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THE PROSPECTS OF USE OF STRAW OF WHEAT
FOR RECEIVING INDUSTRIAL AND IMPORTANT PRODUCTS

Abstract. Objective of this research is to define suitability of wheat straw for carrying out process of a
depolymerization of natural polysaccharides and synthesis on this basis of sugars. For the solution of this task we
have defined modern resources of wheat straw in the Republic of Kazakhstan. It is shown that the chemical compo-
sition of straw of wheat is in approximate compliances with earlier published data of other foreign and domestic
researchers. Based on the received results of a research of the chemical composition, taking into account the volume
of annual elaboration of waste, we have received that straw of wheat can be used as initial raw materials for carrying
out a depolymerization of polysaccharides. Further preprocessing of wheat straw is made by sulphurous acid. Opti-
mum temperature and duration of hydrolysis wheat straw sulphurous acid have made respectively 160-170 °C and
30-80 minutes. With increase in concentration of sulphurous acid increase in rate of decay of sugars is observed.
Concentration of sulphurous acid of 1,77% of masses is optimum. Preprocessing wheat straw at a variation of the
hydromodule from 1:3 to 1:5 was carried out in conditions — 1,6% of masses. sulphurous acid and at a temperature of
150 °C. The greatest exit of RV is reached at the hydromodule 1:3,5, 1:5 and 1:5,8 and has made 26,8%, 27,0% and
29,2% respectively. The Monosakharidny structure of hydrolyzates has been presented mainly by glucose and a
xyrod which concentration reached in hydrolyzates 25 g/l and 22 g/I respectively. In all hydrolyzates glucose and a
xyrod which content varied from 21,4 to 55,3 mol of % and of 13,27do 28,44 mol of % of the sum of monosac-
charides respectively prevailed.

Researches of processes of enzymatic hydrolysis of straw of wheat are conducted.

The optimum modes of enzymatic hydrolysis wheat straw (a dosage of fermental medicine 0,05 yoy of a sub-
stratum, temperature 50 °C, pH 5,0, the hydromodule 1:30) and a beer pellet (a dosage of fermental medicine
0,07 yoy of a substratum, temperature 55 °C, pH 4,75, the hydromodule 1:30), the glucose of a xyrod of 48,33% and
63,97% of content in raw materials allowing to receive an exit respectively are set.

Key words: wheat straw, depolymerization, polysaccharides, geksozana, pentozana reducing substances,
prehydrolysis, enzymes, enzymatic hydrolysis, sulphurous acid.

VIK 541.128
B. I1I. Keneanoaes', K. M. Jlaxanosa’, C. M. Aauxaunos'

'"FOxH0-KazaxcTanckuii rocyrapeTBeHHblil yuusepeuter, LlsivkenT, Kaszaxcran,
2Me>1<z[yHaponglﬁ Ka3aXCKO-Typenkuil yauBepcuteT uM. X. A. Scaym, Typkectan, Ka3zaxcran

HEPCIIEKTHUBBI UCITIOJIB30BAHUA COJIOMBI ITIIEHUIIBI
JJIA ITIOJYUYEHMUS ITPOMBIINJVIEHHO-BAKHBIX ITPOJAYKTOB

AHHoOTanus. [lenbl0 NaHHOTO HCCIENOBAHUS SIBISETCS OMPENCIUTh HMPUTOJHOCTh MIIEHUYHOH COJIOMBI JUIA
MIPOBEACHUS MpOLECCa ACTMOIMMEPU3aUH TPUPOIHBIX IONMCAXapHI0B U CHHTE3a Ha DTOM OCHOBE caxapoB. s
pelIeHus IaHHOW 3aJayll HaMH ObUIM OIpEeeJIeHbl COBPEMEHHBIE PECypChl IIIEHUYHOH cosoMbl B PecryOmiuku
Kazaxcran. [Toka3zaHo, 4TO XMMHUYECKHI COCTAB COJIOMBI MIIEHUIIBI HAXOIUTCSA B IPUMEPHBIX COOTBETCTBUAX C paHEe
oryOJINKOBaHHBIMU JIAHHBIMHU APYTHX 3apyOeKHBIX M OTEYECTBEHHBIX HccienoBareneil. OCHOBBIBAsCh Ha TOJyUYeH-

— 149 =



Becmuux Hayuonanvrot akademuu nayk Pecnybnuku Kazaxcman

HBIX Pe3yJIbTaTax MCCIECIOBAHUS XHUMUYECKOTO COCTaBa, C yUETOM 00BhEeMa €XKEroqHON BBIPAOOTKH OTXOJO0B, HAMH
MOJy4YEeHO, YTO COJIOMA MIIEHHUIIEI MOXET OBITh HCIIOJB30BaHA B KAUECTBE MCXOIHOTO CHIPBS IS IPOBEICHHUS JIETIO-
JTUMepHU3aIiy TonrucaxapuaoB. Jlamee mpousBeneHa npenoOpadOTKa MIICHUYHON COJOMBI CEPHHUCTOW KHCIIOTOM.
OnTuManbHas TeMIIepaTypa U IMPOJOLKATEFHOCTS THAPOJIN3a COJIOMA MIICHHUIBI CEPHUCTOM KHCIOTONW COCTABHIIN
cootBercTBeHHO 160—-170°C u 30-80 MuHyT. C MOBBIIIEHHEM KOHIICHTPALUH CEPHHUCTON KHCIIOTHI HAOIIOHAETCs
YBEJIMYEHHE CKOPOCTH pacmajaa caxapoB. ONTHMaNIbHOH SBIAETCS KOHIEHTPAIMs CEpHUCTOM KUCTIOTH 1,77 % macc.
[TpenoOpaboTKy cooma MIIEHHIBI TP BapbUpOBaHUE ruapomoayist ot 1:3 mo 1:5 nmpoBoamnu B ycnoBusix — 1,6 %
Macc. CepHUCTOM Kuciotoi u npu Temneparype 150 °C. HauGonbimii Beixog PB nocTurHyT mpu ruppomomyiie
1:3,5, 1:5 u 1:5,8 u cocraBun 26,8 %, 27,0 % u 29,2 % coorBeTcTBeHHO. MOHOCaXapuAHbII COCTaB TUAPOJINA3ATOB
OBLT MpEeNCTaBlIcH MPEHUMYIIECTBCHHO TIFOKO30M M KCHIIO301, KOHIICHTPAIMS KOTOPBIX OCTUTala B THAPOIH3ATAX
25 v/n u 22 /1 cooTBETCTBEHHO. BO BCEX ruapoim3arax mpeodiaaid TIOK03a U KCHII03a, COICPKaHUE KOTOPBIX
BapbupoBaio ot 21,4 1o 55,3 mone % u ot 13,27 o 28,44 Mosb % OT cyMMbl MOHOCaXapuJ0B COOTBETCTBEHHO.

IIpoBeneHbI ncciieA0BaHMS IPOIECCOB PEPMEHTATHBHOTO THAPOIII3a COMIOMBI MIITCHUTIBL.

YCcTaHOBIEHBI ONITUMABHBIE PEKUMBI (PEPMEHTATHBHOTO THIPOJIA3a COIOMA IMIICHUIB! (T03UPOBKa (hepMEeHT-
Horo npemapara 0,05 1/t cyoerpara, Temmeparypa 50 °C, pH 5,0, rugpomomyns 1:30) 1 nmuBHOI 1pOOHHBI (TO3UPOB-
ka ¢epmenTtHoro npemnapara 0,07 r/r cyOctpata, Temmeparypa 55 °C, pH 4,75, rugpomonmyns 1:30), mo3Bossiromme
MOJTYYHUTH BBIXOJ TITFOKO3BI KCHIT03bI 48,33 1 63,97 % 0T comepkaHus B CBIPhE COOTBETCTBEHHO.

KiroueBble ci10Ba: coiloMa MIICHUIBI, JETIOIMMEPU3AIU, TONACAXapuabl, TeKCO3aHbl, IEHTO3aHbl, PEAYIH-
pYIOILINE BEIIECTBA, MIPEATrHUIPOIIN3, (PepMEHTHI, (DepMEHTATUBHBII IHPOJIN3, CEPHUCTASI KHCIIOTA.

BBenenune. AnnTepHaTHBON HedTemepepabaThIBaONMIel MPOMBIITUICHHOCTH SIBIIICTCS BO3POXKICHHC
KPYIMTHOTOHH)KHOH MHUKPOOHMOJIOTUYECKOW TpOoMBIIUICHHOCTH B PecmyOnuke Kazaxcran, Hemocpen-
CTBEHHO CBSI3aHHOW C OCBOGHHEM CBHIPHEBOH 0a3bl Ha OCHOBE BO30OHOBISIEMOTO PACTHTEILHOTO CHIPBSL.
[lepepaboTka BO30OHOBISIEMOTO YTIIEBOJICOIEPIKAIIECTO PACTUTENBHOTO CHIPhSI B TIPOMBIIIIICHHO BaXKHBIE
MPOAYKTHI MPEACTaBIAET OONbIION MpakTHuecKuil nutepec [1-3]. B cBA3m ¢ 4em pacTymuii HHTEpec K
WCIIOJIb30BAHMIO YITICBOACOAEPIKALINX CEIBCKOXO3SIMCTBEHHBIX PACTHUTENBHBIX OTXOAOB, OOTaThIX MOJH-
caxapuuaMu, oO0yCIIaBITMBAEeT MOWCK ONTHMAJIBHBIX METOJOB e€ mepepaboTku [4]. OCHOBHBIM KpUTepUEM
MpH TIepepadOTKe TaHHBIX OTXOJIOB SIBISETCS MX CTOMMOCTH, 00BEM, TOCTYIMHOCTh U JOKAJTH3aIus, a Tak-
K€ XUMHUYECKHI COCTaB U TEXHOJOrn4yeckue cBoiicTBa. OHako ux 2 ¢GeKTHBHOE MpeBpalleHe B OUoJIo-
THYECKH yCBOSEMBIE caxapa — CIIOJKHAs 3ajlada, HaJl KOTOpOil paboOTar0T Hay4HbIE KOJUIEKTHBHI BO BCEM
mupe. llpm sToM uCcreayroTcs BO3MOXHOCTH HWCIOJIB30BAHHS HEMOCPEICTBEHHO MHKPOOPTaHHU3MOB,
KOMITJICKCOB (DEPMEHTOB, XMMUYECKUX THIPOJIU3YIOMNX areHToB s 3Q(PEeKTUBHOTO MpeBpalleHus He-
MUILIEBOTO CHIpbSI B ycBosieMble caxapa [5, 6]. OCHOBHBIM (DaKTOPOM, CAEPKUBAIOIIUM MEpepadoTKy
MOJTUCaXapHJIOB COJIOMBI IIICHUIIBI, SBISETCS HEBBICOKAS PEHTAa0EIhHOCTh 3TUX MPOU3BOJICTB, O0YCIOB-
JIEHHAs HEJIOCTaTKaMH TOJATOTOBKH CHIPBS, BRICOKHMH DHEPro3aTparaMid M HU3KHM BBIXOJIOM IEJIEBOTO
npoaykTa. JTa mpobjeMa MOXKeT ObITh NPEeoJoJIeHa NPH PEIICHUH 3aJadd MaKCHMaJIbHOTO HCIOJb30-
BaHUS MICXOJTHOTO CHIPhSI.

TeXHUKO-9KOHOMUYECKHI aHalN3 KPyMHOTOHHAXXHBIX IPOHU3BOJICTB, OPHEHTHPOBAHHBIX HAa BBIMYCK
MPOAYKIMK Ha OCHOBE YTJIEBOJCOMAEPIKAIIETO PACTUTEIBLHOTO CHIPhS M MHUPOBAas OMOTEXHOJIOTHYECKas
MPaKTUKa IOKa3bIBAIOT, YTO MOBBIIICHWE PEHTAOENTBHOCTH 3THX MPOU3BOJACTB BO3MOXKHO TOJBKO IIPH
nepexo/ie Ha KOMIUIEKCHBIH BapHaHT NepepadOTKH CBHIPhS, B TOM YHCIIE BTOPHYHOTO. A Takxke 3(dex-
TUBHON TepepabOTKH OTXOAOB C BBITYCKOM MNPOIYKTOB (hapMaleBTHUECKOTO, MUIIEBOTO U KOPMOBOTO
Ha3Ha4YEHUS.

B Hacrosmee Bpemsi B PecmyOnmuke KazaxcTaH HeT MOMOOHBIX TPOW3BOJCTB, YTO 3aTPyIHSET
peleHrue BOIPOCOB OIPEENICHNsT TEePCIeKTHBBl BHEJIPEHUS B IMPOW3BOICTBO IONYYaeMbIX HayYHBIX
pe3ynbTaToB. [loaToMy pa3paboTka mpuemiIeMO TEXHOJOTHH Ui OCYIIECTBICHHUS MPOLIECCOB JETIONH-
MEpH3aIUY YTIEBOACOACPKAIIETO PACTUTEIHLHOTO CHIPHS SIBIISIETCS YPE3BBIUANTHO aKTyallbHOU 3aadeil.

ITo craTnueckuM TaHHBIM MHUHHCTEPCTBA CEIBCKOTO X03siicTBa Pecrmybnmuku Kazaxcran cpenu cenb-
CKOXO3SIICTBEHHBIX KYJIBTYp O YPOXKAHHOCTH JIMAUPYET MineHua. HecMoTpst Ha TO, YTO K HACTOSAILIEMY
BpEMEHH pa3pabdOTaH M OCYIIECTBICH PsA Mep IO MepepadoTKe M YTHIM3ALHMUA COJIOMBI IIICHHIIBI,
0oJbINast MX YacTh SBIISETCS HEBOCTPEOOBaHHOW. B OONBIIMHCTBE CITydaeB OHA HMCIOIB3YETCS HA CKapM-
JIMBAHUE CKOTY W B KaUCCTBE MOACTUIIKM XUBOTHBIM, OCTaJIbHAA €€ YyacTh 3alaxMBaeTCs B 3eMIIIO HIIH
CKUTaeTCsl Ha MoysAX. TakuM 00pa3oM, AaHHBIA OTXOX SIBISETCS KPYMHOTOHHA)KHBIM, NOCTYIHBIM H
MEPCIEKTUBHBIM BTOPHYHBIM PECypcaM CeNTbCKOXO03IHCTBEHHOTO pon3BocTBa B Pecnyomuke Kazaxcran.

— 150 ——



ISSN 1991-3494 Ne 3.2017

Pa3paboTka KOMIUIEKCHOW TMepepaboTKU IyTeM OCYIIECTBICHHS IPOLECCOB ETOIMMEPHU3AIHH
MOJTUCAaXapHU/IOB COJIOMBI MIIEHHUIIB! MO3BOJUT HE TOJBKO YIYUIIUTh IKOJOTHYECKYIO CHUTYyalHio, HO U
MOJTYYUTh ChIPbE U IOTIOTHUTENbHbIE TPOIYKTHI IS IPOMBIIIJICHHOCTH.

Llenpro maHHOTO HCCIENOBaHUs SBISETCA ONPEAETUTh MPUTOAHOCTh COJIOMBI MIIEHULBI IS IpOBe-
JISHHsI TIpoIiecca ACMOIUMEPHU3alii IPUPOTHBIX MOUCAXAPUIOB U CHHTE3a HA 3TOH OCHOBE TIIFOKO3BI U
copbwura.

Matepuansl u MeToabl. B HacTosmeil paboTe McciaeqoBanack cooMa MIICHUIBI, 00pa3yromasics B
Ka4yecTBe OTXOJIOB B arpapHoM cekrope Pecrryonukn Kazaxcras.

[IpenBapuTensHO HccaeayeMOe PacTHTEIbHOE CHIPhE M3MENbYaoch U COPTHUPOBANOCH. st XuMu-
YeCKHX aHaJIM30B HCIIOJIb30BAJIOCh CHIPhE, (PPAKIIMOHUPOBAHHOE YePe3 CUTA C pa3MEPOM HacTHI] 2-3 MM.

307bHBIE BEIIECTBA ONPEACISNIN CKUTAHHEM HABECKU CBHIPhS C IMOCISAYIOUIMM MpPOKAINBAaHUEM B
MydenpHOM ey npu Temieparype 600°C;conepkanne JIeTKo- U TPYTHOTHAPOIN3YEMbIX ITOHCAXaPHIOB
onpenensuin o Merony Kuzens m CeMUraHOBCKOTO, JTUTHHH — Mo MeTony Kenura B mMoamdukanuu
Komapoga ¢ ucnonb3oBanuem 72%-HOMN CEpHOM KUCIOTHI, IEHTO3aHbI — 110 COJAEPKAHMIO MIEHTO3 B THJIPO-
JU3aTax JIETKO- U TPYIHO THIPOIN3YEMbIX TIOJIHCaXapuIoB;

AHanu3 peaynupyoIrX caxapoB MPOBOAWIN MeTogoM Makana-11loopiis, a MHOTOaTOMHBIX CITHPTOB
OyMaxkHOH XpoMaTorpaduu.

PesynabTaTthl U o0cy:kaeHue. {1 ompeneneHus oO0beMa BBIPaOATHIBAEMOW MIIEHUYHOH COJOMBI
OBUIM TIPOAHATM3UPOBAHBI CTATUCTHYECKHE IaHHBIE MO TOCeBy mmIeHWNbl B PecmyOnmmke Kazaxcran
(Tabmuna 1).

Tabmuna 1 — Banossrit coop moceBoB nmeHUIs B Pecyonuke Kazaxcras, ThIcAY IEHTHEPOB

Ton OO0BEM ITOCEBOB MILICHULIBI
2012 98 411,3
2013 139 408,1
2014 129 968,6

U3 Tabnunpl 1 BumHO, uTo B PecnyOnuke KazaxcrtaH mpoM3BOAUTCS TOCTATOUHOE KOTMYESCTBO IMIIIE-
HUIIBI, OTXOJbI TepepaboTKH KOTOPOH CO3JAIOT HEoOXOJMMYyI0 0a3y Uil OCYIIECTBIICHHS Tpoliecca
JICTIOIMMEPHU3alluH TIoJIMcaxapu0oB. B nanbHeiiieM HaMu ObUIO MPOTESCTHPOBAHO BHIOPAHHOE PACTUTEIIb-
HOT'O CBIPbS C ENBI0 OMPECICHUS IPUTOIHOCTH, TaK KaK XMMUYECKUN COCTAB €ro 3aBUCHT OT KYJIBTYPBI,
COpTa, MOYBEHHO-KIIMMATHYECKUX YCIOBHUI, arpOTEeXHUKH, CPOKA U YCIIOBHU XpaHEHHS U JPyrux ¢akx-
TOpoB (Tabnuma 2).

Tabnwuma 2 — X¥MHYECKHI COCTaB MIICHUYHONW COJIOMBI, B Macc.

HaumMeHoBaHre KOMIIOHEHTOB Copepxanue, %
30IIbHBIE BEIIECTBA 2.3
Jlerkoruaponusyemsle nojgucaxapusl 25,7
TpynsoruapoIu3yemMble MoIMcaxapubl 41,3
T'exo3aHbl 35,3
[enTo3ans! (63 ypOHOBBIX KHCIIOT) 24,5

Kax crnemyer n3 Tabmumbl 2, XAMUYECKHH COCTaB COJOMBI IIICHUIIBI HAXOIUTCS B IPUMEPHBIX COOT-
BETCTBHSAX C paHee OMyOJMKOBAHHBIMH [aHHBIMH JPYTHX 3apyOeKHBIX M OTCYECTBEHHBIX HCCIEIO-
BaTeneil. OCHOBBIBAsICh Ha IMOJYYCHHBIX pPE3yNbTaTaX HCCIEIOBAHUS XMMHUYECKOTO COCTaBa, C y4ETOM
o0beMa eXerofHoN BHIPAOOTKM OTXOAOB, HAMH MOJYYEHO, YTO COJIOMA MIIEHUIBI MOKET OBITh HCIIOJb-
30BaHa B KaU€CTBE NCXOJHOTO CHIPBS [UIS TPOBEICHUS JETIOIMMEPH3ALUH OINCAXapHIOB.

O06paboTKy cosiomMa MIIEHULBI TPOBOAMIHN B auamasone Temmneparyp 190-250°C nmpu BapbupOBaHUU
KOHLIEHTpPAllUU CepHUCTON KHCIOTHl oT 0,6 mo 2,5 % macc. OnTuManbHas TeMieparypa u HpodoJDKU-
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TEJIBHOCTh THAPOJIA3a COJIOMa MIICHUIIBI CEPHUCTON KUCIOTOM cocTaBuiu cooTBeTcTBeHHO 160—-170°C u
30-80 munyT. C MOBBIIICHUEM KOHIICHTPAIMH CEPHUCTOW KHCIIOTHI HAOJIOMaeTCsS YBEIMUYCHUE CKOPOCTH
pacmaga caxapos. [IpenoOpaboTky cojlomMa MIIEHUIIB TPOBOAMIN B quamazoHe Temmneparyp 190-250 °C
NP BapbUPOBAHUY KOHIIEHTPAIIUN CEepHUCTOH KucioThl oT 0,6 10 2,5 % macc. [loBbIlieHne TemMmeparypbl
B OOJIBIIIEH CTENEHH, 110 CPAaBHEHUIO C MOBBIIICHHEM KOHIIEHTPAIIUH KUCIOTHI, CIOCOOCTBOBAIIO COKpaIlle-
HUIO TIPOJOJDKUTENIEHOCTH 00pabOTKH, HEOOXOMUMON I JOCTH)KEHHS MAaKCHMABHOTO BBIXOJA pPemy-
nupytonux Bemiects (PB). Oounbliie, ueM peakiiu pas3iioKeHUs MOHOCaXapHI0B. BeIxol MOHOCAXapH/IOB,
CJIeIOBATEeNbHO, YBEIMYUBACTCS BMECTE C TEMIIEPATypoOd peakIiUh. YTO BIWSHHE KOHIEHTpAIMH Cep-
HUCTOM KWCJIOTHI IpH TeMitepaTypax Himwke 150°C 3aMeTHO HpOSBISCTCS, HO MPHU MOBBIIICHUN TeMIIepa-
TypsI 10 160 °C oHO Hcye3aer.

OnTuManbHas TeMIleparypa W OPOAODKUTEIFHOCTh THIPOJHM3a COJIOMAa IIIECHUIBI CEPHUCTOU
KuCIIoTOW cocTaBmin cooTBeTcTBeHHO 160-170 °C m 30-80 mmuyT. C MOBHINICHHEM KOHIICHTPAITUN
CEpHHUCTOW KHCIIOTHI HaOJIoNaeTcs yBEJIMYEHHE CKOPOCTH pacmajga caxapoB. ONTHMANBHOW SBISETCS
KOHIICHTpaIHs CepHUCTON KUCIOTHI 1,77 % macc. [IpemnoOpaboTKy cojoMa IMIIICHUIIBI TPYU BapbUPOBaHUE
rugpomMonynd ot 1:3 no 1:5 npoBonunu B ycnoBusx - 1,6 % macc. CEpHUCTON KHCIOTOW M NPH TEMIIe-
patype 150 °C. HamGomemmit Beixon PB mocturayT mpu rumpomoxmyne 1:3,5, 1:5 um 1:5,8 u cocTaBmi
26,8 %, 27,0 % u 29,2 % cooTBeTCTBEHHO. MOHOCaXapuAaHBIA COCTaB THUAPOJIHM3ATOB OBLI MPEICTaB-
JIEH PEUMYIIECTBEHHO TIIFOKO30M M KCUIIO301, KOHIIEHTPAIUsl KOTOPBIX JOCTUTAaa B TUAPONU3aTax 25 u
22 /71 cooTBeTCTBEHHO. BO BCex ruaponm3arax mpeobiamaid TI0K03a H KCHII03a, COIepiKaHne KOTOPBIX
BapeupoBasio oT 21,4 mo 55,3 momb % u ot 13,27 mo 28,44 monb % OT CyMMBI MOHOCaXapHIIOB COOT-
BETCTBEHHO.

Taxum o0paszom, oO6paboTka coiaoma mmenuns! 1,35 % mMace. cepHHCTON KUCIOTOM MPH TeMIeparype
150°C, rumpomoayne 1:3 B TeueHune 60 MHMH TO3BOJIAET IOJy4aTh THAPOIH3ATHl C KOHIIEHTpAIUei
PEAYIUPYIOMUX BeImecTB 10 7,6 %, 4To OyaeT crmocoOCTBOBAaTh WX NalbHEWUIIEMY HCIOJIb30BAHHUIO B
MUKPOOHOJIOTHYECKOH mpoMbIieHHocTH. [lpu mpumenenuu rtuapomonyns 1:4,5 wmaxcumanbHas
KOHIICHTpAIM PEAYIMPYIOMNX BEMISCTB B THAPOJIU3aTe MOCTHTHYTA MpH Temmeparype 160°C, koHIICH-
TpaIuu CepHUCTOU KUCIOTH 1,6 % Macc. Brixon penynmpyronmx BemecTB cocTaBmi 25,57% ot abeo-
JIOTHO CYXOTO BEIIecTBa COJIOMa MIICHWIBI. BO Bcex SKCIepHMEHTaX THAPOJH3a COJoMa IIISHUIIBI
HAWITy4IINe pe3ylbTaThl JOCTUTHYTHI MPH KOHLIEHTPAIIMU CEPHICTOM KUCIOTH 1,6 % Macc u TeMmeparype
ombita 150-160 °C.

[IpoBenens! ucciaenoBaHms MPOIECCOB (PEPMEHTATUBHOTO THAPOJM3a COJIOMA MIICHUIBI B MPUCYT-
CTBUM MHILIETHATBHBIX TpuOoB Aspergillus niger n mukpoopraansmoB Trichoderma

OKCIIepUMEHTHI U M3y4eHUs] (pepMEeHTaTHBHOW KMHETHUKH OCYIIECTBILSIIN, UCTIONB3Yys B KadecTBe
CBIPBSI COJIOMY MIIEHUIIBI. B 3KCIepUMeHTaIbHBIX TpoIieccax (PEPMEHTONIN3a HCIIONIb30BaIach MpeaBapu-
TEJIBHO Pa3MOJIOTasl, IPOCESHHAS W MPOCYIIEHHAs! IO MOCTOSHHOW BEIHYUHBI B CYIIMIIEHOM MIKady mpu
temriepatype 120°C B TedeHne 2 9acoB, COJIOMa MIICHUITB TIPEIBAPUTEIHHO 3alapuBaliach B aBTOKJIaBE
npu u30sIrounoM Aasinernn 0,05-0,1 MIIa B reuenue 0,5-1 gaca.

[pomeccsl (hepMeHTONNM3a MPOBOAMIN B COOTBETCTBUM C XapaKTEPUCTUKOW MpPUMEHsIEMBIX (ep-
MEHTHBIX TMpenapaToB MpHU MONJEPKAHUMU AKTHUBHOW KHUCIOTHOCTH B auanazone 4,9-5,0 en. pH u
temmepatype 49°C.

Tabmuna 3 — Pe3ynbTaTsl (hepMEHTOIII3a COJIOMBI MIICHUIIBI B ()epMEeHTEpE

Howmep nporecca KommuectBo depmenTa, en. akKTHBHOCTH MaxkcumansHas koHnentpanus PB,% | Bsxon PB, %
1 62-75,8 0,43 4,3
2 62-75,8 0,46 4,6
3 6,2-17,6 0,46 4,6
4 31-37,9 0,48 4,8
5 62-75,8 0,32 3,2
6 1,6-1,9 0,26 2,6
7 3,0-3,8 0,26 2,6
8 4,6-5,7 0,22 2,2
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JMTenbHOCTH MPOoIeccoB (hePMEHTOIN3a cocTaBsia 7—10 Jacos.

Pe3ynprarer skcriepuMeHTa MPUBEACHKI B TadIUIE 3.

Pexomennaumuu. Iloosedenue umozos. TakuMm 00pa3oM, NPOBEICHO CHCTEMAaTHYECKOE HCCIEI0-
BaHHUE €KETOJIHO BO30OHOBISIEMBIX PECYpPCOB YTIIEBOACOMAEPKAIINX CEITbCKOXO3IHCTBEHHBIX OTXOJIOB B
Pecnybnuke Kazaxcran. Llenb maHHOTO WCClIeIOBaHUS — OIpPENEICHUS YPOBHS JOCTATOYHOCTH OOBeMa
00pa3yrIIUXCs OTXOJO0B COJIOMa MIICHUIIBI ISl OCYIIECTBJICHHUS IMPOLECCOB JCMOIUMEPU3AINN HAXO0-
IAIIXCSl B HUX TONIMCaxapunoB. Hamu ompeneneHo, 4To pecypc MHTEPECYIOMMX HAc OTXOIOB BIIOJTHE
JIOCTATOYEH Ui JNajdbHEWIed peaju3alliy MOCTaBICHHOM 3amadn. Pe3yibhTaThl XMMHUYECKOTO aHamn3a
00pa3yrIIUXCcs OTXOJIOB U MX OIEHKa MX KOJHYECTBA IMO3BOJIMIO HaM OCTAHOBUTHCS Ha COJIOME IIIIIe-
HuUIbl. BriepBeie 000CHOBaHA U SKCIIEPUMEHTAIBHO MOATBEPKACHA 3(PPEKTUBHOCTh IPUMEHEHUS CEPHUC-
TOM KUCIOTHI IS IENOTMMEPU3aIliH TOIUCAXAPUIOB MIIEHUYIHOHN COJIOMBI C TIOTYYSHHEM THAPOIN3aTOB,
coaepxamux 8,5 % Macc peAyLUPYIOMIMX BEIIECTB. Y CTAHOBJICHBI ONTUMAIbHBIC PEXUMBI KHUCIOTHOTO
THUAPOJIM3a COJIOMA TIICHUIBI B MPUCYTCTBHH CEPHUCTON KUCIOTOH (rmapomomyis 1:30, temmepaTrypa
50 °C). YcraHOBIEHBI ONTUMAIBHBIC PEKUMBI (PEPMEHTATHBHOTO THUIPOJIM3a COJIOMA TIICHHUIB! (I03U-
poBka (epmentHoro mpemnapata 0,05 r/r cyOctpara, Temneparypa 50 °C, pH 5,0, runpomonyns 1:30) u
MUBHOM TpoOuHbI (103upoBKka pepmerTHoro npemnapara 0,07 r/r cyoctpara, temneparypa 55 °C, pH 4,75,
rupoMoyib 1:30), MO3BOIISIONINE TTOTYYUTh BRIXO TITFOKO3BI KCrTo3bI 48,33 1 63,97 % oT conepkaHus
B CHIPbE COOTBETCTBEHHO.
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b. III. Kez[e.m,ﬁaenl, K. M. JlaxaHOBaz, C. . Aqnxanos'

M. Oye3sos atbiHgarel OHTYCTIK KazakcTan MemiiekeTTik yHuBepcuterti, Llsimkent, Kazakcras,
X, A. Slcayum aTbiHarbl XalblKapaniblK Ka3ak-Typik yHUBepcuTeTi, Typkicran, Kasakcran

OHEPKOCIITIK MAHbBI31bl OHIMAEPAI AJTY YIIIH
CABAH BUJAUJBI TAUJAJIAHY IIEPCITEKTUBAJIAPBI

AHHOTanMsi. ATajFaH 3epTTey XYMBICHIHBIH MaKcaThl TaOUFH MOJIMCaXapuATEpAiH JIeIOIMMEpH3alis IpoLie-
CIH JKOHE KaHTKa HETi3/IeJITeH CHHTE3JEepAl KYpri3y YUIiH Ounal caGaHBIHBIH KKETTUIIrH aHBIKTay OOJBII TaObI-
nansl. Ocel MiHzgeTTi memy ymiH Kazakcran PecnyOnukacsinnarsl Ongail cabaHBIHBIH 3aMaHyH pecypcTapbl aHbIK-
tanapl. bugail cabaHBIHBIH XUMUSJIBIK KYpaMmbl LICTENIIK JXOHE OTAHJBIK 3EPTTEYLIUICP/IH JKApPbIKKA IIbIKKAH
JKYMBICTAPBIHIAFBl KOPCETKIITEPMEH CoiKec KeNeTiHAiri kepcerinmi. JXpUT CalBIHFBI ©HAIPIC IIBIFBIHAAPBIHBIH
MOJIIIEPIH €CenKe aNbIll XUMISIBIK KYpaMblHA >KacallFaH 3epTTeyJiepil Heri3re anraHaa, Ommail caGaHBIH ITOJH-
caxapuaTep/i JenoJMMepH3alisiay MpoLeciH XKypri3y YIIiH Herisri MuKi3aT Ke3l peTiHae KoyigaHyra OoJiaThIH-
JIBIFBI aHBIKTAJbl. Opi Kapail Ouzail cabaHbIH KYKIPTTI KbIIIKBUIMEH 0acTankbl OHIeY xKacaiibl. THiMal Temiiepa-
Typa MeH Oupaii cabaHbIHBIH KYKIPT KBILIKBUIBIHIAFBI THAPOJIH3 MpolieciHi y3akTbirbl 160—170 °C xone 30-80 mu-
HyTKa coiikec 0omnipl. KYKIpT KBIIIKBUIBIHBIH KOHIEHTPAIMSACHIHBIH JKOFapbUIaybIMEH KaHTTBIH BIIbIPAY JKbLIJIAM-
JIBIFBI aHbIKTa 3 bl. KYKIPT KBINIKBUIBIHBIH THIMAI KOHUEHTpauwmscel 1,77 % macc. Gonbin Tabbutanpl. bunait caba-
HBIH 0acTanKel OHJICY Ke3eHIH e TUAPOMOAYIbII TypiaeHaipy 1:3-ten 1:5 apaneirbiana, 1,6 % Macc. KYKipT KbIIIKbI-
7wl skoHe 150 °C Temmeparypa xaFmalbIHIa XKYpPri3iani. OHiMHIH kemmrimiri 1:3,5, 1:5,8 mramaceiaaa ruipoOMoIyIib
Ke3iH/Ie IIBIKTHI JKoHe calikecinmre 26,8%, 27,0 % »xone 29,2 % Kypaabl. ['MIponus3aTTslH MOHOCAXaPUATI KYpaMbl
KebOiHece THAPOIM3AT MPOIECiHAeT] KOHIEHTPAUUACH 25 koHe 22 T/T KETKeH TII0K03a MEH KCHIIo3ada KOpiHIi.
BapneIk ruaponmzatra TypaeHaipy Kypamsl 21,4-teH 55,3 monb % xone 13,27-nen 28,44 monp % MoHOcaxapua-
Tepre colkec MeIIepACH TIF0K03a MEH KCHI03a 0achkiM OOIIbL.

CabaH Ouaii yuriH (pepMEeHTaTUBTI THAPOIN3 IPOLIECTEPIHE 3ePTTEYIIEp KYPTi3ii.

CabaH Ounaiiapl (pepMEHTATUBTI THAPOIU3ICY/AIH OHTANIBI pexumepi Oenrinenren ( pepMeHTTI npenapaTThiH
mermepi 0,05 r/r cyberpat, Temneparypa 50 °C, pH 5,0 , rumpomoznyns 1:30) xoHe cripa xapma ((pepMeHTTI mpera-
parteiH Memmepi 0,07 r/r cyberpar, Temneparypa 55 °C, pH 4,75 , rugpomonyins 1:30), TioKo3a KCHIIO3 airyra
MyMKiHIik 6eperin 48,33% xone 63,97 % KeyleMiHIe MIUKI3AT KaKET.

Tyiiin ce3nep: Oupaii cabaHbl, AenoIMMeEpU3alIs, MOJIUCAXAPUATED, TEKCO3aHAAD, TIEHTO3aHIap, PEAYLHPHY-
111 3aTTap, NPearuaAponns, pepmentrep, GEpMEHTTIK THAPOIIH3, KYKIPT KBIIIKBLIBL.
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