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AYbIA LUAPYALLBIABIK KAAABIKTAPbIHBIH
LIEAAIOAO3AAbI CYBCTPATTbIH, ALLLITKbl BAKTEPUAAADI

KOHBEPCHS XKOABIMEH XEMAIK AKYbI3 ©HIMAEPIHE AEMIH
YTUAUSALUAAAY

Mukpofitoik, akywa ned npofuorikrepre Gan  LeAMOADIAAB WWKI3ATTEIH GHOKOHBEPCHACH
— MaHyap KaHe KYC IapYallbABIFBIHAAIEL KeMHIH, Callaceii KaKCapTyAbH  aaictepiviy Gipi.
MukpoopraHnamaepain exi Tofisimbin Gipikken kaTiol hadasst hepMenTaluacsl conrbl cyBoTpaTn
OMoKOHBEPCHAHBIH KYPassl peTiHae NaiaasaHbiaaabl (Norman 2009: 268). by koHBEPOMSHBIM AAFaILIKS
Ke3eHi PETIHAE — WMKI3aTTHIH KAHTTaHybIH xy3ere ackipatsii Bacillus {ueamoaozasuik thepsmentrep
MOHE AHTUMMKPOGTLIK CYBCTAHLMAAAPABIH NPOAYLIEHTTERI) TybckiNpK BakTepuace. Ekimuici — ayma
NPOAYLEHTTEP] — AlLITKBIAADABIH APHAABL ILITAMMAADH.

Lieanioaosaas wimkizat — Buaan keberin, kynBarbic KAAABINBI XKOHE Kypilll KAYBELIH ToYAIKTIK
COPNaAbl 6HKTEFJHE-1AM AAKbIAMEH  MHOKYASTTAALL  Aakbiasayabl 10 tayaik  Godsl  28-30°C
TEMNEPATYPAAA Ky Iere ackpaabl. (DepmeHTauMAHGH THiMATAIC, srim Bacillus Tysicsibbn 12 wrasmsiHbe
KATThi LieAlnaosaas cyborpaTrapaa ecy kabisetin kypamumaars B0% H,50, mone 2% HO-Aa onain
FHAPOAMIAEHETIH NOAMCAXAPUATI LIBAAIDADIAHBIH, B3repyivMed Barasanab.

3epriey GapbichiMad LEAAIOADSA XMOHE TEMUUEAAICAOANBI WBIrsiHs: kebexre ~ 296 %, kypiw
Kaybiapinaa — 7-10 %, kynbarsc Kasapirsiiaa — 5-9%. 3 ypai apasac aaksia Kypactsipeiaas. Bacil-
lus Tywicw Gakrepuasaps men Pichia guilliermondii auwnsrkpsisapsiHan TYpaThin apasac AaKBIAABDAI
NAHAAAAHY LEAAIOADIAHLIH Gyanny THIMATAITH 2-3 ece aprruipab. Bysapapii apaciaars GeaceHaisepi
KATThl cyOCTpaTTapaa MacyHbIKTHIH rMAPOAM3in 20- 25 % xyprisal.

3 royaik iwinae Bx10° KOBr-ra aenin conrm cyborpatrapaa ecyre cabiaeTri, an asasiiis
Gaktepuanabl  KOHBEPCHA  OAAPABIH  ocyid 25% apriuiprad, asAbil 8Ad  OHABATEH  alUbITKb
ITAMMAAPLIHBI CYBCTPATTAPLIN MHOKYASTTAARL

AAbiHFaH HETHXEARD  LEAAKADIZHIH ﬁHKTE‘!P“Whl KOHBEPCHA  MOABRMEH  AABIHATIHEH
KANTTH  Nanaasadyiis  aspobie, uessososoavmikass, Bacillus tysicsisy  Gakrepuasapsl men
UEAADADIOAMTHEAABIK, emec Pichia guilliermondii awsmgpiaapsl ocimaic cyBcTpaTbibbing  caTbiab
biAbIpAYFa kabiaeTin kepoeTea),

Tyhin cezaep: USAMDADIAAL WKKIZAT, KaTT dhasaast epmedtamn, Pichia guilliermondi,
MMEPOGTLIK AKYbI3,
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Utilization of agricultural waste by yeast-bacterial conversion of
cellulose-containing substrates to protein feed products

Bio-conversion of cellulose containing raw materials into enriched with microbial protein and pro-
biatics is one of the ways to increase the nutrition of fodder for livestock and poultry. Bio-conversion of
initial substrates is a joint solid-phase fermentation by two groups of microorganisms. Saccharification of
raw materials is the first step of conversion performed by first group of bacteria from the Bacillus genus
(producers of cellulolytic enzymes and antimicrobial substances). The second step is performed by spe
cial strains of yeast that produce proteins,
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Cellulose containing, raw malerials like wheai bran, sunflower meal and nice husk inoculated for 10
charys wiithin 24-hours af 28-300 * C temperaiune in bactenal broth culture. Efectivensss of fermentalion
basesd on growth ability of 12 Bacillus gesvus strains on celflulose containing solid substrates by changing
content of ceflulose ydrolred by 80% HI504 and easily npdrofysable polysaccharides (hemiceliu-
loses) hydrolyzed by 7% HCL

Acoording o our rsearch cellubose and hemicelluose in bran decreased o 2-6%, deorease in rice
hask |5 7-00%, in sunflower me s 5-9%, Three mioed cullunes wens constructed, Mix coltures Based
on bacteria of the Bacillus genus and yeast Pichia guiliermondii increase ceflulose destruction efficiency
by 2-3 times. The most active of them hydrolyred 20-25% of cellulose on solid subsirates.

Predabricated subsirates were inoculabed with yeast sirains thai capable to grow on mitial subsirstes
to B = 1089 ou /g during 3 days of cultivation, and preliminary bacterial conversion ncresses heir
growth to 25%, The oblained results demsonsirate the possibility of sep-by-steg degradatbon of dhe plant
subsirate by asrobic celluloltic bactenia of the Bacillus genus and non-cellulosenbytic yeast Pichia guil-
liermondii, wikch use sugar obiained by bacterial cellilose conversion

Key words: cellulose containing raw matenals, solid-phase fermentation, Pichia gulliermondii, mi-
crobdal profein.
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VIMAHEMHE OTXOADS CEARCKIND NOIRACTRA TIYTEM APOSCKE- K TEPHAARHOH KOHBEPCHMN
LEAAMAIDCDABPRIILL AL CYHCTRATOH B GE KT KOPMOERE FIPAYE T

BHOKOHREPOHE  UEAMOADICOABREAIETD CWMpRA B OOOGMEEHHME  MMKPOGHKIM  DeAKOM W
NPOMOTHERAM — 310 OAMH M3 YTEA NOBRESHAS WTETEALHOCTH EDPAMOR AAS MHROTHOBOACTREA
W meieroaAc Bl MHCTpYMeHToM  GOKOHBEDOHN  BOMAHLN CYBCTPEI0E BRARSTCH COBMBCTHIS
THEDADPISHAS (PEpMEHTILME ABYMH TP MAEpoopr dnsasos. 1o Gerepes posa Bacillus
(NPOAVLIEH T UBAAGADIOAMTHUBCKWE (PeRITON M SSITHMBKIO0NLE CyDCTIHIBMR], GOyINECT BARKNE
MEQRRA a0 KOHBEDCHE — DCIXAPMIAHEE Chipbd, BIopaE — CNeliMaibHbIe 0T L APOGOESE —
TPOAYLIEHTR Gaxka.

LieamoanancoAepuaaies Chpbe — NBeHisme 0Py, NOACOAHENHLIF NEMOT W PRCOEYED [eAYy
— MHOEYAHPFOBAAN CYTOUHOA GyABOHHOA GaTepeaabHoN KyABTVEROR. KEVALTHENMDOSIHNE OCYIECTRARAK
P e TyRe 28-30°C B vedeine 10-TH oy ol SMEpeKTHEHOCTE (EpMeT LR, 1.8, CeoCodHoCTE
13-1HN1MPOHHHLE PaCTE Hil 1 EREEARE LHEASKS l:vﬁﬂpma:umumm
FEAREH EH HI COA B0 AHNS LIEAAOAD I (EAETUATIH), THAPOAMIy e i B0 % H 500 WA Kol mADOAMIYERLI
MOAMCANAPHADE [FEMALIBAAND ), FTHAPDAMIYERLY 2% HCL

B xoAs WOCABADBIHEN ObIAD YOTAHOBASHD, Y10 YibAb EAMOADIE W NEMMLIBARIDADEED B 01y
COCTRARAD 2-6% , B PRCOBOREOAYRE — F-1 0%, RIPOTEMOACCAHIY KA — 5-9%, B RAG CROMET Y WP
3 CMEIMBHHER KYARTYPRL MICTIOARIAAHWE CMESIIHHLI KYAKTYP Hl OCHORIHMH GakTepwil poaa Bacillus
w apoackses Pichia guilliermondil yeeaniMBas0 OEETHEHOCTE ASCTPYELNS WeAAOADIE B 1-1 paza.
Hawsboses SaiTMBHEIE M1 HAX THADDAMINHANM KAETATKY 18EpALE cyfciparos wa 20-25%.

Mpeachpabioranmbie CybcTPaTLl WBOKYAMPOBIAK LITaMMAMA ADOEKEH, MOOOOHKE PacTe Ha
HCXOARLR CyBoTpaTa A0 B=10° KDDY B reuseie 3-8 CyToK KyALTMIMpORIME, 3 npDeABIDMTEALIE
GAKTEMAIALKAS EOHBEDCHE YREAMSMEIE] HX POCT B CPeANEs Ha 25%. ToayueHHRE DeIyALTaTH
ACSAOHCTRMPYIYT ROSMOSHOCTE NOZTEHOA  ASTPAAALMKH  PACTHIEARHMG  CySorpara  aspofHbie
UEAAMOADAOARTH e Dasiepine poaa Bacillis W HeLesasos0 AT WBCKEMIY  Aposecian  Pi-
chia guilliermondii, kovopsie BCMOABIYVIDT CIGEE, NOAYVHEHHBA YT GOKTEPHDALHON  KOHBSPCHH
LEAAKINCLT b,

Kuotenaie CAORAE EAMOADSOCOARIKINSS Chiphe, TRERAMPAIHAS (pepaesiiaine, Fichia guilles-
mondii, MuKpodneE Geaos
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ESTRIHACEIELIE  ECFEPLUTEELEEIE  HeTHEECIHIE
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EabaTrapaa Oy EAnmETap 3-3 mmm renesnEme
CAETANZTEL. ﬂ'nap TONMPIKTEE CYCHEIAHYEED
ARHE A30T ESUTEPIHIE THIMT EYMCATMIVEIHS ATEITT
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