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products of starch productlon (extracts) obtained from pea, barley, and oat to obtain protein
concentrates with complementary amino acid composition. A composition was selected from cultures
of microorganisms for the synthesis of microbial-plant concentrates (MPC) from grain whey formed
after isolation of food proteins. Chemical composition of concentrates: protein 38.07-61.68 %,
carbohydrates —25.79 —51.69 %, lipids — 2.24 —7.09 %, ash — 3,41-15.30 % per dry substance. MPC
contained 42.0-59.6 % of a mass fraction of protein, 50-95 % of amino acids score for lysine limiting,
and 212-216 % of threonine. We offer to use MPC for the production of animal protein-carbohydrate
feed additives and three-component protein-containing composites from extracts of barley, oats, peas
to adjust the amino acid composition and quality of food products.
Keywords: pea, barley, oat, extracts, whey, biotransformation, microbial-plant concentrates.
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B mumpe u3 mepcrHOro jKupa IONYYaroT JTAHONMH, SBISIOMIEHCS HACATLHON MaseBoit
OCHOBOH B (papMaruu u KocMmermke. [IlepcTHEIR JKUp NpeAcTaBNseT cobol CIOKHBIE HDHpHI
KUPHBIX KHCIOT C14~Cis ¢ anmpaTuyecKMMH, TEPICHOBEIME U CTEPHHOBBIMH CIIHPTAMH.
HauGonbumit muTEpEC B 5TOM COCTaBE IPEACTABIIOT cOGOi CTEPHHOBBIE CIUPTEI (XONECTEPHH
H €r0 TOMOJIQIH), KOTOPbIE SIBJISIOTCS CHIPHEM IS LOJIYYEHHS CTEPOMJIHBIX JEKAPCTBEHHBIX
TIPENapaToB ¥ KOPMOBEIX 06aBoK. Cozlepskanye JKupa B MEPCTH 3aBUCHT OT IOPOJBI OBell. Tak,
JUTsl TORKOPYHHEIX OBEI COAEPIAHHE ET0 IOCTHTAET 10 25 % OT Beca MepeTH. ITpu moiike mepctu
Ha pabpuxax [TOLII (mepbuunas 06paGoTKa MIEPCTH) MEPCTHBIN JKUP TEPEXOTUT B IIPOMBIBHEIE
BOJIBL, 10 TPEGOBAHMSIM TEKCTHIBHOM IPOMBIIICHHOCTH COJIEPIKAHUE XKHUPA B IIEPCTH He JOJDKHO
tpesbmarh 1 %. [l Moiike 1 TOHHEI IepeTH pacxomyeTes 10 50 TOHH BOJBI X OYMCTKA CTOYHBIX
BOJI SIBJISIETCS OKOJIOTHYECKOH MPoOIIeMOii.

B pa6orax [1, 2] monpoGro ormcano cocrosuue mpodneMs! B Kasaxcrate u HaieHs!
TYTH peIeHns 5THX mpoGieM [3]. IIpu memToqHoM rHApoIH3e MEePCTHOTO KUPa MOXKHO HOTYUHTH
110 25 % CTEPHHOBBIX CIIUPTOB OT Beca IIePCTHOrO Kupa [4]. JUTs BBIIeeHHs MepCTHOro JKHpa
Ha pabprrax [TOIII HcroNB3yIOTCS MEXaHHYECKHE CENapaTOpbL, T/ OT/IEIIETCS H3 IIPOMBIBHBIX
BOJI IIEPCTH 110 PA3HHIIE MACCHI IEHTPOOEKHBIX CHII, CTENICHb OT/EEHHS He IpeBbuuaet 40 %.

B HacrosmeM CcOOOIIEHHH IIPeIAraloTCsl aTbTepHATHBHBIE BAPHAHTBI OTHEICHHS
MIEPCTHOTO JKHPa M3 IPOMBIBHBIX BOJI IEPCTH, HE IIpHOEras K IIOMOIIM CenapaTopos. M3BecTHo,
9TO IMPOMBIBHBIE BOZBI IIEPCTH SBIAIOTCS KOJUIOMAHON CHCTEMOM, 0Opa30BaHHOH ¢ MOMOIIBIO
TIOBEPXHOCTHO-aKTHBHBIX ~ BEIECTB, KOTOPEIMH MOETCS ILIepcTs. Moromue —CpencTsa
(XO3SHCTBEHHOE MEBLTO, Pa3iMYHbE MOPOIIKH, KATHIMHHPOBAHHAS COJA) MMEOT INEIOYHON
xapaktep 1 pH nIpoMBIBHBIX BoA cocTaBiser 10—12.

JUis1 paspyimenus 3THX KOJUIOHAHBIX DAcTBOPOB TpebyeTcsl BHEINHEe BO3JCIHCTBHE,
IPEBBINIAOIIEE 10 SHEPTHH BEIUYMHY 3JIE€KTPOKHHETHYECKOrO MOTEHIMAIa. TakiuM BHEITHHM
BO3JICHCTBAEM MOXET OBITh HANOKEHHE pPasHHULBI IOTEHLUANOB, NeHCTBHE YIbTpasByka,
JIEACTBHE PACTBOPOB MHOIOBAJICHTHBIX KATHOHOB.

Hamu Gbuta ompesienieHa BeTMUMHA 3EKTPOKMHETHYECKOTO TOTCHIHANA IIPOMBIBHOK
BOJIBL, I/I€ B Ka9€CTBE MOIOIIMX BENMIECTB MCIOIB30BATH XO3SIHCTBEHHOE MBIIO ¥ CHHTETHYECKH
MO0 OPOLIOK. Bemauna 511eKTpOKHHETHYECKOr0 IOTEHIMaNa H3MEHSIACh B PEfeax OT
—100 mB 710 + 100 MB., 4TO CBUAETENLCTBYET 06 0GPA3OBAHME MUIIEIUT ¢ PA3THIHBIMA 3apsaMy.
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IIpoMBIBHBIE BOJIBI TOBEPrallH SEKTPOMAIH3Y C UCTIONB30BAHMEM TIOTYIPOHAIIAEMBIX
KaTHOH-OOMCHHBIX MeMOpaH, BO3EHCIBHIO ymbTpasByka. OT BO3NEHCTBHS DAacTBOPOB
MHOTOBAJIEHTHBIX KATHOHOB Mbl OTKA3aMCh, MOCKOJBKY M3 IPOMBIBHBIX BOI IIEPCTH
HEBO3MOXKHO yNAIUTh KaTHOHBI MHOTOBAJIEHTHBIX METAIUIOB, KOTOPBIE SBIISIOTCS TSKEIBIMH 1
HAHOCAT 9KOJIOTHYECKHH ymep6 OKpy»Karomiei cpee.

U3 BEIOpaHHBIX METOIOB CaMBIM 5(()EKTHBHBIM OKA3aJICSl SIEKTPOIUATH3 IPOMBIBHO
BOJIBL, /€ TIPH HCTIONIE30BAHUY IIOJIYIPOHUIIAEMOH KaTHOH-0OMeHHON MeMGpansl MK-40, nner
SJIEKTPOKOATYIISILH: IPOMEIBHON BOJIbL. CTEIEHE BRIIEICHNUS IEPCTHOTO KUPa COCTaBIseT 95 %,
TPAKTUYECKH BECh IEPCTHBIH XXUP BCIUTBIBAET Ha MIOBEPXHOCTH, & MEXAHWYECKAS IPA3b B BHIC
TJIMHBI, IIECKA M OBEYLEr0 HABO3a BBIIANAET C 0Ca/I0K. [IpOMBIBHBIE BOJIBI IIOCIIE TAKOM 06paboTKH
OCBETJLIIOTCS. W NPHUTOJHBI UL WCIONB30BAHMS B HOBOM IMKJIE MOMKE IIEPCTH, HpHYEM
HCUCTIONB30BAHHBIE MOIOIIME CPEJCTBA OCTAalOTCA B pacTBope. [lpw sTOM pemaercs
SKOJIOTHYECKasi MpobJeMa MONHOM JHKBHIALMM CIMBA IIPOMBIBHBIX BOJ IIOCIE MOWKH Ha
(abpuxax ITOIIL, xoTopsle yIuIaduBaioT GoJIbIIHe MTPadbI 3a CIMB BOXEL B KAHATH3AIIHIO.

Hamu paspaGoTana 1aGOpaTopHas yCTAHOBKA, TJie MCIBITAHBI HPOMBIBHEIE BOJBI
pasnuunbix (abpux IIOII, xax Tapasckast, AKTIOGHHCKAS, Cemunanaruackast, Tokmakckas,
Texecckass m npyrue. CosjaHa TeXHONIOrHYECKas CXeMa NAHHOTO METOAA, paspaboTaHa
KOHCTPYKIIHS OIBITHO-IIPOMBIIIICHHOM YCTAHOBKH.

Ha cpexctsa rpanra 'CHC Kommrera nayku MOH PK (MuHucTepcTBa HayKu
Pecriy6maxu Kasaxcran) paspaGoTaHa KOHCTPYKLMH H TIOCTPOEHA OINBITHO-IPOMBILLICHHAS
ycranoska. Ha Tapasckoit dabpuxe nepsuunoi o6paborkn meperu (ITOILI) mpormesn mepbiit
STal NPOMBIIUICHHBIX MCHbITaHUH. B pesyinbTare co3qaHis KOHCTPYKIMH YCTAHOBKH ITOJAHBI
3aiBKH Ha m3o0perenus B Kasaxcrame. B Xojie nCIbITaHMi B cliabble 3BEHbS B KOHCTDPYKIUH
BHOCHJI WU3MCHEHUsS W TEPEeNbIBAM UX. B OCHOBHOM 3TO KacaeTcss MEXaHHYECKOM YacTH
YCTaHOBKY. BBIGpaHHBIN HAMH METO. 3JEKTPOKOAryJSIHH IOKa3al CBOI 3QMEKTHBHOCTH 1
MOXET C YCIIEXOM COCTAaBUTh KOHKYPEHIIUIO CENapaTopaM, IPAMEHSIEMBIM B IIPOMBIIIIEHHOCTH.

Crenens oTaenenus MEPCTHOTO JKUpPa U3 POMBIBHBIX BOJ IEPCTH cocTaBisieT 95 %,
TIPH 3TOM TIPOMBIBHBIC BOZIBI OCBETJIAIOTCS, IIEPCTHBIM JKUP BCILIGIBAET HABEPX, & MEXAHMUECKAs
TpA3b B BUJIC IJIMHBI, TIECKA U OBEYLETO HABO3a BBINANAET B 0cafoK. OCBETICHHYIO IPOMBIBHYIO
BOJTy MOXHO HCIIOJIb30BaTh /ISl IIOBTOPHOIO MCIIONB30BAHMS B IIUKIIE MOMKH mepcTy. Moromue
CPEZICTBA, HE HCIIOJIb30BAHHbIC [IPH MOKKE LIEPCTH, OCTAIOTCS B OCBETICHHOM BOJIE M MOTYT OBITH
HCIIO/Ib30BaHbI IOBTOPHO. Ha Mexanmdeckux cenaparopax, IPAMEHSEMBIX B IPOMBIILICHHOCTH,
CTeNeHk OTAeNeHHs He npeblmaeT 40 % M NPOMBIBHAS BOJA HE MOXKET OBITh MOBTOPHO
uenonp3osana. Pacxon Boasr 11a Mofikk 1 TOHHEI mepceTH cocTaBiseT 10 50 TOHH BOJIBL
IIpennaraemas HaMu TEXHOJIOTHS PELIAET YKOJIOTHYECKYIO TIPOOIeMy JTHKBHAAIHH CTOYHBIX BO
¥ 9KOHOMHH ITUTHEBOM BOIBL.

Ilpu rumponmMse IIEPCTHOTO JWpa OOPasyrOTCs COMM JKMUPHBIX KHCIOT H CMECh
CTEPUHOBBIX, TEPICHOBBIX W aTM(paTHUECKHX CIHPTOB, CPEAM KOTOPHIX Hambojee IEHHBIMU
ABJIAIOTCS CTEPUHOBBIC CIMPTHL. CTEPUHOBBIE CIIHPTBI SBISFOTCS CBHIPBEM [UIS MOJTyYEHHS
CTEPOMAHBIX JIEKAPCTBEHHBIX IPENapaToB M IHINEBBIX JO0ABOK B >KUBOTHOBOJCTBE, TaK B
YaCTHOCTH ILIeHa XOJeCTepuHa cocTaBiuseT 4 pomtapa 3a 1 rpaMM. B mpomsimnenHOCTH
XOJIECTEPHH U €r0 TOMOJIOTH IIOJIyYaloT B3 MO3TOB KPYITHOTO POraToro CKOTA, OBEIl, CBUHEH U
KO3, KOTODBIC SBISIFOTCS IULIEBBIMM JEJMKATECAMH M [PAKTHYECKA HE HUAyT JUId
IPOMBIIUICHHOTO [IPOU3BOJCTBA CTEPOHMIHBIX JIGKAPCTBCHHBIX IPENApaTOB M KOPMOBBIX
no6asok. Hamu moxazano [4], 4To IpH IIEN0YHOM TUAPOIHM3e 06pa3yeTcs yCTONUMBast SMYJIbCHS,
KOTOpast MEIIIaeT MOJHON KOHBEPCHH IEPCTHOTO XKHPa. JIIsl IPOBEICHHUS IIOJIHOTO PA3I0KEHHS
IIEPCTHOTO JKUPA YCTAHOBJICHBI 3aKOHOMEPHOCTH CMEINEHHS THAPOGUIBHO-THIO(HILHOTO
PaBHOBECHs, KOTOPbIE IO3BOJISIOT JOCTHYH IIONHOTO DPasloXCHHMs LIEPCTHOrO Xupa. Bee
TPOZYKTHI PA3/IOKEHHUs IEPCTHOTO JKUPA HAXOMAT IPHMEHEHHE B [PAKTHKE: TaK COJH KUPHBIX
KHCJIOT SIBISIOTCS XOPOIIMMH OMyJIbraTOpaMy, TEPHEHOBBE U alH(paTHYECKHe CIUPTHI
HUCIIOJIB3YIOTCS Ka9eCTBE PACTBOPHUTENEH UM CHIPhS U1l XUMUYECKUX CHHTE30B.
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Konuspaev S. R., Akhatova Z. S., Kasenova B. A., Duzelbaeva S. D.
Technology for separating grease from the water, where wool was washed, and its
advanced processing

Summary. In this abstract, we suggest alternatives for separating grease (wool wax) from
the water, where wool was washed, without using separators. We developed the laboratory unit
and tested it on the wash water of the following Wool-Processing plants: Tarazskaya,
Aktyubinskaya, Semipalatinskaya, Tokmakskaya, Tekesskaya, etc. The technological scheme of
this method and the design of the pilot unit was created.

Keywords: grease (wool wax), wash water, electrocoagulation (EC), hydrolysis, sterol
alcohol, salts of fatty acids.
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JKenynouHo-kumednbie  3a60NEBAHMS  MONOMHSKA, NPOSBISIONMECS —THAPEHHBIM
CHHIPOMOM, Hambojee IHMPOKO  PACHPOCTPAHEHbl B  YCIOBHAX  HPOMBIILICHHOTO
JKHBOTHOBOACTBA [2]. B cBMH ¢ du3nonOrmuecknM HMMYyHOZE(GHITATOM H OCOOGEHHOCTSIMHE
THIEBAPEHAS TENAT GOPMUPYIONIMHACS KaUYeCTBEHHBIN 1 KOJIMYECTBEHHBIH COCTAB HOPMAIBHOI
MHKPO(JIOPEI HE CIOCOOEH MPEIOTBPATHTD 3aceIeHHe KUIIEUHHKA MATOTEHHBIME M YCIOBHO-
NIATOTEHHBIME MHKPOOPraHW3MaMH, YTO HPHBOJUT K BO3HUKHOBEHHIO OOJIE3HEW, CHIKEHHIO
HHTEHCHBHOCTH POCTa, IPOAYKTUBHOCTH U COXpaHHOCTH [3, 7]. HepanuonansHoe npuMeHeHHe
QHTHOAKTEPUATBHON TEpaIliy, YXyALUICHHE SKONOTHYECKOH CHTyaluu 0GYCIOBHIN H3MEHEHHE
TPaJMIMOHHO KIMHAIECKOH KAapTHHB MOHOMH(EKIMIA U HPHBENIH K yBETHYCHUIO YIETBHOrO
BECa aCCOLMMPOBaHHON MUKPOOHOH aTonoruu [1]. Yikecrouenue TpeGoBanmii K S5KOJIOTHUECKOH
0e30IaCHOCTH  JKMBOTHOBONUECKOH NPONYKUMH 3aCTABHIO BETEPHHAPHYIO —MEIHIHHY
HEPECMOTPETH BOIPOCH! ONTUMU3ANK KOHTPOJIS HHQEKIHI, BHI3BAHHBIX YCIOBHO-TIATOTEHHOM
MEKpodiopo#t [4]. B KauecTBe albTepHATHBEI aHTHOAKTEPHATLHBIM MPENapaTaM B CEIbCKOM
XO3SHCTBE MIUPOKO IIPHMEHSIOT IPOOHOTHKH [5, 6].

Llens paHHOTO MCCIENOBAaHHS — W3YYEHWE BIMSHUS IPOOHOTHYECKOH I0GABKH
«Terpanakro6axTepu» Ha IPOXYKTHBHOCTS U HECTIENH(QUIECKYIO PE3UCTEHTHOCTD TEILSIT.

Wccnenosanue nposeneHo Ha JBYX Ipynnax Teist 20-THEBHOTO BO3PACTA IO 5 TOJOB B
Kaxnoi. IIpogomkurensHocTs ombita coctaBmma 20 nHed. Tenstta KOHTPONBHON TpYIIIBI
TIOJTy4all OCHOBHOH pauuon (OP), TenATa ombITHOM rpymms! B gobasnenne Kk OP momyyamu 1 1
THO(HIM3MPOBAHHOTO Tpenapara Terpabakrobaktepuna (5x10'° KOE/r) 5 mueit B Hememo. B
cocraB  «TerpanakroGakTepuHa» BXOIAT YeThIpe INTAMMA JAKTOGAIMIT, MPOSBIISIONIX
AHTarOHUCTHIECKYIO aKTUBHOCTH B OTHOIIEHHH yCIIOBHO-IIATOTEHHBIX GAKTEPHHA, YCTONUMBOCTH
K IIMPOKOMY CIEKTPY aHTHOMOTHKOB M OONaJalOmMX BBICOKHMH MOKAa3aTENSMH aire3du K
SIUTENHIO KAIEYHKKA. TeNsT ekeHeIeNbHO B3BENIHBAIA, B HAYalle U B KOHIIE OIIBITA IPOBOIMIN
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