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llCIIOJIh30BaHlIe MlIueJIlI5I rplI6a BerneHKlI

,Il)I5I IIOBhlrneHlI5I IIIII.IJ;eBOllueHHOCTII XJIe6a
KaHO. meXH. HayK II.E. KOCTPOBA, KaHo. meXH. HayK P.A. <DE,UOPOBA

CaHKm-llemep6ypzcKuu zocyoapcm6eHHblu yHu6epcumem
HU3KomeMnepamypHblx U nU/J4e6bIX meXHO/lOZUU

Theincorporation of protein-containing additives (PCA)with the mycelium of
Oyster mushroom, grown on wheat grains and wheat brans, into the
formulation of wheat bread was investigated. The optimum amount of PCA
with mycelium of Oyster mushroom for the quality of bread is 3 % and 5 %
from the amount of flour. Theincorporation of 3% of PCAreduces the time of
fermentation by 1,5-fold with the preservation of taste and physical and
chemical quality indices. Thetotal amount of protein in the bread in this case
increases by 50 %.

COIVIaJIbHbIe H 3KOHOMHqeCKHeH3MeHeHHjI, rrpoHcxoM-

mHe B POCCHH,rrpHBeJIH K CHH)f(eHHIO rrpOH3BO,l{CTBaH rro-

Tpe6JIeHHjI TaKHX OCHOBHbIX rrHmeBbIX rrpO,l{yKToB, KaK

epPYKTbI,OBOmH, pbI6a, MjlCO.

AHaJIH3 CTpyKTypbI rrHTaHHjI HaCeJIeHHjI BbljlBHJI rrpH

3TOM cTa6HJIbHOe YBeJIHqeHHe rroTpe6JIeHHjI xJIe6a H XJIe-

606yJIOqHbIX H3,l{eJIHH.

TIp06JIeMa He,l{OCTaTOqHOHrrHmeBoH lIeHHOCTH xJIe6a

j1BJIjleTCjI 06meH qaCTblO rrp06JIeMbI ,l{eepHIIHTa 6eJIKa (rro

KOJIHqeCTBYH KaqeCTBY) B palIHoHe rrHTaHHjI HaCeJIeHHjI.

Ee perneHHe OCHOBbIBaeTCjI Ha cOBeprneHcTBoBaHIiH

CTPYKTYpbIaccopTHMeHTa BbIIlycKaeMbIx XJIe606yJIOqHbIX

H3,l{eJIHH,H3bICKaHHH,l{M xJIe60rreKapHoro rrpOH3BO,l{CTBa

HOBbIX6HOJIOrHqeCKH lIeHHbIX BH,l{OBCbIPbjl.

TIepcrreKTHBHbIM HarrpaBJIeHHeM, 06eCrreqHBalOmHM

rrOBblrneHHe KaqeCTBa H 6HOJIOrHqeCKOH lIeHHOCTH rrrne-

HHqHOrO XJIe6a, j1BJIjleTCjIrrpHMeHeHHe 6eJIOKCO,l{ep)f(ameH

,l{06aBKH (I>C,lJ;),060rameHHoH MHlIeJIHeM rpH6a Pleurotus

ostreatus (BerneHKa).

fpH6bI - rrpo,l{yKT 6y,l{ymero. OHH cO,l{ep)f(aT lIeJIbIH Pjl,l{

lIeHHbIX MjI qeJIOBeqeCKOrO opraHH3Ma BemeCTB. B HHX

cO,l{ep)f(aTCjI KaJIHH, HaTpHH, IIHHK, MapraHelI, )f(eJIe30,

Me,l{b, HO,l{H ,l{pyrHe 3JIeMeHTbI. Caxapa (rJIIOK03a, MaHHO-

3a H ,l{p.) 3HaqHTeJIbHO YBeJIHqHBalOT rrHmeBylO lIeHHOCTb

H rrpH,l{alOT rpH6aM rrpHjlTHbIH CJIa,l{KOBaTbIHBKYC, a CBO-

60,l{HbIe aMHHOKHCJIOTbI,3KcTpaKTHBHbIe BemeCTBa yCH-

JIHBalOTarrrreTHT, crroc06cTBylOT BbI,l{eJIeHHIO)f(eJIy):{OqHOrO

COKaH JIyqrneMy yCBoeHHIO rrHmH.

Terrepb ~e He BbI3bIBaeTCOMHeHHHB03paCTalOmM POJIb

rpH60B, KaK,l{OrrOJIHHTeJIbHOrOHCTO'IHHKa6eJIKa~ IlHTa~

HaCeJIe~ 3eMJIH, KopMa ~ )f(HBOTHbIXH PbI6, HCTOqHHKa

Pa3JIHqHbIX6HOJIOrnqeCKHaKTHBHbIXBemeCTB,l{M rrHmeBOH

H <papMalIeBT~eCKOH, KOCMeTHqeCKOHrrpOMbIlIIJIeHHOCTH.

IIo rrporH03aM CrrelIHaJIHCTOB B 6y,l{ymeM .BO MHorHX

CTpaHax MHpa rpH6bI 6y,l{yT BbIpamHBaTb B TaKHX KOJIHqe-

CTBax, KaK CeHqaC KapToepeJIb, qro rrOKpoeT 3HaqHTeJIb-

HylO qaCTb MHpOBoro ,l{eepHIIHTa 6eJIKa [1].
TIepBbIe HayqHble pa60TbI rro BbIpamHBaHHIO MHlIeJIHjI

C'be,l{06HbIX rpH60B ,l{JIjI rrHmeBbIX H KOpMOBbIX lIeJIeH rro-

j1BHJIHCbB 50-x rO,l{ax rrpOIIIJIOrO CTOJIeTHjI. B HaCTOjlmee

BpeMjI C lIeJIblO rrOJIyqeHHjI rrHmeBoH 6HoMaccbI KyJIbTH-

BHpylOT 60JIee 80 BH,l{OBBbIcrnHX C'be,l{06HbIX rpH60B. Bce

60JIbrnee 3HaqeHHe rrpH06peTalOT rpH6bI H B Me,l{HIIHHe.

TaK, pa3JIHqHble BH,l{bI rnaMrrHHbOHOB HCrrOJIb3YlOT MjI

YJIyqrneHHjI rrHmeBapeHHjI H CHH)f(eHHjI KpOBjlHOrO ,l{aBJIe-

HUH. fpH6bI crroc06HbI TaK)f(e CHH)f(aTb Bpe,l{Hble rrOCJIe,l{-

CTBHjI JIyqeBOH epH3HOTeparrHH H B pjl,l{e CJIyqaeB rrOBbI-

rnaTb YCTOHqHBOCTbopraHH3Ma K pa,l{HaIIHH.

lllaMrrHHboHbI, BerneHKy H ,l{pyrHe rpH6bI MO)f(HOBbIpa-

mHBaTb KpyrJIbIH ro,l{. fpH6bI, rrOJIyqeHHbIe B HCKYCCT-

BeHHbIX YCJIOBHjlX, OTJIHqalOTCjI3KOJIOrHqeCKOHqHCTOTOH.

OC06bIH HHTepec K rpH60BO,l{CTBy rrOjlBHJICjI B rrOCJIe-

,l{HHe ,l{eCjlTHJIeTHjI. TIpHqHHa 3Toro rrpocTa - BbICOKajl

OT,l{aqa KyJIbTHBHpyeMblx rpH60B: rrpH Ha6JIIO,l{aeMOM B

MHpe He,l{OCTaTKe6eJIKa TOJIbKOC 1 ra rpH6HoH rrJIaHTa-

IIHH MO)f(HO rrOJIyqHTb 80 T cyxoro 6eJIKa [2].
B CBjl3H C BbIrneH3JIO)f(eHHbIM pa3pa60TKa HayqHO 060-

CHOBaHHOHTeXHOJIOrHH rrpHrOTOBJIeH~ XJIe6a CrrpHMeHe-

HHeM 6eJIOKCO,l{ep)f(amHX ,l{06aBOK (I>C,lJ;), 060rameHHbIx

MHlIeJIHeM rpH6a BerneHKH, j1BJIjleTCjI aKTyaJIbHOH H HMe-

eT Ba)f(HOe TeOpeTHqeCKOe H rrpaKTHqeCKOe 3HaqeHHe.

B HaCTOjlmeH pa60Te ,l{OKa3bIBaeTCjI lIeJIeco06pa3HocTb

HCrrOJIb30BaHHjI MHlIeJIHjI rpH6a Pleurotus ostreatus (Be-

rneHKH), BbIpameHHoro Ha 3epHe rrrneHHlIbI HJIH rrrneHH'I-



HbIX oTpy6HX, .n.JIH1l0BbIllIeHHH llHIlleBOH lleHHOcTH llllIe-

HHtIHOrO xJIe6a.

JfcCJIe.n.OBaHHH IIpOBO.n.HJIHCb B .n.Ba :3Talla:

V 1l0JIy'IeHHe EC,n, 06JIa.n.aIOII.IHX 3a.n.aHHblMH CBOHCTBa-

MH, BO BCepOCCHHCKOM Hay'IHO-HCCJIe.n.OBaTeJIbCKOM HH-

cmTyTe 3aII.IHTbI pacTeHHH (fRY BII3P);

V IIpoBe.n.eHHe cepHH IIp06HbIX BbIlle'IeK xJIe6a 6e3-

ollapHbIM clloc060M B COOTBeTCTBHH C faCT 15015 - 90
[3] Ha Ka<pe.n.pe IIHII.IeBOH 6HOTeXHOJIOrHH CaHKT- I1eTep-

6yprcKoro rocy.n.apCTBeHHoro yHHBepcHTeTa HH3KOTeMlle-

paTypHbIx H llHIueBbIX TeXHOJIOrHH;

B Ka'IeCTBe EC,n B OllbITHble 06pa311bI BHOCHJIH 060ra-

llleHHOe MHlleJIHeM rpH6a BellIeHKH:

V llllIeHH'IHOe 3epHO;

V llllIeHH'IHbIe oTpy6H;

V H'IMeHb;

V COJIO.n.OByIO.n.P06HHY,

a TaK)I(e BbICYllIeHHbIe llJIo.n.OBbIe TeJIa BellIeHKH.

B COOTBeTCTBHH C 1l0Ka3aTeJIHMH Ka'IeCTBa H MeTo.n.a-

MH, IIpe.n.ycMoTpeHHbIMH B rocy.n.apCTBeHHblx cTaH.n.aPTax

Ha xJIe6 H XJIe606yJIO'IHbIe H3.n.eJIHH, HaHJIy'IlliHe pe3yJIb-

TaTbI 1l0JIY'IeHbl B OllbITHbIX 06pa311ax C .n.06aBJIeHHeM 3epHa

llIlleHHllbI, 060raII.IeHHOH MHlleJIHeM rpH6a BellIeHKH, H

llIlleHH'IHbIX OTPy6eH, 060rallleHHbIx MHlleJIHeM rpH6a Be-

Ta6AUl{a 1
Pel{enmypa npuzom08AeHUJl mecma 6e3onapHbIM cnoco6oM

(Ha 100 ICZMYICU)

KOHTPOJIb-

CblPbC HblH aapM- 3 % EC,lJ, 5 % EC,lJ,

aHT

MYJ<a nlllCHWIHasI
100 97 95

XJIc60ncKapHasI (B/C), Kf

,lJ,poJlOl(}f XJIc60 nCKap-
2,0

HblC npeccoaaHHblc, Kf

COJlb noaapcHHasI
1,3

nMlllCBasI, Kf

6C,lJ" Kr - 3,0 5,0

BOlla, Kf TIo pac\:{cry

TIPOLlOJDKMTCJIbHOCTb
180 3KcncpMMCHTaJIbHO

6pmKcHIDI, MMH

KOHc\:{Hall KMCJIOTHOCTb,
3

rpan

TIPOLlOJDKMTCJIbHOCTb
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Puc. 1. BAUJlHUe EC,a Ha npOaOAJlCUmeAbHocmb 6pOJICeHUJl
mecma:

1- lCoHmpoAbHblU 06pa3el{; 2 - onblmHblu o6pG3el{ c 3 %
EC,a Ha ompy6JlX; 3- onblmHblu 06pa3el{ c 3 % EC/I. Ha

3epHe nweHUl{bI

llIeHKH. 06pa311bI xJIe6a C 3THMH .n.06aBKaMH HMeJIH IIpa-

BHJIbHYIO <POPMY, rJI5IHlleBYIO 30JIOTHCTYIO KOpO'IKY, CBeT-

JIbIH 3JIaCTH'IHhIH M5IKHllI, paBHoMepHYIO 1l0pHCTOCTh, XJIe6-

HhIH BKyC H He HMeJIH 1l0CTopOHHero 3allaxa.

IJ;eJIhIO .n.aJIhHeHllIHX HCCJIe.n.OBaHHH 6blJI0 BbI6paTb Oll-

THMaJIhHOe KOJIHtIeCTBO .n.06aBKH MHlleJIHH rpH6a Pleurotus

ostreatus (BellIeHKH) .n.JIH IIpHrOTOBJIeHHH xJIe6a C 1l0BbI-

llIeHHOH IIHII.IeBOH lleHHOCThIO.

EhIJIO H3y'IeHO BJIHHHHe EC,n Ha Ka'IeCTBO llllIeHH'IHoro

xJIe6a B llIHpOKOM HHTepBaJIe .n.03HpOBOK: OT 1 .n.o 7 % K

Macce MyKH. B KatIeCTBe KOHTpOJIhHOrO 06pa311a HCIIOJIb-

30BaJIH pellellTYPY XJIe6a llllleHHtIHOrO H3 MyKH BbICllIero

copTa. JIy'IlliHe pe3YJIhTaThI 6hIJIH 1l0JIy'IeHbl B 06pa311ax

C HCIIOJIb30BaHHeM 3 H 5 % EC,n KaK Ha 3epHe llllIeHHllbI,

TaK H Ha oTpy6HX.

B COOTBeTCTBHH C 3THM COCTaBJIeHhI pellellTyphI llllIe-

HH'IHOrO XJIe6a C 3aMeHOH 'IaCTH MyKH Ha 3 H 5 % EC,n

(Ta6JI.l). TaK)I(e Ha 20 % COKpaII.IaeTCH KOJIH'IeCTBO BO.n.hI,

H.n.Ylllee Ha 3aMec TeCTa.

Ka'IeCTBO xJIe6a Ollpe.n.eJIHeTCH rJIaBHbIM 06pa30M aK-

THBHOCTbIO IIpOTeKaHHH IIpOlleCCOB 6pO)l(eHHH B pe3YJIbTa-

Te )l(H3He.n.eHTeJIhHOCTH 6pO.n.HJIhHOH MHKPO<pJIOPbI TeCTa.

B CBH3H C 3THM IIpe.n.CTaBJIHJIOCb He06xo.n.HMhIM BbIHBHTb

BJIHHHHe HCCJIe.n.yeMhIx .n.06aBOK Ha IIPO.n.OJI)I(HTeJIbHOCTb

6pO)l(eHHH TeCTa.



Ta6J1ul{a 2
(/)U3UKO-xuMu'tecKue nOKa3ameJlU Ka'tecm6a XfIe6a

U3 mueHu'tHou MyKU C 6eJ1K060U a06a6Kou Pleurotus ostreatus

OnhITHhle 06Pa3Uhl

nOKa3aTeJIH
KOHT-

Ka'leCTBa
POJIbHblA nweHHua C MHueJIHeM OTpy6H C MHueJIHeM

06pa3eu

I3% 5% 3% 5%

KHCJIOTHOCTh
2,5

MilKHWa, Ipa.Ll
3,0 3,3 3,0 3,3

BJIaJKHOCTh

MilKHWa, 43 45 44 45 43
%, He 60JIee

nOpHCTOCTh

MilKHlIla. 70 68 66 68 66
%, He MeHee

YaeJIhHhIA

OOheM XlIe6a. 4,10 3,50 3,0 3,55 3,15
cM'/r

I-h pHC. 1 BH,n:HO, qTO co,n:ep)l(a~HeCH B MHu;eJIHH

Pleurotus ostreatus a30Tco,n:ep)l(a~He,Be~eCTBa 6JIarOIIpH-

HTHO ,n:eHcTByIOT Ha )l(H3He,n:eHTeJIbHOCTb 6PO,n:HJIbHOH

MHKpOqlJIOPbI TeCTa.

BHeceHHe B IIIlIeHHqHbIH xJIe6 ECrn B KOJIHqeCTBe 3 %
OT MaCCbI MyKH cOKpa~aeT BpeMR 6pO)l(eHHR TeCTa IIpH-

MepHO B 1,5 pa3a.

3TO MO)l(HO 061>RCHHTbBbICOKOHepepMeHTaTHBHoH aK-

THBHOCTblO ,n:06aBKH. 3epHoBbIe cy6cTpaTbI (oTpy6H H

IIIlIeHHu;a), o60ra~eHHbIe MHu;eJIHeM rpH6a, HMelOT OqeHb

BbICOKYIOaKTHBHOCTb, TaK KaK TOJIbKOB O,n:HOMMHu;eJIHH

co,n:ep)l(HTCR IIpH6JIH3HTeJIbHO 40 % 6eJIOKco,n:ep)l(a~HX

Be~eCTB.

EbIJIO yCTaHOBJIeHO, qTO B ECrn co,n:ep)l(aTCR epepMeH-

TbI, HMelO~He BbICOKYIOIIpOTeOJIHTHqecKylO aKTHBHOCTb.

llpOTeOJIH3 BTeCTe H,n:eTHHTeHCHBHee H IIpHBO,n:HTHa6yx-

IlIHe 6eJIKH TeCTa B COCTORHHe,OilTHMaJIbHOe ,n:JIRIIOJIyqe-

HHRXJIe6a C HaHJIyqIlIeH CTpyKrypOH IIOpHCTOCTOCTH.

14 12,97

Puc. 2. RJlw/Hue EC,a Ha COaepJICaHUe 6eJlKa 6 XfIe6e,
npUlOm06J1eHHOM 6e30napHblM cnoco6oM:

1 - KOHmpoJlbHblU o6pG3el{; 2 - onblmHblu 06pa3el{ c 3 %
EC,a Ha ompy6J1X; 3 - onblmHblu 06pa3el{ c 3 % EC,a Ha

3epHe nWeHUl{bI

BECTHIIIK MAX

KHCJIOTOHaKOIIJIeHHe B 3KCIIepHMeHTaJIbHbIX 06pa3u;ax

H,n:eT 6bICTpee, a CJIe,n:oBaTeJIbHO, Be,n:eT K cOKpa~eHHIO

06~eH IIpO,n:OJI)I(HTeJIbHOCTH6pO)l(eHHR.

TaK)I(e He3HaqHTeJIbHO cOKpa~aeTcR IIpO,n:OJI)I(HTeJIb-

HOCTb OKOHqaTeJIbHOH paccToHKH TeCTOBbIX 3arOTOBOK.

llpH BHeceHHH ECrn epH3HKO-XHMHqeCKHe IIOKa3aTeJIH

XJIe6a, B TOM qHCJIe ero IIOpHCTOCTb, a TaK)I(e BKycoBbIe

KaqeCTBa He yxy,n:IlIaJIHCb (Ta6JI. 2).

BJIa)l(HOCTb MHKHilia B OilbITHbIX 06pa3u;ax IIO cpaBHe-

HHIO C KOHTpOJIbHbIM YBeJIHqHJIaCb. 3TO CBR3aHO C TeM,

qTO BbICOKa BJIa)l(HOCTb caMOH ECrn, KOTopaH COCTaBHJIa

MR MHu;eJIHH PL.ostreatus, Bblpa~eHHoro Ha 3epHe IIIlIe-

HHU;bI, 70 %, a ,n:JIRMHu;eJIHR, BbIpa~eHHoro Ha oTpy6HX, -

58 %.
Y,n:eJIbHbIHo6DeM OilbITHbIX o6pa3u;oB HH)I(e, qeM y KOH-

Tp0JIbHbIX. BbICOKaH aKTHBHOCTb IIpOTeOJIHTHqeCKHX epep-

MeHTOB MHu;eJIHR rpH60B BMeCTe c. 3epHOBbIM cy6cTpa-

TOM (ilIlIeHHu;a HJIHOTpy6H) IIpHBO,n:HTK YMeHbIlIeHHIO CO-

,n:ep)l(aHHHKJIeHKOBHHbI B OilbITHbIX 06pa3u;ax, qTO, Bepo-

RTHO, Be,n:eTK CHH)I(eHHIO y,n:eJIbHoro 061>eMa.

HeCMOTpR Ha 3TO, KaqeCTBO xJIe6a 6bIJIO XOPOIlIHM H

COOTBeTCTBOBaJIOrOCTy Ha xJIe606yJIOqHbIe H3,n:eJIHH,B

peu;eIITYPY KOTOPbIXBXOMT 3epHOIIpo,n:yKTbI H OTpy6H.

llpH ou;eHKe pOJIH IIOTpe6JIReMbIX 6eJIKOB B 06eCIIeqe-

HHH HOpMaJIbHOH )l(H3He,n:eRTeJIbHOCTHopraHH3Ma H IIpH

yCTaHOBJIeHHH CTeIIeHH HX IIOJIe3HOCTHcJIe,n:yeTBbI.D:eJIHTb

IIH~eBYIO u;eHHOCTbKaK 06IIU1H KpHTepHH KaqeCTBa IIH~e-

Boro IIpo.n:yKTa.

YCTaHOBJIeHO, qTO BHeceHHe ,n:06aBKH B TeCTO B OilbIT-

HbIX 06pa3u;ax IIpHBO,n:HT K YBeJIHqeHHIO co,n:ep)l(aHHR 06-

~ero 6eJIKa B xJIe6e Ha 50 % (pHc.2); co,n:epJKaHHeJIH3HHa

B XJIe6e C6eJIKOBOH,n:06aBKoH YBeJIHqHJIOCbHa 30 %, TpHII-

ToepaHa - Ha 46, MeTHOHHHa - Ha 12, TpeoHHHa - Ha 8,5,

BaJIHHa H H30JIeHU;HHa- IIpHMepHo Ha 5 % . He3HaqHTeJIb-

HOYBeJIHqHJIOCbco,n:ep)l(aHHe epeHHJIaJIaHHHa.
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