICOKHE KOHLICHTPALIUA MUKOTOK-
CHUHOB, YTOOBI IPEAIIONI0KUTD, YTO OHU
IPEACTABIIAIOT IIOCTOAHHBIN UHTEPEC
(Venenex, 1989; Paccen, 1991; Jlsiicu,
1991, Yutnoy, 1998).

[IneceHb IPUCYTCTBYET B OKPYXKa-
IOWIEH CPEiE, 1 MUKOTOKCUHDI OOPA3YIOT-
4 B 3CPHOBBIX €l HA MOJAX BO BPEMA
YOOPKH YPOXkas, XPAHEHUS 3€PHA, TIPO-
U3BOJCTBA KOPMOB. CIIOPBI IJIECEHU Ha-
XOJATCA B TAKUX CYOCTAHIMAX, KAK [104BA
1 PACTUTENBHBIE OCTATKH, BCETIA IOTO-
BBIE 3aPA3UTD MOJIOAIE IOCEBBI Ha 110~
JX. POCT IU1ecenu 1 mpogynupoBaHue
MUKOTOKCUHOB OOBIYHO CBA3BIBAIOT C
9KCTPEMAJIbHBIMU TIOTO/JHBIMU YCIIOBUA-
MH, BEAYIIUMU K CTPECCOBBIM YCJIOBH-
AM JJIA1 TIOCEBOB WJIN YBENYEHHIO BIAXK-
HOCTHU KOPMOB, C HEYJAYHOH IIPAKTUKON
XPaHEHUA, HU3KUM Ka4ECTBOM KOPMOB
U UX HEmpueMJIeMOu KOHAnIuen. Tak
KaK 3ap2XKECHUE TUIECEHBIO YaCTO HAUU-
HACETCS YKE HA NOJAX, B 36PHOBBIX MOX-
HO OGHAPYAKUTb MUKOTOKCUHBI HA JIIO-

60M 3Tare nepepadboTKu. B To Bpems Kak
OOIIETIPUHATHIE BUJIBI [JIECHEBBIX TPH-
60 Aspergillus, Fusarium u Penicillium
SBTIAIOTCS. OCHOBHBIMU HCTOYHUKAMU
MHUKOTOKCHHOB, CYIIECTBYET 1 IIMPOKUH
JMAIA30H JIPYTUX BUJIOB IJIECEHH, TIPO-
JYLUPYIONUX MUKOTOKCHHBIL, HE MEHEE
BPEJIHBIE JIJI51 )KUBOTHOTO (mao. 1).

Haubonee 3HAYNTETBHBIMU MHUKO-
TOKCUHAMH ABJISIOTCS aIaTOKCHH, 3¢4-
paneHoH, T-2 TOKCUH, (DYMOHU3UH U
OXPAaTOKCHH. HekoTopble pyrue MUKo-
TOKCHHBI, TAKHE KaK CTEPUTMATOIUCTHH
U [IUTPUHUH TAKKE TOKCUYHBI 1 HHOITIA
0OHAPYKUBAIOTCA B ONPE/IETICHHBIX KOP-
Max. CyIeCTBYIOT COTHH PA3IUYHBIX
MHUKOTOKCHHOB, KOTOPBIE Pa3IUYAI0TCA
IO UX XUMUYECKOMY CTPOEHHUIO U BIIUS-
HUIO HA KMBOTHBIX. DTO XUMHYECKOE
PA3HO0OPA3HUE TAKKE UTPAET CBOIO POJIb,
BriosHe BEPOSITHO, UTO 3aIIECHEBEIIbIE,
3apAKEHHBIE MUKOTOKCHHAME KOpMa
COZIEPKAT B CeO€ GOIMbIIIE, YEM OFIUH MU-
KOTOKCHH, U [TO3TOMY JKUBOTHbIE OY/IyT
TIOABEPraThCs 3aPAKEHUIO LIE/BIM CIIEK-
TPOM MHUKOTOKCMHOB. MUKOTOKCHHBI
CHIDKAIOT TIPOAYKTHBHOCTb, YXYAIIAIOT
3/I0POBBE JKFBOTHOTO B PE3Y/BTATE TOK-
CHYECKOTO BO3/IENCTBHA, KOTOPOE 3aTPa-
THBAET [OUTH BCE OUONOTUUECKHE TIPO-
1IECCHI OPTaHU3MA. BIUSAHYE 3aBUCHT OT:

— crenupuKd MUKOTOKCHHA;

— UX KOJIMYECTBA;

— HPOIOIKUTETBHOCTH

CTBUS
— COCTOAHUA 3I0POBbA U (PU3UONIO-
THYECKOTO COCTOAHMUS KUBOTHOI'O;

— YPOBHS CTpECca.

MHUKOTOKCHHBI OBIBAIOT TEMATOTOK-
CUYHBIMY, IEMOTOKCUYHBIMH, HEPPO-

BO3/ICH-

TOKCUUHBIMM, UIMMYHOTOKCUYHBIMH,
HEHPOTOKCUYHBIMHU, MYTAI€HHBIMH,
T€HOTOKCUYHBIMH, PEIPOAYKTHBHO-
TOKCUYHBIMHU, TEPATOICHHBIMU U OH-
KOT€HHBIMU. KpoMme Toro, 3apaxeHue
PA3HBIMI MMUKOTOKCHHAMM 9ACTO BBI3bI-
BACT 3(PEKT CUHEPINH, YEM YCUTUBACT
OIACHOCTb OTAC/IBHBIX MUKOTOKCUHOB.

CymiecTByeT pAj MEPOUPUATUI C
MOMEHTA CO0pa YPOKAS 10 3aKIA/KH
€r'0 Ha XPAHEHHE, KOTOPBII MOKHO HC-
MIOJIb30BATh, YTOOBI U30EKATH WU T10
BO3MOXHOCTH CHHU3UTD CTENEHDb BO3-
MOXKHOI'O BPEAHOIO BIMAHUA MUKO-
TOKCHHOB HA CEJIbCKOXO3ANCTBCHHBIX
KUBOTHBHIX (Januk, 2000).

Meps! Ipu YOOpKe 3epHa

*  YCTOMYMBbIE COPTA PACTECHUI

*  CobimojieHne ceBO0O0POTA

e JIUKBUJAIUA DPACTUTEIbHBIX
OCTATKOB HA [IOYBE

o [lepenaxuBaHue 3eMIn

e MCnonap30BaHNE COOTBETCTBY-
IOIX NECTULN/IOB/UHCEKTULINIOB

e JIMKBUJATIA NOBPEKICHHBIX 3€PEH

Meps! IpH XpaHEHUH 3€pHA

e HusKas BIQKHOCTb B 3€6PHOXPA-
HUIMIIE

e Xopomuas BEHTUIALMA

e VCronb3oBaHUE — MHTHOUTOPOB
IJIECCHU U JIPYTUX Pa3pelicH-
HBIX 3AIUTHBIX CPEICTBA MPO-
TUB IUIECHEBBIX TPHOOB

[Ipouenypa o6e33apaxkuBanHus pe-
KOMEH/IYETCA TOT/A, KOI/ld MUKOTOK-
CHHBI OOHAPYKEHBI B IPOLIECCE XPaHe-
HUS 36PHA.

AUHVKdAI 0D H AHHAIWAON
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Tabnuya 1

HaTO(l)I/ISI’IOJIOI‘I’I‘ICCKOC BJIHNAHUC PA3THIHBIX MUKOTOKCHHOB

IIpomymeHThI
MHKOTOKCHHOB

Aspergillus flavus

IaTodusnororngeckoe
BJIHAHHE

OHKOI'€HHOE, IIATOTOKCUYHOE,

Bugsl mpeapacioo-
JKEHHBIX KOPMOB

Apaxuc, ceMeHa XJIONKa

TEMaTOTOKCUYHOE
Aspergillus parasiticus
(TprOOK XPaHUIUIIA)'
OXpaToKCcuH A Aspergillus alutaceus Wurnbupyer cunres 6emnka, Kykypysa, poxb,
YCUJIMBAET IIPOLIECC OKUCIEHNSA MIIEHNLA, TPUTUKAIE,
Penicillium verrucosum KUPOB, UMMYHOMOAYJIALIUOHHOE,  AYMEHb
(TpUOOK XPAHWIAIIA) MOPAKACT IIOUKH U IICYCHb,
9aCTO BCTPEUYAETCS COBMECTHO
32PAXKEHHBIM C IIMTPUHUHOM
HuTprHuH Penicillium citrinum HE(POTOKCUYHOE 371aKOBbIE
Penicillium verrucosum
(TpHOOK XPAHUINIIA)
Crepurmaronuctul — Aspergillus versicolor OHKOreHHO€, MyTaT€HHOE JIpobieHOE 3€pHO,
U TEPATOI€HHOE 3EJIEHBIN KO(E
Aspergillus nidulans
(TpHOOK XPAHW/INII)
3€eapaneHoH Fusarium species W4YMHA 3CTPOTEHHOro BAuAHUA  KyKypysa, mmeHuna
(IO7IEBOI TPUOOK) ( €CILIOANE, BBIKU/IBIIIIN)
T-2 Tokcun Fusarium graminearum Hrubupyer cuHTe3 O€JIKa, OBec, AUMEHD, KYKYpY-
UMMYHOMOZY/IAIIMOHHOE, 3a, TIIIEHUIA
Fusarium culmorum CHUJKAET TTOEIAEMOCTD KOPMA,
(To1eBOY I'PUOOK) [[UTOTOKCHUYHOE, IEPMATOKCHYHOE,
TEMATOTOKCUYHOE
DymoHu3MH Bl Fusarium verticilloides Pazpymaer merabonusm cpuHro-  Kykypysa

Fusarium proliferatum
(TOMIEBOM IPUOOK)

JIMIKAJIOB, B OCHOBHOM B IICYCHU

U JIETKUX (OTEK JIETKUX Y CBUHEN
Y I'OJIOBHOI'O MO3I'd (JIEMKO3HLE(a-
JIOMAJIALIAA Y JIOMIAJIEN)

Hpumeuanue: ' — 60 6DeMa XPareHA 3ePHA YPOEeH, 6AANCHOCIU He 00NNCeH Npesbiuams 14%

Hcnonp3oBanue KOPMOBBIX 100a-
BOK C 4/ICOPOUPYIONMU MUKOTOKCHHBI
CBOHCTBAMH OCOOEHHO NEPCIEKTHBHBI
B OTHOLIEHUY 32TPAT U IPAKTUYHOCTH
UX IIPUMEHEHUSA C LEJIBIO A€ TOKCUKALIIH
(Manuk, 2000). MUKOTOKCHHBI, 471COP-
OGUpYEMBIE ATEHTAMH, UMEIOT OOJBIION
MOJICKY/LIPHBIE BEC, YTO TIO3BOJIACT CBfl-
3bIBATH UX B 31PAKEHHBIX KOPMAX U HE
TI03BOJIAET UM BCACBIBATLCS B KEIY/I04-
HO-KHIIEYHOM TPAKTE KMBOTHOTO. [10-
9TOMY TOKCHHBI, 4iICOPOUPYEMBIE ATeH-
TAMH, COBOKYIIHO IIPOXOJAT TPAH3UTOM
U BBIBOLATCA €CTECTBEHHBIM ITYTEM. DTO
MUHUMU3HUPYET BO3AEHCTBUE MUKOTOK-
CHHOB Ha OPraHU3M JKMUBOTHOLO.

Beepoccuiicknit HaydHO-UCCIENO-
BATEJIbCKUI U TEXHOJNOIMYECKUN MH-
cruryr nrunesoactsa (FHY BHUTHUIL
Poccenpxo3akageMun) Iposes mose-
BBIC HCIIBITAHNUS, YTOOBI OLICHUTh CBOMH-
CTBa COpPOEHTA MUKOTOKCUMHOB broToke
HEMEL[KOT'O NPOMU3BOAUTENA Bruoxem
I'M6X (Biochem GmbH, Tepmanus). bro-
Toxc npeacTasiaeT cO60H CMeCh U3 CU-

JIMKATA KAJIbLIUA, ATIOMOCHIMKATA HAT-
Py, KDEMHHUCBOI KUCIOTHI U SKCTPAKTA
APOACKEH, YMEHBIIAECT HEONATOPUAT-
HOE BO3JIEHCTBUE MUKOTOKCUHOB HA Op-
raHu3M KMBOTHBHIX. B uccienoBaHun
ObLIN U3YYEHBI BIUAHUE MUKOTOKCHHOB
HAa MACHYIO TIPOJYKTUBHOCTD Gpoiine-
POB 1 9KOHOMHUYECKAA 3(D(PEKTUBHOCTD
IPUMEHEHUS JAHHOIO LIPENapaTa.

MarepHaisl H METOIBI
B ombrre 6110 32/1€1CTBOBAHO 30 THIC.
UBILIAT-6poitnepos kpocca ROSS 308.
LbIIAT pa3aenId Ha TPY IPYIIILL, IPU-
6113UTENBHO 110 10 THIC. TONOB B KAAKIO:
— KOHTpO/bHAA rpyra — 10 317 ror;
— ombtHag rpynma 1 — 10 020 romn,
— ombrTHAsA TpyTma 2 — 9 986 TOMOB.
B xopma OpoiIepoOB ONBITHBIX
I'DYIII BBEJIA PA3HOE KOJIMYECTBO COP-
6eHTa MUKOTOKCUHOB BUOTOKC:
— OmbITHAA rpymmna 1 — 1 Kr/T Kop-
Ma (= 0,1%)
— OIBITHAS TPyMIIA 2 — 2 KI'/T KOp-
Ma (= 0,2%).

[lepes HAYaJIOM OIBITA I[BIILJIA-
T4 NPONLIN AJANTAIUOHHBIN TIEPUOJ
B TEYECHUE 5-TH JHEM. [ToToM 5-1HEB-
HBIX LIBIIIAT PACOPEACTNUIN 110 He-
CKOJIBKUM KJICTKaM, PACTIONOKEHHBIM B
4 yposHA (110 40 ronos B KIETKe). Kop-
MWJIN BBOJIO CYXUM KOPMOM, IIpHU-
IOTOBJICHHBIM B X034HUCTBE. Ilepuoa
OTKOpMa Pa3fiesieH Ha 2 (pasbl, KOHICH-
TPAIMA NUTATENBHBIX BEMECTB KOPMA
COOTBETCTBOBANA CTaHAapTaM BHU-
TUIL B mabauye 2 ykazan cocTas Kop-
MOB. Tabauya 3 MOKA3bIBAET MUIIE-
BYIO LICHHOCTb HCIO/Ib3YEMOTI'O KOPMA.
YTOOBI MONTYYUTh KOPM C YBEJIUYEH-
HOI KOHIIEHTPALUEN MUKOTOKCUHOB,
30% 3epHA COCTABMIA MIICHULIA, 3apa-
JKEHHAs IUIECHEBBIMU I'pubamu. [lone-
BOE UCIBITAHAE HAYAIOCH C 5-TO JIHA
’KU3HU 1 3aKOHUMJIOCH Ha 38-11.

B 3apaxeHHon NIIEHULE COAEp-
KAJI0Ch OOJIBIIOE KONUYECTBO Pa3-
JIMYHBIX MUKOTOKCHHOB, 4TO MAryoHO
BJIMAET HA NPOAYKTUBHOCTD IITULIBL B
clydae IPUCYTCTBUA B KOpME DoJiee
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KOPMJIEHHE H CO/JEP’KAHHE

Cocras KopMa

KommonenTs Kopma, %

[Tmennma

[Tmenna 3apaxeHHas”
Kykypysa

CoeBblit MPOT

Ppi6Has MyKa (63%)
[TocomHEYHOE MACTIO
JIn3un

MeTrnoHuH

IInieBas HEHHOCTH KOpMa

ITneBasa HEHHOCTH KOpMa
DHEPreTUIECKas HEHHOCTD,
KKaJI/KT

MJx/Kr

ChIpor IPOTENH, %
Kanbiuii, %

Docop, %

®ocdop OCTYIHBIH, %
JInHONENBAS KUCTIOTA, %
JluzuH, %

MeTHoHMH, %

Tabnuya 2
Tau
5-21 22-38
15,0 15,0
30,0 30,0
12,1 12,6
20,0 20,0
5,79 579
00,5 84
0,23 0,15
0,09 0,09
Ipumenanue: * — yposers 3apaxcenus noxasan 6 maon. 4
Tabnuya 3
5-21 1eHb 22-38 neHn
3,100 3,200
12,970 13,389
23,0 21,0
1,0 1,2
0,6 0,6
04 04
43 5,7
1,25 114
048 0,44
0,70 0,70

MeTHOHMH + IIUCTHH, %

YEeM OJHOI'O MUKOTOKCHHA HETATHBHOE
BO3ICHCTBUE 3HAYUTEIBHO YCUIUBACT-
4 U3-31 CUHEPIUY MEK/Y MUKOTOKCH-
HaMu. LlenbHas (q110Xas» U «XOpomas»
MIIEHUIA [OKA3AIH CEAYIOMUI YPO-
BEHb 3APAKEHUA (AL 4).

CyMMapHOE COTEPKAHNE MAKOTOKCH-
HOB B 34PAKCHHBIX KOPMAX IIOKA3aHO B
maenuye 5. B HEKOTOPBIX CTy4asX KOH-
LEHTPALUA MUKOTOKCHHOB OKA3aJ1ACh
BBILIIE JIOMYCTUMOTO MaKCHMyMa [ Poc-
cud (T-2 TOKCHH U CTEPUIMATOLIUCTHH).

B panHOM OmbITE OBLIO MCCNIEOBA-
HO U 32J0KYMEHTHPOBAHO BJIUAHUE 3a-
paxkeHUA MUKOTOKCUHAMY KOPMA Ha
IPOAYKTUBHOCTD LIBIIIAT-OPOHIEPOB

(KoHeYHAs: MAaCCa MTULBL, TOEJAEMOCTh
KOpMa, KOHBepCHs, najex, Espormeii-
CKUI UHJEKC TIPOAYKTUBHOCTH).

TITHIA n mrmelTPOTYKTDI

Pe3yabTarhl H BBIBOALI

PesynpraTel ONbITa CYMMUPOBAHBI B
ma6nuye 6. CPEHssT TOEIACMOCTD KO-
Ma onbITHOH rpynnsl 1 ¢ buoTokcom B
KoHnenrpanuu 0,1% u cpepnas no-
€J4eMOCTb KOPMA B OIBITHOM IPYIIIIE 2
¢ buoTokcom B KoHIEHTpanuu 0,2%
UJICHTUYHBl U(PPaM KOHTPOJIBHOU
I'pYIIIbL, KOTOPAs HeE IoJy4aia buo-
Tokc (mabn. 5).

[Taziex BO3POC B COOTBETCTBUM C WIC-
TIOJIb30BAHKEM 3APAKEHHON MIEHUIIBI
U CHU3WICA OJIArofiaps BKIIOYECHUIO B
KOpM 2 Kr broTokc Ha 1 T kopMa. B HOp-
M€ TA/IEK COCTABIIAET OKONO 4% (Cpefi-
HUH TAJIEK B XO3UCTBAX COCTABISET
3,8-4,3% 6e3 CrenuaabHO CO3/IaHHBIX
npo6nem). [Tafex B KOHTPOIBHON I'Py-
ne, nojyJasuert 30% 3apaxeHHON I1e-
HUIIBL, COCTaBUII 8,8. V IITUIILL, TONY-
gapmieit 0,1% wmm 0,2% BruoTokc, magex
3dMETHO CHU3MICA — 710 6,9% 1 5,3% Co-
OTBETCTBEHHO. Bpoiiepbl KOHTPOJIBHOM
TPYIIIBL, NOTYYABIINE 3aPAKEHHBIN MU-
KOTOKCHUHAMU KOpM 6e3 copbenta buo-
Tokc, NOKA32/I1 CHUKEHUE [PUBECOB
U YXyAUIEHUEe KOHBEpCun Kopma. Or-
TUMAJIbHAA KOHEYHAS MACCA COCTABIIA-
er npubiamsurensyo 2,100 kr. bporine-
B, OJNYYABIIME 32PAKEHHBIN KOPM,

Tabnuya 4

YpoBeHb 3apakeHHUs NIIEHHIIBI B KOPMe

MHKOTOKCHHBI

BricoKO3apa:keHHasA Majo3apasKkeHHas

(au10xasy) NIEeHUNAa (<XOpouIasn») NIIeHHU-

(paccunTana) 112 (paccyuTaAHA)

[ppb] = mr/kr [ppb] = mr/kr
Adnaroxcun Bl (AFBI) 89 3,5
OxparoxcuH A (OTA) 218 1,3
HurpuauH (Cit) 217 HE OOHAPYX.
CrepurMaTonucTuH (Stg) 498 HE OOHAPYK.
3eapasicHOH (ZEA) 1,153 52,5
T-2 ToxcuH (T2) 505 26,1
®ymonnsun Bl (FBI) 700 412,7

Tabnuya 5

YpoBEeHb MUKOTOKCHHOB B KOpMaXx (11ocie BBoga 30% 3apaKeHHOM IIICHHIIBI)
H MAKCHMAJIBHO JOIYCTHMAA KOHIEHTPAIHA Ka:KA0I0 MUKOTOKCHHA B Poccun

MHKOTOKCHHBI MIK, . Konnenrpamusa OTHOCHTEIBHO
i R1011(2:0701(3 [ppb] = MI/kT MHKOTOKCHHOB B KopMe MJIK,  [ppb] = mr/kr
[ppb] = mr/kr
Adnatoxcun Bl 25 32 1,28
OXpaTokcuH A 50 75,5 1,51
Lurpunus - 05 -
CTepurmMaronucTul 100 199,3 1,99
3eapasieHOH 2,000 346 0,17
T-2 TOKCHH 100 162 1,62
dymonnsuH Bl 5,000 135 0,03
CyMMapHast TOKCHIHOCTH KOPMa 6,6

Ipumenanue: ' MK

Poccusn

— MAKCUMATEHO aonycmwvzaﬂ KOHyenmpayus 8 Poccuu
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Tabnuya 6
IIpOAYKTHBHOCTD OPOMIEPOB
Iloxa3zarenu KonTpoabHas rpynna OnbeiTHag rpynmna 1 OnsITHAA rpynmna 2
buoToxkc = 1 K1/t buoToxc = 2 Kr/T
KomuuecTBo Gporine-pos, Teic. ror. 10,317 10,020 9,986
[lepuog pocra, JHen 38 38 38
Macca B Ha4aJIe OIbITa, T 36 36 36
Macca nepes yboewm, 1975 1988 1999
TTazex, 1008/ % 912/8,8 691/6,9 529/5,3
O6mras Macca ITULIBL, KT 18 575,0 18 546,0 18 905,0
ToeaemMocTb KOpMa, KI/TOIL. 3,65 3,64 3,66
KoHBepcust Kopma, KI/Kr 2,06 2,00 1,97
EUIT 2248 2391 2483

UMEI KOHEYHYIO Maccy 1,975 Kr. B ombiT-
HBIX IPYIIAX CPEAHAL Macca Gporiepa
npu 3a60€e coctasun 1,988 Kr (OMbITHAS
rpymma 1) u 1,999 (onbiTHag rpymma 2).
KonBepcust kopMa B 3TUX IpyHnax
ObL/Ia JIy4IlIE, YeM B KOHTPOJIBHON — OT
2,07 102,01 197.

EBPOMNENCKIIT NHJIEKC IPOYKTUBHO-
CTH BBIYUCJIAETCS CTIEYIOUIM OOPA30M:

CPEAHECYTOYHbII MPUBEC (T) X

EMI] = XCOXPaHEHHOC IIOrOJIOBRC %) .

KOHBepcud Kopma X 10

HrrkeonucanHple yCJIOBHUS OTPaB-
JIA7TH TEKYIYIO IIEHY HA 3€PHO U KOp-
MOBBIC I06ABKH, TAK KK BBE/ICHUE COP-
fEHTa TOKCHHOB B KOPMOBYIO CMECh
CHM3MJIO CTOMMOCTD JKHBOI MACChI:

1L (DWG 1) =C (K) - C (Ko 1) = 15 py6,/&;
11 (DWG 2) =C (K) - C (Ko 2) = 23 py6 /i,

e 1] — cTouMOCTb JKUBOM MACCH;
DWG 1 — npuBec OnbITHO Iy 1;
DWG 2 — npuBeC OIBITHOM TPYIIIILI 2;
C — CTOMMOCTb KOHBEPCHH KOpMa
HA KI' JKUBOV MACCB;

K — KoHTpO/IbHAA IpyIIIa;
Ko 1 n Ko 2 — KOHBEpCHS OIBITHON
Ipyms! 1 1 2 COOTBETCTBEHHO.

DTOT PE3Y/IBTAT ABIACTCA II0KA3aTe-
JIEM YBEITMYCHUS IKOHOMUYECKOM TIpU-
Obutn (DI1) O CPABHEHUIO C KOHTPOIIb-
HO Ipymimioi (13 pacyera Ha 1000 rosos):

BIT=11 (DWG 0,) X (DWG O, / NO)) X
x 1000 = 1,5 x (18546/10020) x 1000 =
=+ 2776 py6./1000 ro.

9IT=11 (DWG O,) x (DWG O, /NO,) X
x 1000 =2,3 x (18905/9986) x 1000 =
=+4354 py6,/1000 rou,

rze D11 — 3koHOMUYECKAS TPUOBLIE;

II — nena;

DWG O, u DWG O, — mpusec B

ONBITHBIX I'PyIIax 1 u 2 COOTBET-

CTBEHHO;

NO, u NO, — KOJIM4eCTBO IOJIOB B

OIBITHBIX I'pyNIax 1 u 2 cooTBeT-

CTBEHHO.

JlononHuTensHas mpuosLIb 372 pyod.
B ONBITHOM rpynne 1 1 905 py6. B ObIT-

Hoit rpymne 2 Ha 1000 ronos Oblia 1o-
JydeHa 6iarogapa MCIOJIb30BAHHIO
BuoToke — copbeHTa MUKOTOKCHHOB.

BeiBOABI

* buoToxc cIoco0CTBYeT COXpa-
HEHHIO JOCTATOYHOTO YPOBHSA
MPHUBECOB JIa’Ke B CJIydae 3a-
paKeHusA KOPMOB MHUKOTOK-
CHUHAMM;

e ucnons3oBanue buolTokc He
BJIHAET HA TIOETAEMOCTh KOPMA;

¢ buoTokc nmossimaer EUII;

e npumeHeHue buoTokc oky-
MAeTCA MOJTHOCTBIO H CIIOCO0-
CTBYET IOJYJYE€HHIO TOIIOJIHH-
TeTbHOM IPHOBLIH.

Jna kowmaxmoe c agmopom:
Maiik Xunpuic

Houepnee npeonpusmue
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«KUBOWU AHTUBNOTUK» YMEHBLUAET YACJ10 SALMONELLA B KYPUHOM XXKT
‘Living Antibiotic’ Reduces Salmonella in Chicken Gut

%

Yuenpie 13 HOTTUHIEMCKOTO yHUBEpCUTETA (BeamkoopuTannsa) 0OHAPYKUIN, 9TO OAKTE-
PUU-XUIHUKY B 3HAUUTEIBHON CTENEHN CHUXKAIOT KOMMYECTBO Salmonella B jKenyI0uHO-KU-
IIEYHOM TPAKTE KUBOU KyPULbL, YTO O3HAYAET, YTO Y ITUX OAKTEPUIl €CTh MOTECHLUAN CTATh
«KHBBIM aHTHOHOTHUKOM.

Peusb uper 0 6axrepun Bdellovibrio, koTopas crioco6Ha yMeHbIUTD Yuca0 Salmonella B xxenya-
K¢ Kypuiisl Ha 90%.

Bdellovibrio mpopeMOHCTpUPOBAId CBOU CIOCOOHOCTH YOUBATH KIETKHU APYIUX OAKTEPUN

IIOK4 TOJIBKO B IPOOUPKE. OHA IPOHUKAET B OAKTEPHIO U PA3PYLIAET €€ U3HYTPU.
B oTyeTe 0 HOBOM MCCJIEAOBAHUY, ONYONUKOBAHHOM B Applied and Environmental Microbiology, Cka3aHo, 4yTo
Bdellovibrio cMepTOHOCHA /1Sl GAKTEPHIL, ONACHBIX /UL ITULL, IPUYEM HA MOBEJICHNH, POCTE U 3[I0POBbE NTHI] UX IPH-
CYTCTBHE HE CKa3bIBACTCA. IMEHHO B 3TOM YUEHBIE BUJSIT BO3MOKHOCTb HCIO/Ib30BATH UX JIs GOPBOBI C 6OIE3HETBOPHBI-

MU I'PAMOTPHULIATEILHBIMU OAKTEPUAMU.

«BBC Science». Hionw. 2011.
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