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AHHOTANMs. YUHUThIBas BBICOKYIO MHKPOOHOJIOIMUYECKYIO 3arpsI3HEHHOCTH ChIPbsl (B OCHOBHOM MyKH), IJI1 IPOM3BOJCTBA XJI€OOOYIOUHBIX W3JENHIA,
HEOOXOAMMO HCIIOJB30BaTh KOMIUIEKCHBIE TEXHOJIOTHH, a TAKKe NMPOAYKTHI, OONaJaroluie aHTHOAKTepHAIbHBIME CBOMCTBAMHU U NPEAOTBPALLICHHUS
pasBuTU KapTodenbHOH Oome3nu. Takum JeficTBHeM oOnagaeT TpaBa 3Bepo0Osi Onaromaps BBICOKOMY COJEP)KAHHIO BEIECTB, OO0JIaTaroIIuX
OaKTEpUUMIHBIMU CBOWCTBAMH, W aHTHOKCHAAHTOB. [l JIydIIEro pacHpeleNeHHs aKTUBHBIX COCTAaBILIIOLIMX 3BEpO0Os B Cpefe X/IeOOHMeKapHOro
nony(abpukaTa, a TaKKe BO3MOXKHOCTH HCIOJIB30BAHMS €r0 MUKPOKOIMYECTB TOTOBHJIM JKCTPAKT. [Ipy MOTyYeHHM SKCTpaKTa M3 TPaBbl 3BEpOOOs
MPEUIOKEHO 3aMEHHUTh BOAY Ha BOJHO-MEJOBBIH pacTBOp. 3aMeHa OOyCIOBIEHa OOrarblM XHMMYECKHM COCTaBOM MeJa, COAEpPIKaHHEM B HEM
cOpakMBaEeMBIX CaxapoB W OAKTEPHLMIAHON aKTHBHOCTBIO, OOYCIIOBIICHHOI coziepykaHueM (GHTOHLUIOB U (HEPMEHTOB, YIACTBYIOLIUX B OKUCIIUTEIBHBIX
PEeaKIMsIX ¢ BEICBOOOXKICHHEM aKTUBHOTO KHcIopoa. [liist 6oree HHTeHCHBHOTO HAKOILIEHHS KHCIIOTHOCTH SKCTPAKT IOABEPTaIH OPOKEHHIO IIPU ITOMOIII
MOJIOYHOTO IIPOIYKTA, COACPIKALIETO MOJIOYHOKHCIbIC GaKTEPHH, IIPU TEMIIEPaType ONTHMAIBHOM IS UX ICHCTBHS, U HE IPUBOISAIICH K HHTHOMPOBAHHIO
LIEHHBIX KOMIIOHEHTOB, COJEPIKAIMXCS B TPaBe 3Bepo00si M HATypaibHOM Meze. [l onpesieieHus palMOHaIbHON JO3UPOBKH SKCTPAKTa MPOBOIHIH
npoGHBIe 1Tab0paTOPHBIE BBIICUKH XJ1e0a 13 MyKH, HCKYCCTBEHHO 3apa)KEHHOH CIOPOBBIMHU GaKTEePHsIMH, U3 pacuera ooero coxepxkanus 104 crop/r Myky,
YTO COOTBETCTBYET COAEPIKAHUIO CIIOP B MyKe HEIPUTOTHOH JULS IPOM3BOICTBA. B OIBITHEIE MPOOB! BHOCUITH 9KCTPAKT B KommmdecTse oT 0 10 6,0% k Macce
MYKH B TecTe. BpIneueHHbI X71e0 3aBopayrBaiIy BO BIaXKHYI0 OyMary 1 HHKyOUpOBaJIX B IIPOBOKAIIMOHHBIX YCIOBHSX (TeMneparypa 37 °C, oTHOCHTebHAs
BrnaxHocTh 85-90%) 48 4, mociie Yero OpraHOJENTUYECKH ONPENENSUIM B HUX HPOsBICHHE KapTodenbHOil Oonesnu. Buecenne 6% wucciemyemoro
COPOKEHHOTO MOJIOYHOKHUCIIBIMU OAaKTEPHAMH BOJHO-MEOBOTO KCTPaKTa TPaBbl 3Bepo0Os IPU 3aMece TecTa ISl MIIEHHYHO-TPHTUKAIEBOro Xyebda,
H03BOJISIET PEAOTBPATHTH Pa3BUTHE «KapTO(eabHON 00Ie3HN» U IUIECHEBEHHS, HHTCHCH(DHIIMPOBATH IIPOLIECC TECTONPUTOTOBICHHUS, IOJIyYHTh TOTOBBIC
H3/IeNHS] C YIyUIICHHBIME OPraHOIeNTHUESCKAMH 1 (PU3HKO-XMMHIECKHMH [TOKa3aTeIsIMI Ka4ecTBa.

KiioueBble c10Ba: MIIEHHYIHBIH XJ1e0, 9KCTPAKT, 3Bep0OOi, TpUTHKaE, KapTohenbHas 60JIe3Hb X1eda.
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Abstract. Considering the high microbiological contamination of raw materials (mainly flour), for the production of bakery products, it is necessary to
use complex technologies, as well as products with antibacterial properties to prevent the development of potato disease. St. John's wort herb has this
effect due to the high content of substances with bactericidal properties and antioxidants. For a better distribution of the active components of St. John's
wort in the medium of the semi-finished bakery product, as well as the possibility of using its microquantities, an extract was prepared. When obtaining
an extract from the herb St. John's wort, it is proposed to replace the water with a water-honey solution. The replacement is due to the rich chemical
composition of honey, its content of fermentable sugars and bactericidal activity due to the content of phytoncides and enzymes involved in oxidative
reactions with the release of active oxygen. For more intense accumulation of acidity, the extract was fermented using a dairy product containing lactic
acid bacteria, at a temperature optimal for their action, and not leading to inhibition of the valuable components contained in St. John's wort and natural
honey. To determine the rational dosage of the extract, test laboratory baking of bread was carried out from flour artificially infected with spore bacteria,
based on the total content of 104 spores/g of flour, which corresponds to the content of spores in flour unsuitable for production. The extract was added
to the experimental samples in an amount from 0 to 6.0% by weight of flour in the dough. The baked bread was wrapped in damp paper and incubated
under provocative conditions (temperature 37 °C, relative humidity 85-90%) for 48 hours, after which the manifestation of potato disease in them was
organoleptically determined. The addition of 6% of the studied water-honey extract of the herb St. John's wort, fermented by lactic acid bacteria, when
kneading dough for wheat-triticale bread, allows you to prevent the development of “potato disease” and molding, intensify the dough preparation
process, and obtain finished products with improved organoleptic and physico-chemical quality indicators.
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BBenenue

OcHoBHas 3a7ada XJeOOIEKapHBIX TIpeI-
MPUATUI — IPOU3BOJCTBO BBICOKOKAUECTBEHHOMN
MHUKPOOMOJIOTMYECKH YUCTON MPOAYKIIHUH.

Pemenne »TON 3amaunM TECHO CBS3aHO
C IMOCTOSAHHBIM BXOJHBIM KOHTPOJIEM OCHOBHOI'O 1
JIOTIOJTHUTEIEHOTO CHIPBSI, COOJIOACHNEM CaHUTapHO-
TUTHEHUYECKUX TPEeOOBaHUU B IIPOIECCE MPOU3-
BOJICTBA M YIIAKOBBIBAHUS TOTOBOH MPOTYKITHH.

Kak mokazanm MHOTOYHCIICHHBIC HCCIIEIOBa-
HUA, CaMbIMU YSA3BUMBIMH W YaCTO HapylIaCMbIMH
MOKa3aTeNsIMU, KaK B MU3JENUAX, TaK U B CBHIPHE,
SIBISTFOTCS. MAKPOOHOJIOTHYECKHe TIokazarend. B tecre,
TIOMHMO IPOZOKEH-CaxapoOMHULIETOB M MOJIOYHOKHCIIBIX
OakTepuii, BHOCHMBIX C ITPECCOBAHHBIMH, CYIIe-
HBIMHA WM XUJIKAMA APOXOKAMH U 3aKBaCKaMH,
BCTPEYaIOTCsI MIOCTOPOHHHE MHUKPOOPTaHU3MBI.

Y4uTBIBas BEICOKYIO MUKPOOHOIOTHUECKYIO
3arpsA3HEHHOCTDL CHIPHS (B OCHOBHOM MYKH), IJIS
MIPOM3BOICTBA XJIEO00YIOUHBIX 3NN, HE0OX0-
JUMO HMCIIOJIB30BaTh KOMINICKCHBIC TCXHOJIOTHUH,
a TaKKe MPOJYKTHI, O0JajaroIiue aHTHOaKTepH-
AIBbHBIMH  MJIM QHTHOMOTHYECKMMH CBOHMCTBAMH
IUTSL IPEIOTBpAILCHUS pa3BUTHA  KapTo(denbHOU
0one3nu. Takum aHTHOAKTEpHUATHHBIM JEHCTBHEM
obmagaeT TpaBa 3Bepo0Os Oyaromaps BBICOKOMY
COJIEp’KaHUIO BEIIeCTB, OOJamarommx OakTepH-
OUIHBIMH CBOMCTBaMH (IyOWJIbHBIE BEILECTBA,
¢uToHIUABI, (hIaBOHOHIBL, d3PHUPHBIE Macya) 1 aH-
THUOKCUJJAHTOB. XUMHUYECKUN COCTaB TpaBhbl 3Be-
po0ost ripesicTarieH B Tadauie 1.

Tabauna 1.
XWMUYECKHIA COCTaB TPaBHI 3BEPO0OOS
Table 1.
Chemical composition of St. John's wort herb
JyOuibHble BemecTBa, % 3HaueHne
Tannins, % Value
Onasonoussl, % : | Flavonoids, % : 12,3
— rumeposuj | hyperoside 2,050
— pytuH | rutin 3,045
— KBEpIUTPHH | quercitrin 0,5-0,7
— KBepLETHH | guercetin 0,9-1,2
— M30KBepLETpHH | isoquercetin 0,2-0,3
Cnukosun, % | Glycoside, % 0,1-0,2
l'unepunns, % | Hypericin, % 0,6-1,5

JyounsHbie BemectBa, % | Tannins, % 0,4
Buramunst 8 Mr/100 r npoaykra
Vitamins in mg/100 g of product

A 55,0
C 45,0
P 32,0
PP 18,0-20,5
Ddupnsre macia, % | Essential oils, % 0,7

Jis mydriiero pacnpeaeaeHus ak THBHBIX CO-
CTaBISIIOIIMX 3Bep0o00s B cpelie XJIeOoneKapHOro
noydadprkaTa, a TAaKKE BO3MOXXHOCTH HCIIOJb-
30BaHHs €T0 MUKPOKOJIMYECTB T'OTOBUJIU SKCTPAKT.
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i mostyuyeHuss  BOJHO-MEIOBOIO  3KCTPAKTa
TpaBbI 3BEPO00sI, COPOKEHHOTO MOJIOYHOKUCITBIMU
6aktepusmu Streptococcus lactis u Streptococcus
cremoris (COBMD) wncmois30Baid Med, H3MENb-
YEeHHYIO TpaBy 3Bepo0osi, cMeTany 10% xupHOCTH,
BOAY MUTheBYIO. [IpH MOITy4eHNH SKCTPAKTa U3 TPaBbI
3Bepo00s MPEATIOKEHO 3aMEHUTh BOLY Ha BOAHO-
MEIIOBBIA PacTBOp ¢ KOHIleHTpamuer mema 14%.
3ameHna oOycioBiieHa OOTaThIM XUMHYECKHUM CO-
CTaBOM M€[Ia, COZIEPKaHNEM B HEM COpakuBaeMbIX
caxapoB M OAKTEPHITUIHOW aKTHBHOCTEIO, 00YCIIOB-
JIHHOW copaepkaHueM (PUTOHIMAOB M (DepMEHTOB,
YUYaCTBYIOIIMX B OKUCIHUTENBHBIX DPEAKLUSIX C BbI-
CBOOOXIEHHEM aKTHBHOTO KHciopoaa. [ms 6omnee
WHTEHCHBHOTO HAKOIUICHUS KHCIOTHOCTH JKCTPaKT
MOJBEpPrajin OPOKECHHUIO MPH MOMOIIU MOJIOYHOTO
NPOAYKTa, COAEPIKAILEr0 B COCTABE MOJIOUHOKHUCIIbIE
Gaxrepun Streptococcus lactis u Streptococcus
Cremoris, mpu Temieparype ONTHMAIbHOW [T UX
JICHCTBHSI, W HE TPUBOMASAIICH K MHTMOMPOBAHUIO
LICHHBIX KOMIIOHEHTOB, COAEPKaIUXCS B TpaBe
3Bepo00s 1 HATYPaAIbHOM MEJIE.

i1 OKOHYATENBHOTO BHIOOpA TEXHOJOTHU
npurotoinenus COBMD TpaBsl 3Bepobosi B paboTe
ObUTa MoCTaBlIeHA 33/1a4a OOOCHOBAHUS ONTHMAITh-
HBIX TMApaMeTPOB ATOW CTAJAWH TEXHOJIOTHYECKOTO
nporecca. B pesynbrare pacyeToB HaWAE€HBI ONTH-
MaJlbHBIE TapameTpbl nprrotosieHnss CoOBMD tpaBbt
3Bep000S: COOTHOIIEHHE TPaBhl 3Bepo00si U BOIHO-
MeqoBoro pactBopa — 1:20; mpoaomKUTETbHOCTh
IKCTPArupoBaHus U COPaKUBaHUS — 7 CYT.; TEMIIe-
paTypa 3KCTparupoBanus u copaxupanus — 32 °C.
OTH 3Ha4YCHUS MapaMeTpoB 00ECIIeUNBaIOT MAKCHU-
MaJIbHbIC 3HAUEHMS ONTHUYECKOW IUIOTHOCTU IpPHU
3aJaHHOM MHTEpBaJie TeMIeparyp, a, CleloBa-
TENBHO, MAKCUMAJIBHYIO KOHIICHTPAIHIO Ty OMITbHBIX
BEIIECTB, 110 MACCOBOW J10JIe KOTOPBIX M CyIWIN
00 3 PeKTUBHOCTH IKCTPAKIIHH.

IIpu npoBeneHNH UCCIIEIOBaHUS B KAUECTBE
KOHTpOIISL BBIOpaH xJie® Oenblii M3 MIIeHnYHON
myku Boicurero copra (TOCT 26987-86).

Jns  ompeneneHuss paudOHAIBHOW J103U-
POBKH JKCTpakTa MpPOBOJMIN MPOOHBIE Jabopa-
TOpHBIE BBIIIEYKH Xjie0a U3 MYKH, MCKYCCTBEHHO
3apaKeHHOW CropoBbIMH  Oaktepusimu  Bacillus
subtilis u Bacillus mesentericus, u3 pacdera obrero
conepxkanus 104 cnop/r MyKH, 4TO COOTBETCTBYET
COJIep )KaHUIO CIIOp B MyKe HEIIPUTOIHOM JJIsl IPO-
M3BOJICTBA. B MoJenbHbIe ONBITHBIE MPOOBI BHO-
cuIH 9KCTpakT B Konmgectse oT 0 1o 6,0% x macce
MYKH B TecTe. BrimedeHHbI xie® 3aBopauuBaiu
BO BIaKHYIO OyMary ¥ MHKYyOHpOBajIH B IIPOBOKA-
OUOHHBIX ycaoBusX (Temneparypa 37 °C, oTHOCH-
TenbHast BIaxHocTh 85-90%) 48 u, mociie uero op-
TaHOJIETITUYECKN OIPEesUIN B HUX TPOSBIICHUE
KaprodenpbHOW ©Oone3nn. Pe3ymbraTel aHanmM3a
MIPEJICTaBIICHBI B TAOIHIIE 2.
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Tabnuua 2.

[Iposinenue kapTodenbHoi 00Ie3HH B UCCIEAYEMBIX Mpodax

Table 2.

Occurrence of potato blight in tested samples

Oopasew | Sample

TIposiBnenue KaprodesnbHoi bonesnu | Potato disease manifestation

Kontposb (6e3 BHeceH s OakTepuit)
Control

apomar, CBOMCTBEHHBIH XJ'IC6y W3 IMIEHHYHON MYKHU BbICHICT'O COPTA;
MSIKHII 0€3 ITPU3HAKOB 3a00JICBaHHMS
flavor typical of bread made of wheat flour of the highest grade;
crumb without signs of disease

TIpo6a 1 (104 cniop OakTepuii/T MyKi
Sample 1 (104 bacterial spores/g fYour%

(pyKTOBBII apOMAT;, C JTUIKUM MAKHILEM
fruity flavor; with sticky crumb

ITpoba 2 (104 criop GakTepnii/r + 3,0% sKkcrpakra)
ample 2 (104 bacterial spores/g flour + 3.0% extract)

JIETKUH (i)p%’l(”l:OBLIf?I apoMat, H3MEHEHUI MAKULIA HET
light fruity flavor, no changes in the crumb

ITpo6a 3 (104 cnop GakTepuit/r Myku + 6,0% 3KcTpakTa)
ample 3 (104 bacterial spores/g flour + 6.0% extract)

Monenbabie
poOBI
Model samples

apomar, CBOMCTBEHHBIH XH€6y W3 NIIICHUYHON MYKHU BbICHICT'O COPTA;
MSIKHUII Oe3 IPU3HAKOB 3a00JICBaHHs
flavor typical for bread made of wheat flour of the highest grade; crumb
without signs of disease

Kak BugHO u3 Tabnuinl, BHeceHne COBMD
TpaBbl 3Bep0o00s B 103upoBke 6,0% k Macce MyKH
B TecTe XJ1e0 KapTohenbHO 00Ie3HbI0 He 3a00eBall.

Jns moATBep KACHUS! TIOMYyYCHHBIX Pe3yJbTa-
TOB, TPOBEJH JIAOOPATOPHBIE BBITIEUKH XJ1e0a 13 He3a-
PaKEHHOH CIIOPOBBIMU OaKTepHsMU MyKH. OnbITHAs
npoba  comepKana  UCCIEAYEeMBIH  JKCTPaKT

B o3upoBke 6,0% Kk mMacce Myku B Tecte. KoHTpOib
J00aBKH He cozepxa. [loydeHHbIe U3Ienvis BhIIep-
JKMBAIM B HOPMAJIBHBIX U MMPOBOLMPYIOMIMX yCIIO-
BUSIX. MUKpPOOHOJIOTHYECKOE COCTOSHKE XJieha MpH
XpaHCHUM B Ppa3IMUHbIX YCJIOBHUAX TMPEACTABICHO
B Ta0me 3.

TabOnuma 3.

MuKpOOHOIOTHYECKOE COCTOSTHUE XJ1e0a P XPaHEHUH B PA3IMIHBIX YCIOBUIX

Table 3.

Microbiological condition of bread during storage in different conditions

XpaHeHre B KOMHATHBIX yCIOBHSIX: XpaHeHue B IPOBOLUPYIOIUX YCIOBUSX:
(Temmeparypa Bo3ayxa B momemrennu 21 + 1 °C) (temmeparypa 38 °C, Bi1axxHOe 00epThIBaHHE)
Storage under room conditions:(room temperature 21 + 1 °C) Storage under provoking conditions: (temperature 38°C, wet wrap)
OcMortp nszenuit XapakTepucTHKa Ocmotp u3penuit XapaKkTepucTHKa
MOCJIe XpaHEHus], 4 Characterization oCyIe XpaHeHusl, 4 Characterization
Inspection of products KOHTpOIIb OmbIT Inspection of products KOHTpOIIb OmbIT
after storage, h Control Experiment after storage, h Control Experiment
24 — — 24 — —
48 — — 48 — —
72 — — 72 +A —
96 A - 96 ++AA -
120 AA - 120 + +AA -

O6o3HaueHus: + — craboe mopaxxeHue xueda KapTohenbHOH O0Ie3HBI0; ++ — BEIpaXKEHHOE IOopaXKeHNe Xy1e0a kapTodeabHoi 00Ne3HbIO;

A — rnecHeBeHue; AA — CHIIBHOE TUIECHEBEHHE

Denotations: + - weak lesion of bread by potato disease; ++ - pronounced lesion of bread by potato disease; A - molding; AA - strong molding

3aMec TecTa OCyIIECTBIBIIN ITyTeEM CMEIINBa-
HUSI MyKH MIIEHUYHON XJI€OONEKapHOW BBICIIETO
copTa C pacTBOpaMM COJIM MHILIEBOH M JPOAIKEBON
cycrier3ueid. OcOOEHHOCTHIO TIPUTOTOBJIEHHS OIIBIT-
HOU 1po0bI TecTa siBisiercs gobdapnenue 6,0% BoaHO-
MEIIOBOTO 3KCTPaKTa TPaBhI 3BEP000sI, COPOIKCHHOTO

MOJIOYHOKHCIIbIME OakTeprsiMu Streptococcus lactis u
Streptococcus cremoris. ITpogomKUTETLHOCTD 3a-
Meca TecTa coctaBisia 7 MuH. Ilocie dyero tecto
HaNpaBIsUI Ha OpOXKEHHWE A0 JOCTIKEHHS KFHC-
notHoctu 3,0 rpan.

Tabauna 4.

Penentypa mist xsieba U3 MIeHNYHOW MYKH BBICIIETO COpTa U XJieba

Table 4.

Recipe for top grade wheat flour bread and breads

Pacxon ceIpbs, T | Raw material usage, g
X71e6 Oernblii U3 MIICHHYHBIH MYKH
Corone Cyxie sbicuero copra (TOCT 26987-86) X710 muciiino-
Raw mgterials Bemectsa, % | White bread made of wheat flour of the Whepat-triticale bread
Dry matter, % highest grade (GOST 26987-86)
B natype B CB B natype B CB
In kind In DM In kind In DM
%ﬁggfgﬁﬁ%‘*ﬁgﬁr"gfv?,"“e“apﬂa" B/C 85,50 100,00 85,50 55,00 47,025
Myxka Tputukanesas | Triticale flour 85,0 — — 45 38,25
Jlpoxoxu xyedorexapHble
npeccosannkle | Pressed baking yeast 25,00 2,00 0,40 2,00 0,40
Counb nuienas | Food salt 96,50 1,30 1,25 1,30 1,25
Caxap-necok | granulated sugar 99,85 1,00 0,99 — —
CoBMD [ SbVME 9,70 — — 6,00 0,58
Tpassl 38epobos | St. John's wort herbs - 56,78 — 52,41 —
Bona | Water - 103,90 88,14 111,90 87,505
Hroro | Total - 160,68 - 164,31 -
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3amanHas oOm@as KHCIOTHOCTH  TecTa
¢ puromobaskoii nocturaercs Ha 60 MuH ObICTpEE.
OTO OOBACHSETCSA TEM, YTO HAYaIbHAs KHCIOTHOCTh
TeCTa OMBITHOH MPOOBI BBIIIE KOHTPOIS 3a CUET
BHECEHMSI OJKCTpPaKTa, KHCJIOTHOCTh KOTOPOIO
paBHa 24 rpan. 310 co3naer Oojee KOMQPOPTHBIC
YCIIOBUS JUIA JCHCTBUS IPOAOKEBBIX KIETOK U MO-
JIOYHOKHCITBIX OaKTEPHH.

Haunbonee momHoe mpejicTaBieHUe O B3au-
MOJICHCTBUM APOXIKEH CO Cpeoil MX OOUTaHHS
B TEXHOJIOTHH XJe0a JaeT AMHAMUKa ra3000pa3o-
BaHus 1oty padpukaToB. bojee akTHBHO 3TOT mpo-
1ecc MpoTeKall B OMBITHON pobe. DTO MOXKHO 00b-
SCHUTh TeM, uto BBemenue 6,0% COBMD TpaBbl
3Bep0o00st cozaeT Hanbosee OIaronprATHBIE YCIIOBHUS
JUTSL )KM3HEeSTENTbHOCTH  MHUKPO(IIOpEl  TecTa, Tak
KaK C HUIM MBI BHOCHM yCBOSIEMbIE caxapa, MUHE-
paJIbHBIE BEIECTBA M BUTAMUHBI, a TAK)Ke JOTOJI-
HuTenpHOE KommaecTBo MKB criocoOcTByeT Gomee
WHTCHCUBHOMY MOJIOYHOKHUCIIOMY OpPOXKEHHUIO.

post@vestnik-vsuet.ru

UccnenoBanust OpONUIBLHON aKTHUBHOCTH
TeCTa TOKa3alli yIIydIlaroliee NeHCTBHE HOBOTO
KoMItoHeHTa. Harbosee akTHBHO mporiecc OposkeHUs
TIPOTEKAJT B OTBITHOM Ipo0e. bpomimhHas akTHBHOCTh
cpasy Tmocie 3ameca cocTaBuiia 19 MHUH, a B KOHIIE
OpoxeHust — 4 MuH. B KOHTpOJIBHOM 3TH 3HAYCHUS
ObuTH paBHBI 21 ¥ 7 MUH COOTBETCTBEHHO. YIIydllle-
HUE OpOIUIBHOM aKTUBHOCTH MOXHO OOBSCHUTH
TeM, 4To BHeceHne COBMD TpaBbl 3Bepo0osi ¢ co-
ACpXKalllUMHCA B HEM Caxapamu, (I)J'IaBOHOI/II[aMI/I,
I[y6I/IJ'H)HI)IMI/I BCIIECTBAMU U OPraHUYCCKUMU KUCIIO-
TaMH, II03BOJIACT O6CCHC‘1[/ITI) ONTUMAJIbHBIC YCIIOBUA
I XKKU3HEACATCIIBHOCTH JPOKIKECBBIX KIICTOK.

l'oToBbIe M3AEMMs aHAMM3MpOBaIX Yepe3 16 u
IIOCJIC BBIIICYKH. J'Iyqnme OpPraHoOJICTITUYCCKUEC U
@HSHKO'XI/IMI/I‘ICCKI/IG MOKa3aTeJIM UMEJ OIBITHBIN
obpaser xyeba (Tabnuma 5), OTITUIABIIHIACS 30J10-
TUCTO-PYMSHON KOPOUKOM, 3J1aCTUYHBIM CBETIIBIM
MSKHIIIEM, OoJiee pa3BUTOM, paBHOMEPHOH, TOHKO-
CTEHHOH, MEIKOSYEUCTON MOPUCTOCTHIO, SIPKO
BEIP2XCHHBIM apPOMAaTOM U YJIEIbHBIM 00 BEMOM.

Tabauna 5.

OpFaHOHeHTI/I‘ICCKI/IC nu (I)I/I3I/IKO-XI/IMI/I‘ICCKI/IC ITOKa3aTelIn Ka4eCTBa TOTOBBIX M3ASIUN

Table 5.

Organoleptic and physico-chemical quality indicators of finished products

IToxa3aTennb
Indicator

Xneb Oenblii U3 MIIEHUYHBIH MyKU
BIciiero copra (IOCT 26987-86)
White bread made of wheat flour of the
highest grade (GOST 26987-86)

X1e6 mIIeHnYHOo-
TPUTHKAJIEBEII
Wheat-triticale bread

Opranosentuyeckue mokasarenu | Organoleptic parameters

BHemnuii Bua: GpopMa; HOBEPXHOCTB; LBET
Appearance: shape; surface; color

COOTBETCTBYIOIIASA XJIeOHOH Gopme, B KOTOPOil TPON3BOIHIIACH
BbINEYKa, 63 OOKOBBIX BBIIJIBIBOB; 0€3 KPYIHBIX TPELIUH U IO/IPHIBOB;

corresponding to the bread mold in which it was baked, without side
pops; without large cracks or undermining; light yellow;

CBETJIO-)KEIITHIT;

CocTrostHre MAKHIIIA: NpPONECYCHHOCTh, ITPOMEC,
NOPUCTOCTH

MIPOIIEYECHHBIN, HE BJIaXKHBIH Ha OLLYIIb, 31aCTUYHBIH, OCIIE JIETKOTr0
Ha/IaBIMBaHUs NaJbLAMH MSAKHUII IPUHUMAET I€EPBOHAYAIIBHYIO
(dopmy; 63 KOMOUKOB U CJIEI0B HEMPOMeECa; pa3BUTas, 03 MyCcTOT

U YIUIOTHEHUN;

Crumb condition: baked; sifted; porosity

baked, not moist to the touch, elastic, after slight pressure
with the fingers the crumb takes its original shape; without lumps and
traces of unmilled bread; developed, without voids or seals;

Bkyc | Taste

CBOICTBEHHBII JAHHOMY BUIY HU3MENHs, CIAJAKOBATHIH, Oe3
IIOCTOPOHHETO IIPUBKYyCa
peculiar to the type of product, sweetish, without extraneous flavor

3amax | Odor

CBOICTBEHHBII JAHHOMY BUIY U3JIEIUH, 6€3 IOCTOPOHHETO 3amaxa
peculiar to this type of product, without foreign odor

dusnko-xuMuueckue nokasarenu | Physico-chemical parameters

Buaxnocts Mskuiia, % | Crumb moisture, % 42,0 42.0
Kucnorsocts msikuiia, rpaj | Crumb acidity, deg 3,0 3,0
Iopucrocts Mmsikuma, % | Crumb porosity, % 74,0 80,0
V nenpHBIH 06BeM xi1e6a, cM>/100 T.

Specific volume of bread, cm®/100 g. 290,0 3450
AHTHOKCUIAHTHAs aKTUBHOCTh, MI/T

Antioxidant activity, mg/g 26,04 34,98

Kaxk BugHo U3 TaOIUIEI 5, BHECEHHUE BOLHO-
MEJIOBOTO DKCTPaKTa TPaBhI 3BEPO0OS OKa3bIBAET
IMOJIOKUTEILHOE BIIMSHUS HAa KaUeCTBO T'OTOBBIX

U3IEIIUN.

JIy1st OIEHKM BIIMSTHUS SKCTPAKTa HA COXpaHe-
HHUE CBEXECTH XJieba Ompeie/suli HaMOKaeMOCTh
M KPOIIIKOBAaTOCTh uepe3 3, 16, 32, 48 4 (tabnuia 6).

[TieHUIHO-TPUTHKAICBBIH XJ1e0 XapakTepu-
3yeTCsl TIOHW)KCHHOM SHEPreTHYECKON IIEHHOCTHIO
(Tabmwma 7).
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Tabnuna 6.

Table 6.

HpO,E[OH)KI/ITeHBHOCTL XJ’ICG 66.]'1])11?1 3 HHJBHI/IHHbIﬁ MyKM XJ’I66 IMIICHUYHO-
IMokazaTespb xpateHis, u Beiciero copra (TOCT 26987-86) ————
Indicator S White bread made of wheat flour of the o
Storage time, h highest grade (GOST 26987-86) Wheat-triticale bread

3 220,0 2434
Hamoxkaemocts, % 16 186,4 236,2
Wettability, % 32 168,9 167,6

48 153,6 161,3

3 3,7 2,1
KpomikoBarocts, % 16 41 2,3
Crumbliness, % 32 43 3,4

48 5,7 51

Tabauna 7.

CreneHp yAOBIETBOPEHHUS CYTOUYHOM MOTPEOHOCTH B MUILEBHIX BeriecTBax npu ynorpediennun 100 r. xieda

Table 7.

Degree of satisfaction of the daily requirement in nutrients when consuming 100 g. of bread

CopepxaHue MUIIEBBIX BEIIECTB CremneHb yJOBIETBOPEHUS CyTOUHOU
B 100 r nponykra notpebHocty, %
Nutrient content in 100 g of the Degree of satisfaction of daily
product requirement, %
Ie Xeb Oenbrit u3 Xneb Oenblit u3
YTOYHAS N N
[MumeBkie BemecTa OTpeOHOCTH [HICHHIHBIH [IHHICHITHBIH
Nutrients Daily MYKH BBICHIETO Xneb MYKH BBICHIETO Xneb
requirement copra ('OCT MIIEHUYHO- copra ('OCT NIIEHUYHO-
26987-86) TPUTHKAIEBBIH 26987-86) TPUTHKAIEBBIH
White bread made | Wheat-triticale | White bread made | Wheat-triticale
of wheat flour of bread of wheat flour of bread
the highest grade the highest grade
(GOST 26987-86) (GOST 26987-86)
Benok, r | Protein, g 75 8,00 7,80 9,20 9,20
VraeBoasl, T
Carbohydrates, g: 365
— JIETKOYCBOSIEMBIE 0,20 3,80 0,40 450
— Kpaxma 50,10 46,67 11,00 10,25
Kup, r | Fat, g 83 0,84 0,85 0,99 1,02
Kneruatka, r | Fiber, g 25 0,10 0,08 0,40 0,32
MumnepanbHbIe B-Ba, MT
Mineral substances, mg
K 3500 98,70 100,20 3,30 2,86
Ca 1000 18,50 20,6 2,10 2,06
Mg 400 13,30 14,30 3,30 3,56
P 1000 69,50 69,50 5,80 6,95
Fe 14 1,20 1,54 6,00 8,42
Buramunsbl, mr
Vitamins, mg
B: 1,5 0,14 0,16 7,00 9,40
B2 1,8 0,04 0,08 1,60 4,00
Bs 20,0 1,00 15,55 4,30 66,80
DHepreTuieckast
LEHHOCTb, KKaJ/KJ[X 2500/10465 280/1169 258/1081
Energy value, kcal/KJ
3akia0ueHue MIICHUYHO-TPUTHKAICBOTO  XJie0a,  MO3BOJISIET

AHanu3upys MONTYYCHHBIC B XOJIE MCCIEIO-
BaHU JJAHHBIC, MOXKHO CIIENIaTh BBIBOJ O TOM, YTO
BHeceHne 6% wcciemyemoro copoxxearnoro MKb
Str.lactis u Str.cremoris BomHO-MEIOBOTO 3KC-
TpakKTa TpaBbl 3Bepo0Osl MPHU 3aMece TecTa IS

MIPEIOTBPATHTD Pa3BUTHE «KapTOhEITEHON OOJIE3HID
U TUICCHEBEHUS, HHTEHCU(HUIMPOBATH IPOIIECC
TECTOIPUTOTOBJICHUS, TOJyYUTh TOTOBBIC U3ICITHS

C YJIIyUYIICHHBIMHU

OpPraHOJICIITUYCCKUMHA

u ¢u-

3UKO-XUMHWYCCKNMH ITOKa3aTCIIIMU Ka4CCTBA.
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