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Abstract. First of all, it is necessary to macerate the vegetable fabric, for an effective utilization of agricultural
waste and their transformation into useful food for farm animals. Namely, macerated enzymes carry out hydrolysis of
various pectinaceous substances, which exist in intercellular space, lead to the essential changes of vegetable
fabrigalacturonans, ramnogalacturonans, arabinans, galactans, arabinogalactans belong to various pectinaceous
substances of intercellular space, which are split by various enzyme. Exactly, the pectin degrading enzymes are the first
and leading destructors of vegetable fabric, which differ on the mechanism of action, and substrate with specificity.
They include hydrolases, pectinmetyl esterase and polygalacturonase, which differ in substrate specificity, as well as
enzymes with eliminative mechanism. Then cellulolytic and other enzymes destroy the vegetable fabric, exempted from
the pectinaceous substances cementing it even deeper. Cellulases destroy the cellular wall of plants, strengthening
maceration of vegetable fabric and releasing casily digestible carbohydrates. Enzymatic hydrolysis of cellulose is based
on the synergistic action of endoglucanase ecsogluconase and B-glucosidase. Endoglucanase hydrolyze the available
intramolecularp-1,4 glucosidase communications of cellulose chains randomly, forming the new ends of chains,
ckzogluconases are catalyzed by splitting the cellulose of chains since the end, forming glucose; B-glucosidase
hydrolyze a cellobyose to glucose. Application of the macerating and cellulolytic enzymes in a forage production,
restrains due to the lack of highly active producers of these enzymes. Therefore, it is necessary, to look for the active
producers of enzymes for bioconversion of vegetable waste and their transformation into useful food, in prey turn for
farm animals. It can be not one culture, but the whole consortium of microorganisms. Therefore, for deeper destruction
of the difficult vegetable polysaccharides containing in a stern — in intercellular space and cellular walls of vegetable
fabric, it is expedient to create highly active association of microorganisms which would possess an active complex of
macerating, cellulolytic and other enzymes.
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Annoramusa, g 3QQEKTHBHONH YTHIH3AOHH CCIBCKOXO3AHCTBCHHBIX OTXOJOB H TMPCBPALICHHC HX B
TIOJIC3HBIC MPOAYKTHI ITUTAHMS IS CEIbCKOXO3IHCTBECHHBIX KHBOTHBIX HEOOXOIMMO IPEXKIEC BCETO MAIlCpHPOBAThH
pacTUTeIbHYI0 TKaHb. IMEHHO Mariepupyromue (pepMEHTHI OCYIIECTBILIOINNE THAPOIN3 PA3IHMIHBIX IIECKTHHOBBIX
BEINECTB HAXO/UIIMXCS B ME)KKICTOUHOM ITPOCTPAHCTBE, MPHUBOIT K CYIICCTBCHHBIM M3MCHEHMSIM PACTHUTEIHHOM
TKaHH. K pazHOOOpasHBIM NEKTHHOBBIM BEIIECTBAM MEKKJICTOYHOTO ITPOCTPAHCTBE OTHOCATCSA TAJNAKTYPOHAHBL,
PAMHOTANAKTYPOHAHBI, Apa0MHAHBI, TAJAKTAHBL, ApAaOWHOTAJAKTAHbBL, KOTOPBIC PACHICIULIFOTCS Pa3HOOOpPA3HBIMHU
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(¢epmeHTamMu. IMCHHO TNCKTHHPACIICIULIIOMME (DCPMCHTHI SBJIAFOTCA HCPBHIMH H BCAYIIHMH ACCTPYKTOPAMH
PACTUTEIHHON TKAHHU, KOTOPBIC PA3IMYAIOTCS IO MEXaHW3MY ACHCTBHS M CyOCTpaTHBIN criermmpuaHOCTHI0. K HUM
OTHOCSTCS THAPOIA3bI-TICKTHHMETHII-3CTEPAsa W TONWTaJaKTYPOHA3hl PA3NMUYAIOIIMECS MO CyOCTpaTHOH
cremu(UIHOCTH, a Tak k¢ (EPMEHTHI ¢ JIHMHHATHBHBIM MCXAHH3MOM JACHCTBHA. 3aTeM  yiKe
[EJUTF0NI030PA3PYIIAOIINE M IPYTHE (PEPMEHTBI eIle IIy0iKe Pa3pyIIaroT PACTHTEIBHYO TKAHb, OCBOOOKICHHYIO OT
LNEMCHTHPYIOIINX €€ ICKTHHOBBIX BEIIECTB. LlEMTOmaspIpa3pymaoT HMEHHO KICTOYHYIO CTCHKY pACTCHHH
VCHIMBasg MALCPANUIO PACTHTCIBHOW TKAHH W BBICBOOOXKAAA JICTKO YCBOSCMBIC YTICBOABL OJH3HMATHUCCKHI
THAPOIHM3 IE/UTFOTI036I OCHOBAH HA CHHEPIH3ME JCHCTBHA SHIOTTIOKOHA3, JK30TJIOKOHA3 M [-TIIOKO3HIA3.
OHAOTMOKAHA3BITHIPOIN3YIOT AOCTYITHBIC HHTPAMOJICKY JIAPHEIC [3-1,4 TIFOKO3HIAZHBIC CBA3H ICILIFOJIAZHBIX ICTICH
HEYNOPSAOUCHHO, 00Pa3ys HOBBIC KOHIIBI IIETICH, 3K30TFOKOHA3H! KaTATH3HPYET PACIICIUVICHAE IEJUIFOJOHBIX HETeH
¢ KOHIA, 00pa3yd TIOKO3Y; [-TIFOKO3HIA3BTHIPOIH3YOTICIUIOOHO3Y 10 TIFOKO3EL. [IpHMCHCHIE MALCPHPYIOMIHX
7 [EITF0I030Pa3pyIatomuX ()EPMEHTOB B KOPMOIIPOU3BO/ICTBE CACP/KHBACTCS M3-32 OTCYTCTBHS BHICOKOAKTHBHBIX
MpoAyUeHTOB 3THX (epmenToB. Ilo3ToMy a1 OMOKOHBEPCHH PACTHTCIBHBIX OTXOJOB M IIPEBPALICHUS HX B
TOJIC3HBIC MPOIYKTHI MUTAHUS U1 CEIBCKOXO3SMCTBEHHBIX XMBOTHBIX HEOOXOAMMO B ITPEBYIO O4YEPEnb HCKATh
AKTHBHBIC TPOAYUCHTHI J3THX (CPMEHTOB. OTO MOXKST OBITh HE OIHA KYJIbTYpPa,a LCIHBIH KOHCOPIHYM
MHKpOOpPraHu3MoB. [lostomy s Oojee riayOOKOW MECTPYKUMH CIOMHBIX PACTHTEIBHBIX MOJIMCAXAPHIOB,
COICP)KAIIMXCSI B KOPME — B MCE)KKICTOYHOM IPOCTPAHCTBE M KICTOYHBIX CTCHOK PACTHUTCIBHOM TKAHH,
nesecoodpa3sHo  copMHPOBaTh BHICOKOAKTHBHYK) AaCCOLMALMI0 MHKPOOPTAHM3MOB, KOTOpas oOjagama Obl
AKTHBHBIM KOMILICKCOM MAICPUPYIOMIHX, NEIUT0I030Pa3PyIIAIOIINX H APYTUX (DepMECHTOB.

BripamuBanue mo0ol CEMbCKOXO3IUCTBCHHON KYIBTYPHI COMPOBOXKAACTCS MOTYICHUEM OONIBIIOrO
KOJHYECTBA OTXOA0B. MHUKPOOHONTOTHYECKas WX KOHBEPCHS B PA3THUHBIC MOJIC3HBIC TPOIYKTHI ITHTAHUS
IS CENbCKOXO3SMHCTBCHHBIX JKUBOTHBIX MPEACTABIACT cO00M 0AHY M3 BaxkHeHnx npobieM. [lostomy B
HACTOSINEEC BpeMs MepepadoTKa OTXOMOB CEIBCKOXO3IUCTBCHHBIX KYJIBTYP W MPCBPAINCHHE WX B
MOJIC3HBIE MPOAYKTHl MUTAHHS ABISCTCSH AKTYaTbHBIM.

MHorue U3 0TX0A0B CETBCKOXO3IHCTBEHHBIX KYIBTYP TAKHE KaK COJIOMA, PHCOBAsA IIEIyXa, OTXOIBI
3CPHOBEIX M OBOLIHBIX KVIeTYp[l] W apyrue coxepar TPYIZHOVCBOSEMYIO KICTYATKY, IJHUTHHH,
MEKTHHOBBIC BCLICCTBA M APYIHE NONHCAXapHIBl, KOTOPbIC MOXKHO pACIICIMTh M MPEBPATUTh B
JICTKOJOCTYITHBIC, JETKOYCBOSEMBIE YIJICBOABI — CTOIb HeoOxoauMele B kopMmax. OQcHOBHas mpoGinema
CBSI3aHHAA C VTUIM3ALMCH CETbCKOXO3SMMCTBCHHBIX OTXOJ0B, COCTOHT B TOM, YTO MHOTHE PACTHTCIBHEIC
MOTUCAXAPHIBL, OCOOCHHO LEILTION03a, YPE3BhIUANHO YCTOHYNBA K PA3THIHBIM BO3ACHCTBHAM. Tak BpeMs
MONYPACcX04a LEIUTIOI03bI B €CTCCTBCHHBIX YCIOBUAX COCTABIACT 5-8 MUIITHOHOB JIET A paspylueHus B-
rauKo3uaHbIX cBasei mpu 25°C[2], a OTAeTbHBIE KPHCTALIMTHL XJIOMKOBOFO BOJIOKHA (XJIOMKOBAs
LS/UTION03a) BBIACPKUBAIOT ATUTCIBHOC KUISTICHUE B KPEIIKUX PACTBOPAX CONSTHON KUCIOTHI [3].

HauGonee OesomacHass u ObicTpass ACCTPYKLHS PACTHUTCIBHOIO CHIPhS W MPEBPAIICHUC HX B
MOJIC3HBIE TPOAYKTHl MUTAHUS I JKUBOTHBIX MPOUCXOTUT MO ACHCTBHEM TMOJTHIH3HUMHBEIX MPOLIECCOB
OCVILCCTBISICMBIC  LICIUTFOJIO3HBIM, T'EMHLICIUTIONO3HBIM —HWICKTHHA3HBIM ~ KOMILICKCAMU  (pepMEHTOB
CHHTE3HPYEMbIC MUKPOOPTaHHU3MAMH.

UcnonpzoBanne MHUKPOOHBIX (EPMEHTOB B KOPMICHHH CEBbCKOXO3SMCTBCHHBIX >KHBOTHBIX -
OTHOCHTENBHO HOBoe HampasieHme. [ma Kazaxcrama 310 Tema CTAHOBHTBCA BCE AKTyalbHEE T.K.
MPOJOJKACTCH POCT KOHLICHTPUPOBAHHBIX KOPMOB B PAaLlMOHAX JKUBOTHBIX M ntull. JlobaBicHHE B KOpM
TAKOTO CHIPbs, KAaK HETPOJOBOJIBCTBCHHAS MIICHHUIA, OBEC, STYMEHb H POXKb, T. €. 3CPHOBBIX KYIBTY],
00eCICYNBAIOT KPOME CBOMX IHTATCIBHBIX CBOMCTB TakKe M AHTHIIUTATCIBHBIC CBOWCTBA.
Hexpaxmamucteiemonucaxapyasl nomnajas B IUIICBAPUTCIBHBIA TPaKT JKHUBOTHBIX IPH YCBOCHHH
HaOVXaoT U 00pa3yIOT BA3KHH PacTBOp, OOBOJAKHMBAs TPaHyIbl Kpaxmana, OCiKH, >KUPBl U APYIHE
BAXKHBIC IMUTATCIBHEIC BCLICCTBA, OTPAHHMYMBAS WX BCachiBaHue. B pe3ynpraTe B KHIICYHOM TPaKTe
CONCPKUTCS  TOBBIIICHHOC KOMWUYECTBO  HEBCACHIBAIOIIMXCS IHTATCIBHBIX  BEIICCTB, KOTOPHIC
CIOCOOCTBYIOT PAa3BUTHIO MATOTCHHOM MHKPO(IOPH B HWKHUX OTAENAX KHIICYHHWKA, YTO CO3JACT
MPOOIEMBI JUTS1 300POBbS K IPOIYKTUBHOCTH KHBOTHBIX.

Huzkasg nurarensHOCTD psiga rpyObIX U 3¢pPHOBBIX KOPMOB OOYCJIOBICHA TEM, YTO OHH COACPXKAT B
3HAYUTEIIbHBIX KOJIUYECTBax KIIETYATKY, HNEKTHHOBBIE BEIIECTBA [4,5] u JApyrue
TPYAHOTHAPOIN3YEMBICHEKPAXMAITUCTBIC TOIUCAXAPHABI, COACPKAINUECS KAK B KJICTOYHBIX CTCHKAX
SHAOCHEPMA 3EPHA, TAaK U B TPyOOM KOPME, KOTOPBIC MPH TYIICHHN HE YCTPAHSIIOTCA.

OCHOBHBIMH TIPEANOCHITKAMHU 1 A00aBncHHS (GEPMECHTOB B KOpMa 4BIIETCA TO, YTO B
MUIICBAPUTCITIEHOM TPAKTE MHOTHX JKHBOTHBIX W MTHI OTCYTCTBYVIOT (DEPMEHTBI, PACIICIUISIONINE
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CJIO’KHBIC HEKPAXMATIHMCTBIC MOTHCAXAPHIBI PACTUTECIBHBIX TKAHCH U KICTOYHBIX CTCHOK. s ruaponmsa
TPYAHOPA3PYIIAEMBIX IPYOBIX KOPMOB, HEKPAXMAIHCTBIX MMOJIUCAXAPUIOB PACTHTEIBHONW TKAHH M CHATHS
AHTHITUTATCIBHEIX CBOHCTB KOpPMa HEOOXOIUMO B KOPM M0O0ABNATH 3K30TCHHBIC (EPMEHTHI, KOTOPHIC
MOKHO HOJIYYaTh MUKPOOHOIOTHUCCKHIM CHHTC30M.

B mupoBoii mpaktrke kopMonpon3eoacTsa Hauboee 3G HEKTHBHO NMPHUMCHSIIOTCS KCHIaHasa, oeTa-
[MIOKOHA3a, Le/Umonasa, ¢uraza W nporeaza. B mocmeanue rogel 0co0O€ 3HAUCHHE MPHAAIOT
depMeHTYHUTAE, KATATU3UPYIOWEMY THAPOIN3 (PUTHHOB M YBEIUYHUBAIOIIUEC YCBOCHUE OPraHHYCCKOTO
dochopa xopmoB [6-21]. TloBbieHHME KadecTBA KOPMOB 34 CUYST BBCACHHE B  PAIlMOH
CENBbCKOXO3SMCTBCHHBIX ~ SKHBOTHBIX COBMECTHO KOMILICKCHBIX MaLCPHUPYIOLINX u
LEJUTION030pa3pyaomuX (GepMEHTHBIX MPEMapaToB SBIACTCS HOBBIM MPEATONKCHHEM H 3KOHOMHYCCKU
BBIT'OTHBIM.

B pactuTensHON TKaHH BBHICIIUX PACTCHUH OTACTBHBIC KICTKH COSANHEHBI MEKAY coO0H Omaromaps
LEMCHTHPYIOIIUM TEKTHHOBBIM BEIIECTBOM (pHC.1),HaXoaMImKXcs B OCHOBHOM B COCTaBE CPEIHMHHBIX
ITACTHHOK M KICTOYHBIX CTCHOK W NPCACTABIAIOT COOOH ciokHble mnonucaxapuabl. CpeauHHAs
I1acTHHKA (opMUpyeTcs B mpouecce KICTOYHOrO ACICHUSA U SBISCTCH PE3yIbTATOM CHHTCTHYCCKOHN H
BBIJCIUTCIHON aKTUBHOCTH MPOTOILIACTA KIICTKH.

Beumn omyGnukoBaHEl HECKOIBKO OO30pPHBEIX paboT MO MEKTHHOBBIM BelIEecTBaM [22], B KOTOPBIX
00CYKAAIOTCS BOIPOCH XUMHYECCKOTO CTPOCHUS M HOMCHKIATYPA CIOXKHBIX NMEKTHHOBEIX BEIICCTB, HX
CBOMCTBA,METOABIBELACICHIS H PACTIPOCTPAHCHHS B PACTCHISX.

Puc.1 - CxemaTnueckoe nzo0pakeHHe PaCTUTENBLHON KIICTKH.

IlekTHHOBRIC BCINCCTBA, BBIACIACHHBIC M3 TKAHCH BBRICIONX PACTCHUM B HATUBHOM COCTOSHUH,
CBSI3aHBI C APYTUMHU KOMIIOHEHTAMH KJIETOUYHOM CTEHKH PACTEHUM U MO3TOMY HEPACTBOPHUMBI M HX YacTO
HA3BIBAIOT MPOTOMCKTHHOM. HepacTBOPHUMOCTP HX CBsA3aHA TAKKC C MPUCYTCTBUCM ABYXBAJICHTHBIX
KaTHOHOB, TAKHX KaK Ca2+, KOTOpBII MEPEKPECTHO CBA3BIBACTCS C MEKTHHOBOM KUCIOTON, YBEJIMUUBAS €€
BA3KOCTD.

KpOMe NCKTUHOBBIX BCIHICCTB PACTCHHUA COACPXKAT MHOTHUC APYIrUC MOJUCAXapUIAbl — LCIUIHOI03Y,
FeMHLIC/UTIONO3Y, Kpaxman u apyrue monumepsl (Tabmuma 1).

TaGmura 1. — Tonmucaxapuapl pacTUTEIILHOMN TKAHU BBICITIUX PACTEHUI.

OCHOBHBIEBH/IBI TIOTIHCAXAPUJIOB CTpyKTypHas XapakTepUCTHKa

Iemmomnoza B-JI-['mroxan

TlexTHHOBBIE BEIIECTBA TanakTypoHaHBI I pAMHOTQTAKTY POHAHEI
ApaOuHaHBI
["anaxranspl u apaOUHOT &IaKTaHbl

T'evmniernmionosa Kcmansr

TamaxToMaHHAHBI ¥ ITFOKOMaHHAHEI
B-JI-I moxanmb

Kcmnormokassr
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