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COBEPIIIEHCTBOBAHHi TEXHoJIoTI4II rrrxEHr{rrHoro xIEEA
c ucrroJrb3oBAHrmM pnconofr Fosrmnxra

IllanmaponaA.A.

' 
Atuamuuct<uil mexHolo?wectcuil yHulepcumem

BneAenue B Hacronqee BpeMtr aIfiyaJIEHBIM sultnerrcfi. norrcK npupo,quhrx BerqecrB, coAepxarql4(
H$aMeHItMEIe aMI'IHoKlIcJrorbI, BlrraMHrrbr, MI{HepaJIbr, neo6xo4nubre .qJrr noBbrrrreHHr ycrofi.mnocm
opraHIBMa r nos4eficrnr+o ne6larorpl,IfiTHbrx Qarropon oKpy'@ouefi cpe,qu. Hau6olee ,46"*11*ott
cnoco6ou 6opr6rr c_ gr'r(prnrylroM MI.IKpoIryrprreHToB rBJrrercfl o6orarqiur,re xne6o6yrotor* us1e;171it
npoAyKraMr.r uepepa6orxu 3JraKoBbrx KyJrETyp.

I{g scero KoMruleKca 3epHonepepa6arurarorqeft npourrmneHHocrn KpyrrrHoe npog3Bo,{crBo
xapaloepr'I3yercs l{Hgrofi crelreHElo ficnonb3oBaH[f; no6o.nrrx npo.[tyKToB nepepa6orxu sepHa B Kpy[y.
orcyrcmyror Ha)rqHo o6ocnosanHble perueHzr no paspa6orKe peclpgoc6eperarorqlp1 rexnonorni
nepepa6orrr'I BTopHEIbrx rrpo4rtcroB rpynrnoft nponrruurenuocrr,r raKrre KaK pucoBa.{ 4po6lerma. I,I4ea
co3AaHHf, 6esomognoro nporl3BoAcrBa, ocuoBaHHoro Ha rrpl,rHrtrune nau6oree norsoro HcnoJIBsoBaHLrrr
cbrpbr, Brrrorrafl orxoAbr, no-npe)rmeMy ocraercfl suawruofi [ I ].

PHcosHfi KpaxMaJI o6lagaer 6onrurefi floAarJrrrBocrbro arrnnorrroruqecKnM Qeprvrerrana, BBeAeHHe
onpeAeJreHHoro KoJrI'rqecTBa pucorofi LTyKLI B peqerrrypy recra rrs nrueru.rnofi MyKr.r [p]rBoAEr K
rarilencufuraqrm 6uoxrryn Iecrux H nanrcpo6no.uorrqecruor npoqeccoB, [oBbrrtraer KaqecrBo
lpoAyKIIHlI' oHI'DKaeT TexHoJrorHllecKrre 3arparbl. ,{uernvecxue cnoftcrsa HsAerHfi 11pE gToM
floBblrlralorcr. C ynenrveu]reM KoJrr.rrecrna ptrconofi rvryru llrrrencar0rurypyerc{ Kr,rcJroronaxorurenue[2].

Y,cnerunoe nporeKaH[e uzrpo6lrororrirrrecKlD(, 6ttoxt'ttuu.IecKl,rx fi $z"tmo-xuugqecKax npoqeccoB
g xne6oneqeHn[ 3aBvtclrr or [pI,IMeIrfleMbD( MoJrorrHoKr,rcJrbrx gaKBacoK. Kagaxorancrr,re yqeHbre
BHeApI'IJrIt 6rnonornqecrr.ni cnoco6 3arql,Irbl xre6a or raproSelrHofi 6oresHg 3a crrer rrpgroroBneHr,rrr B
yOJIOBI'IJD( [poH3BoAcrBa BbrcoKoKI,IcJro rrmeH]rrrHbrx 3aKBacoK lreso{nmuhrx MoJrorrHoKgoJrhrx
6artepzfi, KorAa upH pil3BoAorrnoM r&IKne 6Hra sHeceHa rrucra.Jr xynrrypa L. Fermentum-27.
Hccne4oranBl npoH3BoAcrBeHHbIe 3aKBacKr.r rpex xre6o3aBoAoB, B pe3yJrbrare Koropbrx ycraHoBneHo,
rITo B exeAHeBHo o6nognselmx 3aKBacKax npucyrcrByer He ronbKo BHeceHHa{ qucrau-'rcynrrypa L.
Fermentum-27, uo H MHorHe Apyrue BI4ArI MoJloqHoKucnofi rvnucpo$nopu. O4uaro AqMHHaHTH6TMH
BHAaMI{ tBJIffIorcff 4 sfiAa; L. Fermenfum-27, L-btevis, L-plantarum, L-casei var alactosus. B
Aalruefiueu r la6oparopubD( ycJIoBr,uD( 6ruru nccne4oBaHbr nmeHr{rrHbre BbrcoKoKr,rcJrorrlrle 3aKBacKr,I
uesoQulrnrx MoJloqlroKlrcJrx 6arrepufi 6eg sHeceHufl rrrcrbrx rryJrrTyp. Eruz u:yreHlr raKue
3aKBacKH I'I3 pasJrr.rrlHbD( Br,IAoB lvryKlr: pxanofi, Tpr.nuKaJreBofi, ryrqypysnoft a 4p. O6napyxeHo, rrro
noMHMo MoJIotIHoKlIclofi uurpo$lopu, HHorAa Bcrpeqilrucb eAr.rHr,frlHbre KJrerKH 4poxorcefi, THTII;TIH6D(
Ant MfIIrErx cpe4' flosroMy BIDKHIIM ycnoBl{eM noBbllueHfiJr aKTr,IBHocrtr.upo>ronefi }r MoJrormoKrrcJr6D(
6arrepr,rfi .EBJrffercr no46op cpeAbr KyrbrnBupo Bauryrt.

I{emro Hacro{rqnx }rccneAoBaHprit. sspuroct r.rs} reHue ooo6ennocrefi pegJnwru'- MojrorrHoK[rcJrbH
6amepnfi u 4poxorefi Ha III-ITareJIrnofi cpe4e, noJD reHHofi npz uc[oJrb3oBaHg]r pncorofi Apo6neHKH.
.{nr paapa6orFu HoBoro accoprr,IMelrra xre6a H3franu BJrrrrHHe nonfrenuofi ronr6ururponasnofi
noJrrrrrrraMMosofi saKBacKr,r nps ucnonrsoBarrm{ pracorofi Apo6reHKu (KIIIII3-3) na tfoprur,rpoBilglre
Kaqecrga xle6a.

Marepxatrr rr MeroAbr fotosl,ulu gnbrrnrre npo6u rou6uuupoBaHHrrx [oJrarurilMMoBbD(
3aKBacoK c 4o6auenueu pucoroft Apo6reHKr,r (KItrII3-P). flnr upurmoBJreHn saKBacoK r I qacru
rvryKr{ puconofi Apo6renru ro6asrrnn Z-3 sacrrr Bo.4br rcuneparypofi lg_20oc, TrrlareJrbHo
[9peMeIIII'IBaJII,I u ocraBJrrJII{ Ha Qepnrenraqruo npn TeMleparype oKp}Drarorqerc Bo3A)nm Ao
AocrrDKeHI{f, nrrpyeuofi KllcJrorHocrlr 1l-12 rpa4; flpo6u [epeMerrrrrBarn qepe3 KalmAbre 2-3 qaca.
Koutporrcu cfiyrtlula rou6uunpoBaHHur roJrnruraMMoBalr 3aKBacra (KIIIII3) ns mueHn.rHofi rr,ryru II
copTa.

Tecro roroBI,InI4 6esonapuuu cnoco6onr lr3 rrrtreuurlrtofi vryru fiepBoro copra, c 4o6anneuneu 5,
10, 15, 20, 25 % KIIIII3-3 Ha ocHoBe puconofi Apo6nenxr,r no o6qenpunmofi uero4me. flpu
npoBeAeHHrI HcoJIe"{oBaHr,Ift a rourporbHoe recro BHoc}rJrH 10% KIILU3 Ha ocHoBe nurenrrqgofi rvryrcu II
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rpocnelKllBaJll{ B TeqeHHe 300 rr,rus.
Pesy;rrrarrr trccJreAoBanufi O raqecrne rcotrt6rurupoBaHHbrx nonrrmraMMoBbrx 3aKBacoK cyAI4Jil4

no BJTtDKHOCTH, n{:rpyerraoft KrrcJIoTrrocTE, no.4serr,ruoft cHJre, BoccTaHoBllfrelrnoft aKTrrBHocTpr'
KonfirrecrBy ApoxxeBbrK KrreroK H MoJrorruoKrrcmx 6arctepuft, a raxxe ID( coorHolrreHrllo.

Onrrnrrre 3aKBacKa'rrpeBocxoAlrJru KaqecrBoM 3aKBacxry KoIITpoJIbHoro o6pasqa u orJrI{rI:IJILIcE
yqqureHHbrura 6norexnoJrornqecKr{Mlr xapaKTepHcrI{KaJ\,IH: BHaqeHr,rt no4reunoil culsr 6ruu HruKe Ha
12 uutt Ar.f, 3aKBacoK c plrcoBoft gpo6leurofi, no cpaBHeHI,IeM c KolnpoJreu. BocctanoBlrreJlbHilf,
aKTHBHocrb, coorBgrcrBeHHo, ytuenlrurrJlacl na llIr,rlnr; Konl'rqecrBo KIIeroK lpo>rorceft 6ruIo nrure na

6lYo; xolwtecTBo MoJrorrHoKr{cJrbD( 6axrepufi yBeJrlfrlrJrocs ua 45Yo, IIo cpaBHeHI,[o c KoIITpOJIbHbIM
o6pa.euou. Coornomenr,re gpoxorefi Ir MoJrorruoKuclrrx 6amepufi cocraauno l:34, B KolrrpoJrbHoM
oGpasqe - l:37.

flonrrruerue arcrl,rBnocrr{ 6pogrcJrHofi rvrurcpo$nopu B olrblTrrbx rorvr6urupoBaHHbD(
rroJrnrrrraMMoBbrx 3aKBacrcar< o6r.scHrgrc.fi TeM, rrro ocHoBHbrM <larroporra NrrpagBrffrrfl, n pa3Muox(eHl{t
MoJrorrHoKHcJIbx 6arcrepufi rBflrercfi HaJrlrque 6onruoro Konl{qecrBa asorl,IcrbD( BeIrIecrB B
nIITareJIbHofi cuecll, a Ar.ff Apo)rcKeBbrx KJreroK - 3HarMTeJIbHoe coAepxaHrle caxapoB, aMHHoK[IcJIor,
BrrraMHHoB, Mr,rKposneMerrroB IIo cpaBHeHr.no c mleruIqnofi rvryxofi II copTa. flpuuenerue
rloJrr.rrrlrar\,rMoBbrx 3aKBacor, oco6enno npI.I IrcnoJrb3oBaHHLI pUcoaofi Apobrerilcl, llnaetoqefi HalIJIyqmHe
noKa3areilu KarlecrB4 6naronpnrrno noBnwrJro Ha ,{fl.IitHeAetrTeJrbnocrb ApoxxeBbrx KII9ToK Lr
MoroqHoru,rcnrx 6arreprui. 3u,r <[arropbl trocrryro{m,I ocHoBaIilIeM AJII uccneAoBanrzt Bllrnllrr4s.
rcorr,r6unupoBaHHbD( 3tlKBacoK r{a KaqecrBo xle6a.

B orrbrrrrbrx o6pasqax xle6a npu KIIIII3- P npn pa3nrl.m6D( Ao3upoBKax yJryquarorct
crpyKTypuo-MexaHr.Frecrule csoftcrsa MrrKr.rlra, Queruco-xwnmuectue noKtBareJIH x-ne6a. flpo6rr xne6a,
flpuroroBneHrrrre c BHeceHrreM 10, l5oA KItrII3- P I,IMeJM sucoK[fi yAelursIfi o6reru, npaBl{rmrryo

Qopmy 6es tpequn H no,qpbrBoB, cBerJro-Kop enufi rlser KopKH c npwITHbIM BKycoM IiI apoMaroM, a c

.{o6asneHr.reyr20,25Yo KIIIII3- P rper KopKlr u ula craHoBrrJlcr xopuvnesul{. OTEITIIUe o6pasqrt
c I0 u l|oh KIIIII3- P 6uml JD rrur.rMu: noplrcrocrb BbrrIIe Ko oJIBHoro o6pa.:ua ua 7,3 w l1,0Vo,
coorBercrBeHHo, ygenb o6sernr na 7,1 *r 9,5o/o, tfopuoyctofiwmoctr na 4,1 u 8,3%o, crpyloypHo-

panuouepnofi, romosrerurofi. ,{alnrefimee yBerurreHue Ao3HpoBKr,I KItrII3- P npI{BoAItJIo K
yxyrrrreHuro ocuosubD( uorasarerefi KaqecrBa x.ne6a.

O6cyxtenue p$yJrbraron Onrmrue o6pa.aqu c BHeceHI.Ieu 5, 20%o rvryru KIIIII3- P raroKe
npeBocxoAunn KorrrpoJrbrufi o6paseq. flo guaqeHr{f,M uopucrocru, rfopuoycrofruuBocrll n lreKoropblM

Apyrril{ noKasarersM oHH ycrynaror o6pasuau c BHeceHI,IeM 10,l5o KIIIII3- P . IIff AarrIlbrx o6pa:uon
rropucrocrb coorBercrByer 85,86 % (rorrpors - 82%o), yAemnrtft o6teu cocraBJrf,er 4,3, 4,4 crtC/r
(rorrporn - 4,2ctr3lr),a rroKa3areJlu crpyKrypHo-MexaHrqecrcrrx croficrs coorBercrBylor 102,108 o6rq.
eg. npu6opa (rorrpom - 91 o6rq. e,q. npu6opa). O6pareq 0 BHeceHHev' 25Yo rr,ryru KIIIII3- P 6rur na
ypoBHe KourpoJrbHoro o6palua.

Taxr,rrr,r o6pasou, npoBeAeHue orrrr,IMu3aupru IroJtflemrbrx gasncn{octefi KaqecrBeHHbx
uorasarenefi xne6a or KoJrraErecrBa KIIIII3-P no3BoJrlrJro ycraHoBrrrb, tITo oml,IMalrsofi 4osttpouroft
K[IIII3. P npu 6esonapnou cnoco6e recrouprroroBlrerluff ssnwrcfr, t|yo.

Brrnogrr Taruru o6parou, cAeJranlr cne,qruou1ue BbIBoAbI:
- [oBbIIueHHe KoJrr{qecrBa gpoxorefi H MoJIorIHoKr{cJrbrx 6arreprfi, a ralol(e yBerLIrIeH[e ID(

6po4antnofi aKTr{BHocrI,r n rou6ruuposanuofi uonuurra}rtvrosofi 3aKBacKe noJIo}I(eHo B ocHoBy
p aspa6 omunofi -rexHororrur ;

- [pr{MeHeHrre rou6urulposanHofi noJrnrrlTaMMonofi gaxsacKll Ha ocHoBe puconofi ,upodnerru
cuoco6cmyer noBbrmeur{Io KarreorBa vte6a, ero nuuleBofi qensocttt;

- JrfrrrruMrr no Qusuro-xrMrqecKur4 noKa3arensM.uBJrtlorcf, o6parurr c BHeceHI,IeM 15 % KIIru3-
P, noryreHnsre o6pasqrr eror 6olee uureHcLtBHofi orcpacrcr,r KopKI4 u 6oree flpKo BblptuKerrlrrtft nryc u

apoMar ne4ernE.

LHuxtttpopona T., Menlrilrros E., Cerepune C. floteur{nanrnue Bo3Mo ocrl,I no6oqnrx
-2006. - J\b10.- c.62-63.
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2.Ilarerrr PO. Ns 2110919" Cnoco6 npou3BoAcrBa AnsrrrrecKoro xre6a /i Ilft<ypon H.8., Hecuna B.B.
Orry-6n. 20.05.98.
3 .

* * *
Tuirvr4i rexHoJrorHflJIapAEI el{Aey 6amnun4a, 6aramr xapMa eniu.qi nypiuni uafiAaranauug.

Korrr6nrupneHreH TIoJIHIuTaMMAII artrbrMaHbrrI xyparurnua 6ap rypiruri nafiganauy yruin
rexHoJIorH{JIbI4 memir'agep 6epingi. I(yparvmn4a a,qrrH-ara rypim xaprnracii 6ap geHgi errAey uptg1;n51
TaraMAbIK lqrlrbulblfbl )KeHe catracbl xoraphlnarblJreur.duaait HaHrIHIIH TexHoJrorr.rflcbr )KacaJrAbr.

To develop low-waste technologies are used most valuable cereals: rice Meal. Recommended
technology solutions for the application Rice Meal in a combination polishtammovoy ferment. The
technology of wheat bread increased nutritional value and quality witl the use of grain processing
product.
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OIITI,IMH3AII4.q TEXHOJIOTru,I TIIEHI,IqHO|O XJIEEA
c IPI4MEHEHI4EM ]vtyKr4l43 3EPHA CyAAHCKOfi rpenu

Illannrapona I.A.

Antvtamwtctcuil mexnonoeuqecrcuil yHunepcumem

Bne4enne. flporpeccrnnHrle rexHonorprrecKae cxeMbr npou3BoAcrBa x.ne6o6ynoqrrbrx us1enrafr,
paspa6aumalorct c freroM coBpeMeHHbIx [peAcralBnenr.rfi o MexaHH3Max cJro)KHbrx npoqeccoB,
nos4eficrqtolqlo( Ha peonoruFlecx-pre csoficrsa recra, 6poau;lruyro aKTrrBnocrr .upoxxenofi K[erKH,
$opunponanue KarlecrBa xne6a. 3agauu pacrunpeHr{rr aocoprlrMeHTa, noBbrmenu;r KaqecrBa u
npoH3BoAcrBa xle6nux fisAeruft c BrIcoKHMu norpe6rareJrbcKtrMrr csoftcrBalru Moryr pelrarbcff Ha
ocHoBe rIplIMeHeHI'IJI nporo/KToB nepepa6otru 3JIaKoBbrx KyJrbryp c H3MeHeHlreM lrx rexHonorgqecKr{x
cnoficrs.

flepcuerrnrbl npuMeHeHlrfl IvryIeI rrs 3epHa cyAancrofi TpaBBr npu npLrroroBJreHuu nrueHr{rrnoro
xle6a ofipe.[eJulrcTct ero IIeHHITM xr,rMnqecxuM cocraBoM, [rg) reHr,rerr,r $epuerruofi axrunHocru,
BJrltf,IoIqID( na 6emoso-IlporellHa3nrrfi, ymenoAno-aMnnagnrrfi rorvmneKcll MyKlr, o6ecne.r[Barourx
ycKopeHre cospeBaHlre rccm[ 1 ].

I'Isyntu BIrnJIHr.re p{BJrruHbrx KoJrr{qecrB perlenrypHbrx KoMnonerrroB, xre6oneraprrm
yJryqul'rrereft npu o4noQasnorvr cnoco6e recrorpuroroBJreHr,rfl Ha KarreorBo xne6a, npuroroBJregHoro c
lrcnoJrr3oBarrueM rvfyKr{ cyAaucroft Tp:lBEr (10% r o6rqefi Macce rvryxn).

Marepna;ru H MeroAbt. [pz HccJIeAoBaHrrr Brrwturrfl AonoJrHrrreirbublx BnqoB cbrpbr - caxapa [r
MaprapHHa Ha KaqeorBo xle6a npoBoArlnu npo6nue ra6oparopnbre BbrfleqKr.r xle6a 6esonapurnn
cnoco6ou It3 cMecu MyKrI TIIeHI{quofi nepnoro copra rd Myrc*r cygaucrcofi TpilBbr npn coorrrorueHr,rpr
90:10.

caxap-ngcoK n MaprapHH BHoClrJrLr B KOJrHqecrBax 3-10 %oxuacce lvryru. B ra.recrne Korrrpols
rrcnoJIE3oBaJIu npo6u xle6a H3 nltreuntlHofi nryrcu H rvryrclr cy4aucrofi TpaBbr npa BbrrlelepeqlrcJreHHoM
coorrlo[reHltl,I IvryIQ. Anaaus KaqecrBa xre6a [poBoAtrJrr,r qepes 14-16 q nocire BbrneqKu rro
o6ulenpuumurvr Mero.qnM.

Pesylrrarrr uccJreAoBaHufi. Ysera.reHHe KoJrHqecrBa caxapa-rrecKa or 3 Ao 5 %o x Macce MyKr,r
flprrBoAuno K yBenl{qeHuro yAenbHoro o6reua, ropr{crocru u o6qefi c)rc4MaeMocru MflKrrrra xre6a, I
cpeAHeM ua 5,2 u 7 ,ZYo; 3,7 u 4,9 Yo; 9 ,4 u ll ,4 .%o no cpaBneuuro c KorrrpoJreu. Bnecenne MaprapnHa
B KoJrHqecrBe 3 - 5 %o rcuacce r[yKr,I TapKe cnoco6crsosano rroBbrlueur,to yAeJrbnoro o6reru4
nopucrocrH lI o6qefi cxuMaeMocru M.rrKurrra, B cpeAHeM, coorBgrcrBeHHo Ha 7,2 w 8,9 o/o;3,7 n 6,2 Yo;
L2,5 ul9,8yo IIo cpaBHeHr4ro c KorrrponeM.

CosDlecrnoe BHeceHlre xnpa H cixapa rarcr(e oKagbrBiuro 6olrnufi yrry.mraloruld KaqecrBo xle6a
e$sem: ygelrunfi o6reu yBenr{lrHBaJrc.fl rro cpaBHeHr.rp c KoHTpOJTeM tta I0,5%o, rroprrcrocrB na 7,4 %o,
oSqal cxcr4MaeMocrL MrKHma sa 17.1%o.
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