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BJIMAHUE NPOBUOTUYHECKUX
MUKPOOPITAHU3MOB HA KAHECTBO
XNEBOBYJIOUYHbIX U3AENUN

YK 664.662:579.872/873.13

Xamaceaesa /. C., 3a8. Kaghedpoil mexHono2UL MOSTOYHbIX NPOGYKMOB, MOBAp0BedeHUs U IKCnepmu3sl mosapos Bocmoyro-(ubupcko2o 20cydapcm-
B8EHHO20 YHUBEPCUMema mexHonoul U ynpasnesus, npog., G-p mexu. Hayk, e-mail: tmmp@esstu.ru; Aloweea P. ., douenm Kaghedpbi mexono-
2UU MONOYHBIX NPODYKMOS, MOBAPOBedesuA U IKcnepmu3sl moeapos Bocmoyro-Cubupcko20 20¢ydapcmeerH020 yHusepcumema mexsonoaud u
Ynpasnexus, Kano. mext. Hayx, e-mail: ayusheeva2008@mail.ru.

B cmamese npedcmaeners! pezynemameoi uccnedo8anuli o 8UAHUU KOMBUHUPOBAHHO20 KOHUeHmpama
6ugudobakmepull u nponuoHOBOoKUCbIX 6akmepull Ha Kayecmeo xse6o6ynoyHbix usdenud. Ha ocHosa-
HUU nposedeHHbIX uccnedosanull onpedeneHbl peyenmypa U peXxumbl Npou38odCcMea pKAHO-NUIEHUY-
Ho20 xneba. YcmaHoesieHo, Ymo ucno/ib3o8aHue KOHYeHmpama uHmeHcupuyupyem mexHonozuyeckul
npoyecc, cnoco6cmeyem ysenuyeHuio KOnu4yecmeda eumamMuHos 2pynnei B, yny4waem Ka4yecmeo u yeenu-
4Yusaem CPOKU XpaHeHus 20Mosbix uzdenud.

Knioyessie cnosa: koHyeHmpam, bugudobakmepuu, nponuoHosoKuCNsle bakmepuu, pxaHol xne6, nompebu-
menbckue caolicmad, OUeHKa Kayecmaa.

INFLUENCE OF THE PROBIOTIC MICROORGANISMS
ON THE QUALITY OF BAKERY PRODUCTS

The article presents the results of researches about the influence of the combined concentrate of bifid
bacteria and propionate acid bacteria on the quality of bakery products. On the basis of these researches
the formula and modes of production of rye-wheat bread were defined. It was defined that the usage of
concentrate intensifies the technological process, assist in increasing the amount of B-vitamins, improves
the quality and increases the storage period of the finished products.

Keywords: concentrate, bifid bacteria, propionate acid bacteria, rye-wheat bread, consumer properties, quality
evaluation.

BBEAEHME
B HacToswee BpemA B pelieHve npobnembl coxpa-

HeHWA 340pOBbA GONLLWOW BKNAZ BHOCUT MUTAHUE.
B pauvoHe nWTaHWA BLICOK YAENbHbIA BEC 3€PHOBbLIX
NPOAYKTOB MACCOBOrO CRPOCA, MO3TOMY OUYEHb BaXKHO,
yT06bl TaKne NPOAYKTbI UMENW HE TONbKO BbICOKNE Ka-
YECTBEHHbIE XapPaKTEPUCTUKYM, HO U QYHKLUOHANbHYIO
HANPaBNEHHOCTb.

4 : &3
PxaHble copTa xnieba, Nonb3yowmnecs rnosbIlWeHHbIM - 8 -~ 4 b AN

- a* %
(NpocoMm. y notpebutenen, OTHOCATCA K xnebobynou-

HbIM M3aenMAM QYHKLMOHANbHOro HasHayeHus. B pxa-
HOM MyKe MO CpaBHEHWI0 C MLEHWYHON COAepKMTCA
fonblue He3aMEHUMbIX aMWHOKUCIIOT, HEKOTOPbIX MU-
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Tabnuua 1
OUINKO-XUMUYECKWE NMOKA3ATE/IN KAYECTBA XJTEBOBYJ/TOYHbBIX U3OETNA '
lMoka3sarenu Kayecrsa rocrt 2077-84 Koutponb OnbiT
BnaxHocTb, %, He bonee 49,5 474+0,1 45,3+0,2
KucnotHocTs, OH, He 6onee 10 8+0,2 7,5+0,3
MopucTocTb, %, He meHee 55 62+1 73+2

YaenbHbiin 06bem, emI/r - 1,75+0,04 2,0+0,05

ButamuH By, /100 r - 0,35-0,37 0,53-0,57

ButamuH B, Mr/100 1 - 0,29-0,32 0,40-0,43

BuramuH B1o, MKr/100 > = 0,65-0,85

HEepanbHbIX BEWECTB U BUTAMUHOB, B 60nblIOM Konu-
yecTse cofiepaTcA BbICOKOMONEKYNAPHbBIE MEHTO3aHb!,
T. e. cnm3n. Obnapan BbICOKOW MAPOPUNBHOCTBIO, OHU
HE TONbKO Y4acTBYIOT B GOPMUPOBAHMUN CTPYKTYPHO-
MEXaHUYeCKNX CBONCTB PXKaHOro TecTa, HO U cnocobcT-
BYIOT yny4lweHwio paboTbl Xenyao4yHO-KWLLEYHOro
TpakTa. [eHTo3aHbl agcopbupyioT 1 BbIBOAAT U3 Opra-
HMU3Ma NPOAYKTbl 06MeHa 1 BCe BPeHble BELWecTsa, No-
nagatiowme B Hero U3 Bosgyxa, BOAbl 1 C APYruMmn npo-
OYKTaMu NMUTaHuA.

PxaHana Myka no csoum xnebonekapHbiM CBOWCT-
BaM CyLECTBEHHO OT/INYAETCA OT NWEHUYHOW BCneacT-
Bve 6ONbLIOro pasnuyMa Ux yrnesogHO-aMuIasHoro n
6en1KoBO-NPOTEMHA3HOIrO KoMnnekcos. B otnuune ot
NWEeHNYHON MYKW PXKaHasA BCeraa COAEpXWUT aKTUB-
HbI pepMeHT a-amunasy, KOTopbl NPV 3amece TecTa
YCKOPAET rMApONun3 Kpaxmana Ao AeKCTpuHos. benku
PXXaHoW MyKn He 06pasyloT KnenkosuHbl, a bonbluan
MX YacTb cnocobHa HeorpaHuyeHHo HabyxaTb, nenTu-
31MPOBaTbLCA U NEPexoanTb B COCTOAHME BA3KOro Kon-
noupHoro pacteopa. Cnvwkom 6onbluaa nentusayus
6enKkoB B pXKaHOM TECTE MOXET NMPUBECTU K Yypesmep-
HOMY Pas3XVmKEHMWI0 TecTa U CHKEeHUI0 cnocobHocTn
TECTOBbIX 3aroTOBOK yfepxusatb popmy. OrpaHnynTb
cTeneHb HabyxaHua 6enkoB pXKaHOW MYKW, yBENNYNTD
BA3KOCTb TeCTa W €ro ra3oypepusaroulyio cnocob-
HOCTb U CHU3UTb aKTUBHOCTb C-aMW1a3bl B HaYanbHbIA

nepuoa BbiNEYKW No3BonAeT ObicTpoe yBenuuyeHue
KUCNOTHOCTU. Takum 06pasom, AnA NoNyyYeHns pxaHo-
ro xneba xopolero KayecTsa TpebyeTca BbICOKaA Kuc-
notHocTb TecTa (1, 3].

Heobxogmnmasa KMCNoTHOCTb nonydabpukatos obec-
neynBaeTca ’KU3HeAeATeNbHOCTbIO  Cneunduyeckoin
6poannbHON MUKPOGNOPbI: MOMOYHOKUCbIMK HakTe-
pUAMU, APOXKKaMu 1 Ap. B €8A3N € 3TUM TpaaNLIMOHHbIe
TEXHONOTMN NPOU3BOACTBA PXKaHOro xneba oCHOBaHbI
Ha NPUMEHeHWUN ANA NOAKUCIEHUA TecTa buonoruyec-
KWX 3aKBaCoOK.

Llenbio HacToAwen paboTbl ABNAETCA U3yUYeHWe BNun-
AHWA KOHUeHTpaTa budpupobaktepuit ¥ NPONUOHOBO-
Kncnblx 6akTepuin Ha KauecTBo xnebobynouHbix nsae-
NN U3 pXKaHOW MYKH.

MATEPWANbI U METOAbl UCCNEQOBAHUA

O6beKTOM MCCNEAOBAHUA CNYXUAW PXKaHaA WU nue-
HUYHaA MyKa, BakTepuanbHblil KOHLUEHTPAT Ha OCHOBE
NPobVOTUYECKNX MUKPOOPraHn3moB: buduaobakrepui
wramm Bifidobacterium longum B379M v nponuoHoBo-
Kuncnbix 6akTepun wrammsl Propionibacterium freuden-
reichii BKMM-4544, Propionibacterium freudenreichii
subsp. freudenreichii AC-2500, nonyueHHbix U3 ¢poHga
BKM UHcTuTyTa 6uoxummm n ¢pusnonornm Mukpoopra-
H13mMoB (MockBa) M aKTUBM3MPOBAHHBIX YHUKANbHBIM
6UoTEXHONOMMYECKUM Crocobom, paspaboTaHHbIM B
BCIYTY [4].

KonuuyectBeHHbIA yyeT MUKPOOPraHUM3mMos Mnpo-
soauwnn no TY 10-10-02-789-192-95 metogom
npefenbHbix pa3sefaeHnin; mMopdonorui  KNetok
b6akTepuini — nNyTem NPUTrOTOBNEHWA NpenapaTos,
OKpaLleHHbIX METUIEHOBBIM CUHUM unn no pamy
C nocneayluWmUM MUKPOCKOMWPOBAHUEM B UMMeEp-
CUOHHOW cucTeme; naeHTuduKauuio KynbTyp npu
COBMECTHOM KyNbTUBMPOBAHUM — METOOM yrHeTe-
HUA NPOMUOHOBOKUCABIX BaKTepuit aHTUOMOTUKOM
(TeTPaUMKNNHOM); TUTPYEMYIO KNCNTIOTHOCTb PXKaHblX
nonydabpukaTtos B rpagycax HeiimaHa onpegensanu
TuTpoBaHmem 0,1 H PaCTBOPOM LWENoYN C MHAUKATO-
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Puc. 1. Bnusrue do3el KOHUeHmpama Ha Kuummoa6pasosauue

pom deHondTanenHom; NOABLEMHYK CUNY PXKaHOW
3aKBACKN — METO4OM «BCMNbIBAHWA WAPWKaY, NOPUC-
TocTb xneba — NTOCT 5669-97, KNCNOTHOCTL xneba —
rOCT 5670-97, BnaxHocTb xneba - MOCT 221094-88;
copepxaHve sutamuHa By, — cnekTpodotomeTpu-
YECKUM METOZOM, CoAepX)aHue BuTamuHos By n By -
dniopomeTpuyeckum metogom. Ana opraHonenTu-
YECKOW OUEHKM KayecTBa roTOBOTrO NMpoaykTa 6bin
gbibpaH npodunbHbii MeTog. CraTucTuyeckylo o6-
paboTKy pe3ynbTaToB NPOBOAUNYW, NCNONb3YA NaKkeT
CTaHAAPTHbIX NPOTrPaMM.

PE3YINIbTATbI U OBCYXAEHUA

Ona npoussopctea xneba C BLICOKMMU KayecT-
BEHHBIMU XapaKTEPUCTUKAMU U GYHKUMOHANBbHbIMM
(BONCTBaAMM aBTOpamu pa3paboTaH KOHLEHTpaT MUK-

pobHoi accouuauum 6Gudupobaktepuin U nponuo-
HOBOKMC/bIX GakTepui, nogobpaHbi cneuvanbHble
wrammbl budpmpobaxktepuin Bifidobacterium longum
B379M 1 nponuoHoBOKUCNbIX BakTepuii Wwrammsbl Pro-
pionibacterium freudenreichii subsp. freudenreichii
AC-2500, Propionibacterium freudenreichii BKITM-4544
8 CoOoTHOWeHuK 1:1:2, obnagawuwmne BbiICOKon Broxm-
MUYECKOW, aHTaroOHUCTUYECKOW U BUTAMUHCUHTE3NPY-
OWen akTUBHOCTbLIO.

Ha nepsom 3tane nccnegosaHuii 6bina nsyyeHa buo-
XUMUYECKasn akTMBHOCTb KOHLIEHTPaTa KOMOUHUPOBaH-
HOW 33aKBaCKM Ha 3aBapKe U3 pKaHoN MyKU.

AKTUBM3aUMIO KOHLUEHTpaTa KOMOBUHWPOBaHHOMN
33aKBacKu MPOBOAMAMN Ha 3aBapke C COOTHOWEHU-
eM MyKu 1 Bofabl 1:3, YTO COOTBETCTBYET BaXHOCTH
65-70 °C n Temnepatype 32+2 °C, onTuManbHOW AnA

Tabnuya 2

BAUAHWE KOMBVMHUPOBAHHOW 3AKBACKM HA MUKPOBUONOTMYECKOE COCTOAHME
PKAHO-NWEHNYHOIO XJEBA MPWN XPAHEHWI B PA3NTNYHbIX YCNOBUNAX

Xapax‘repmcwma xne6a Ha 3aKBacKax

Mpopomxn-
TENbHOCTH
XPaHEeHUS, Y.

KOHTPOnb

XpaHeHue B KOMHaTHbIX YC/IOBUAX:
t Bo3gyxa B nomeweHnn 21+1 °C

onbIiT

XpaHeHue B NPOBOLMPYIOLNX
ycnosuax: t =37+1 °C,
BnaXkHoe oGepTbiBaHune

KOHTpOnb onbIT

120 Y - ~ -
144 ~ - ~ A
168 ~ A ~ AR

Obo3navenua: (+) — cnaboe nopaxenue xneba kapropenbHom HonesHbIo; + — cpegHee nopaxeHue xneba kaptropensHon 6o-
NIe3HbIO; ++ — BbIpaXXeHHOe nopaxeHue xneba kaprodenbHon bonesHbio; A — nnecHeBeHve; AA — cunbHOe NNecHeBeHue; ~ — 06-
pa3eL| CHAT C UCCNe0BaHUN.
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