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N

Pedepar. B HacTosiIIee BpeMs aKTyaJbHBIM SBJISETCS IPOU3BOJCTBO NPOAYKTOB IUTAHUS HE TOJIBKO OTBEYAIOIIMX MOTPEOHOCTAM
YeloBeKa, HO M MMEIOINX ONPE/eeHHYIO MUIIEBYIO ICHHOCTh 1 BUTAMHHHO-MHUHEPAIbHBIA COCTaB, TEM CAMBIM OKAa3bIBAIOIINX
(U3NOTOTHYECKH 3HAYMMOE IIOJIOKUTENBHOE BO3JCHCTBHE HAa oOpraHm3M denoBeka. Cpeau xi1e000yIOYHONH INPORYKIHH,
HaTpaBJICHHOH Ha yJIy4IIeHHe 30POBbS, JIUIUPYET XJIeO, IPOU3BOAUMBIN C ENBI0 KOHTPOJIS Beca YeJIOBEKa, ITOCIIE HeTOo CIIeAyeT
xJe0, CTUMYJIMPYIOLIMII NHINEBAPUTEIbHbIE (YHKLUUM OpraHu3Ma. IIpHOPUTETHBIM HANpaBICHUEM IOBBIIICHUS MHIIEBOM
LIEHHOCTH XJ1€000Y/IOUHbIX U3ACNUH SABISACTCA BKIIOUYCHHUE B UX PELENTYPY HETPAJULMOHHBIX BHIOB MYKH U3 LEJILHOCMOJIOTBIX
3epeH 3JTAKOBBIX M CeMsH OOOOBBIX KyJbTYp: IIICHUIIBI, PXKH, OBCA, TPEUUXH, TOPOXa, HyTa W Apyrux. Mcmonp3oBaHue WX B
MUTAHUH yIIydIIaeT OajJaHc BUTAMUHOB, aMHHOKHCIIOT, MaKpO- U MHKPOAJIEMEHTOB, ITUIIEBHIX BOJOKOH M MOJOXXKUTEIBHO BIUSET
Ha 3JI0pOBbe YeJoBeKa. [IpuMeHeHre MyKH U3 OBCSHBIX OTPYOeii B IPOU3BOACTBE X1€000YIOYHBIX U3AEIUH NO3BOJIUT YBEIUYUTD
B HHUX cCojaepkaHMe OeJKa, NHUILEBBIX BOJOKOH, MHHEDPAJIbHBIX BEIIECTB, HACT BO3MOXXHOCTH IPOU3BOAUTH KOMILIEKCHOE
oboramienne u3nenuii. B padoTe npencraBiaeHs! HCCIeIOBAHUS 0 BIMSHUIO BIQXKHOCTH TECTa U3 NIICHUYHOW MyKH IIEpBOTO COpTa
W MyKH U3 OBCSHBEIX OTpyOell, HOIy4eHHOH MAe3MHTErpallOHHO-BOJIHOBBIM IIOMOJIOM, Ha OpraHOJIENTHYECKHe, (GH3nKo-
XMMHYECKHE II0Ka3aTelu CBOMCTBA TeCTa M TroTOBOro xieda. B pesynpTaTe ycTaHOBIEHa palMOHalIbHAas BIIAXHOCTh TecTa
HIIEHUYHOro xJeba — 46% ¢ 103upoBKoit oborarutrens — 7%, obecreynBaroLias HalIy4IIke NoKa3aTesy kadecTsa noiaydadpukara
u u3genus. IlonyueHHble naHHBIC OyIyT CIIOCOOCTBOBATh PACLUIMPEHMIO aCCOPTUMEHTA XJieOa MOBBILIEHHON MUIEBOH LIEHHOCTH
MIPUAATE U3AeNUs (QYHKIMOHAIBGHYIO HAIIPABICHHOCTh, MHTEHCH(UIIMPOBATH MIPOIECC TPOM3BOJICTRA.

Knwuesrble ciioBa: MYKa U3 OBCAHBIX 0pr6ef/‘1, xJ1e0 U3 MIICHUYHON MYKH, BJIQ)KHOCTb TE€CTa
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Summary. At present, the production of food products that satisfy human needs and have a certain nutritional value and vitamin-
mineral composition, thereby having a physiologically significant positive effect on the human body, is actual. The priority
direction of increasing the nutritional value of bakery products is the addition of non-traditional types of flour from whole-
grained cereal grains and seeds of leguminous crops: wheat, rye, oats, buckwheat, peas, chick peas and other in their recipes.
Their use in the diet improves the balance of vitamins, amino acids, macro - and microelements, food fibers and has a positive
effect on human health. The use of flour from oat bran in the production of bakery foods will increase the content of protein,
dietary fiber, minerals, will allow to produce a comprehensive enrichment product. The paper presents research on the influence
of the moisture content of the dough of the first grade wheat flour of and oat bran flour, obtained by disintegration-wave grinding
on the organoleptic, physico-chemical characteristics properties of dough and finished bread. The results revealed rational
moisture content of the wheat bread dough — 46% at a dosage of enrichment — 7%, ensuring the best indicators of semi-finished
and ready products quality. With a further increase in moisture in the semi-finished product up to 47%, a decrease in porosity
up to 68% occurred, as well as the appearance of the finished product deteriorated. It was found that the maximum specific
volume bread with a moisture content of 46% - 245 cm3 / 100 g, a minimum with moisture content of 44% - 230 cm3 / 100 g
was characterized. The use of this enrichment enhances the nutritional value of bakery products, widens the assortment of bread
for functional purposes, and also intensifies the production process.
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BBenenne

OnHO¥ 13 OCHOBHBIX MPOOJIEM COBPEMEHHOTO
MTUTAHUSA SBISIETCS CO3/IaHIe KOHKYPEHTOCIIOCOOHBIX
MPOJYKTOB BBICOKOTO Ka4ecTBa M OJHOBPEMEHHO
MOJIE3HBIX JIs 3/I0POBbsI 4esioBeka. BakHelmmm
MyTeM MX CO3JIaHUs SBISICTCS OOOTallleHUE HEelo-
CTAIOIIMMU (PYHKIIMOHAILHBIMA HWHIPEIUCHTAMHU
Y pa3paboTKa HOBBIX TEXHOJOTrHH. B HacTosee
BpeMs XJIeO00YIOUHBIE U3IEHS OCTAIOTCS OJHIUM
Y3 OCHOBHBIX TMPOAYKTOB muTaHus. OHH CIyXaT
WCTOYHUKOM JHEpPruu, Oelka M YTrIIeBOJOB U IO
4acTOTe YNOTPeOJCHUsS HAXOAATCS Ha OJHOM W3
MEPBBIX MECT y BCEX TPYII HaceleHus. Bmecte
¢ TeM Oejku Xjieba He SBIIOTCS MOJIHOLIEHHBIMU,
B HAX MaJI0 He3aMEHHUMBIX aMHHOKHCJIOT JH3WHA
1 METHOHMHA, WHUINECBBIX BOJOKOH, HEBBICOKOE
cojiep)KaHne MUHEPATLHBIX BelecTs [1].

[epCrieKTUBHBIM HAITPABJICHUEM TTOBBIIICHHS
MUIICBOM IICHHOCTH XJICOOOYJOUHBIX H3CIIHI
SIBJISICTCSI BKJIFOUCHHUE B UX PEICNITYPY HATYPaIbHBIX
o0oraTuTeneil, B TOM YHCIE MPOIYKTOB Iiepepa-
0oTku oBca. [I[puMeHeHe MyKH U3 OBCSIHBIX OTPY-
Oeli B MPOM3BOACTBE XJI€OOO0YIOUHBIX H3ACTIUHN 103~
BOJIMT YBEJIMYUTH B HUX COJICpyKaHUE OejIKa, IHIIe-
BBIX BOJIOKOH, MHHEPAJIbHBIX BEIIECTB, 1aCT BO3-
MOYKHOCTh MPOU3BOJUTh KOMIUIEKCHOE oOorarie-
HUE U3JICNU, PaCIINPUTh X aCCOPTUMEHT [2, 3].

MaTepna.nbl U METOAbI

Myky u3 oBcsiHBIX oTpyOeit (TY 9290-371-
02068108-2016) ma xadeape «Texuosorus xyeborre-
KapHOT0, KOHIUTEPCKOTr0, MAaKapOHHOTO U 3EPHOIIC-
pepabaThIBarOLIEro MPOU3BOJCTBY BopoHEKCKOro
TOCY/IapCTBEHHOTO YHHBEPCUTETa WHKEHEPHBIX
TEXHOJIOTHI TOJTyYalld yTeM Je3UHTErPAHOHHO-
BOJIHOBOTO ITOMOJIa. 3a CYET BPAICHUS] MATHUTCO-
JIepIKAIUX TUCKOB JIE3UHTErPaTopa co CKOPOCTHIO
200 ¢ 3a oueHb KOPOTKHMI TPOMEKYTOK BPEMEHH
B KaMepe BO3HUKAIOT CHHXPOHU3HPYEMbIEC YCIIOBHS
B3aMMOJICHCTBHS TOJNS W OBCSHBIX  OTpyOei
Ha aTOMHO-MOJICKYJIIPHOM YpOBHe. B pe3synbrare
00pa3yroTCsi TIOTOKM B3BEIICHHBIX YaCTHII, B3aUMO-
JCHCTBYIOIUX B MPOCTPAHCTBE  DHEPTETHUECKUX
MOJICH C DIIEKTPUIECKUMHU YU MATHUTHBIMH COCTaB-
JSIFOUIMMH.  JTO 00ECIIEYMBACT MEXaHUYECKYIO
aKTHBAIMIO CHIPbSl U MO3UTUBHBIC H3MEHECHUS
(U3UKO-XMMHYECKOTO ~ COCTOSIHHS,  CTPYKTYpBI
MIOBEPXHOCTH YaCTHUI] MyKH M3 OBCSHBIX OTpyOeii [4].

AHaNM3 XHUMHYECKOTO COCTaBa ChIPhSI BBISIBIL,
YTO B MyKE M3 OBCSIHBIX OTpYOeil coIepKuTcs
Oonpme Oenka B 1,5 pasa, xupa B 5 pa3 u nuie-
BBIX BOJIOKOH B 3 pa3a (tabawuma 1) [5, 6].

Tabnuma 1.
XAMHYECKHUH COCTaB MyKH TIIIICHUYHOH TIEPBOTO COPTAa U MYKH U3 OBCSHBIX OTpyOeit
Table 1.
Chemical composition of wheat flour of the first grade and flour from oat bran
CojeprkaHue NHIIEBBIX BEIIECTB B MYKE |
HanMmeHoBaHME NUIEBBIX BEIIECTB Content of nutrients in flour
Name of food substances MIIIEHUYHOH MEePBOTo COpTa U3 OBCSIHBIX OTpyOeit
first grade wheat of oat bran
benok, r | Protein, g 10,6 17,3
Kupsl, T | Fats, g 1,3 7,03
VYraesomsl, T | Carbohydrates, g 69,0 66,22
3oma, T | Ash, g 0,7 2,89
ITumessie BonokHa, mr | Dietary fiber, mg 4.9 15,4
Kanpiwi, mr | Calcium, mg 24 58
®doctop, mr | Phosphorus, mg 115 734
Marnuii, Mr | Magnesium, mg 44 235
Harpuii, mr | Sodium, mg 4 4,1
Kanwit, mr | Potassium, mg 176 566
XKemneso, mr | Iron, mg 2,1 5,41
Iunk, mr | Zinc, mg 1,01 3,11
Buramusu B1, mr | Vitamin B1, mg 0,25 1,17
Buramun B2, mr | Vitamin B2, mg 0,08 0,22
Buramuu B5, mr | Vitamin B5, mg 0,5 1,494
Buramun B6, mr | Vitamin B6, mg 0,22 0,165
Buramun PP, mr | Vitamin PP, mg 2,2 2
Buramun E, mr | Vitamin E, mg 1,8 1,01
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BrnaxxHOCTB TecTa — OJTHO U3 €ro BayKHEHIIINX
cBoricTB. CoJllepKaHue BIIard OKa3bIBaeT BIUSIHUC
Ha Bce OMOXMMHUYECKHE MPOIIECCHI, MTPOTEKAIOIITHE
B nonry(abpukare, Ha KU3HEIEATEILHOCTh MUKPO-
OpPraHM3MOB (IPOMOKEBBIX TPUOKOB W MOJIOYHO-
KHUCITBIX OaKTepHii), U, Kak CIEACTBHE, Ha BKYCO-
BbIC KauecTBa IOJy4aeMoro xyeba. YBeluueHue
BIIQ)KHOCTH TecTa Ha 1% MOXKET MOBBICUTH BBIXOZ
pasHeIX BUIOB Xi1eba Ha 2—-3%. [7].

Hesn padoThI — oIIpeieeHNe palMOHATILHON
BIIQYKHOCTHM TECTa M3 MYKH MIICHUYHOH MEPBOTO
copTa ¢ J00aBICHUEM MYKH W3 OBCSHBIX OTpyOeit
MyTEM HCCIIEIIOBAHMS OPraHOJIEITHYECKHX U (PU3UKO-
XUMHYECKUX CBOWCTB TECTAa U TOTOBOTO U3JICITHSL.

Tecto roTOBWIM BIaXHOCThIO 44—-47%
(uaTepBan BapsrpoBanHus 1%) U3 MyKd MIIEHUYHON
xJ1e00TIEKapHOM ITEPBOTO COPTA, COJIM TOBAPEHHOMH
TIMINIEBOH, TPOOKEN TPECCOBAHHBIX XJICOOTIEKAPHBIX,
BOJBI TUTHEBOH WM MYKH W3 OBCSHBIX OTpyOei
B KonmuecTBe 7%.

[onydabpukar 3amemmuBain Oe30MapHBIM
crocoboM B TectomecuiibHON Marmae Labomix1000,
Jaliee HATpaBIUIA B TEPMOCTAT LIS OPOXKESHUS
npu temneparype 30 °C. VI3 BEIOPOKEHHOTO TecTa
OTBEMIMBAIM KYCKU Maccou 0,27 Kr AJis BBIIICUKU
¢dopmosoro xineda. Pazaenky u popmoBanue npoms-
BOJIWJTU BPYYHYIO Y OTIIPABIISUIA HA OKOHYATEIIHHYTO
paccToiiky — B paccroitaeiii mkad PTIIK-530Y
mpu Ttemreparype 40+ 1°C wu oTHOCHTENBHOI
BIaKHOCTH Bo3ayxa 80-85% B reuenue 40 muH.
Wznenwust BeINeKan B 1aOOPATOPHO JIEKTPOIICYH
BHUUXII-6-56 npu temnepatype 215-220 °C
¢ yBnaxxHenueM B teuenne 30 muH [8].

B mporiecce OpokeHHs MccIe0BaIn U3Me-
HEHUE TUTPYEMOW KHCIOTHOCTU TECTa METOJIOM
TUTPOBaHUS ¥ ra3000pa3yIolIyl0 CIIOCOOHOCTh
BaJtOMOMeTpudYeckuM MetoqoM [9]. B rorosbix
W3IENHSX OTIPEIEISUTA OPTraHOIEITHYECKHE MOKA3aTeI N
(TIOBepXHOCTH, TBET, (popMa, IPOTICUCHHOCTD, TIOPH-
CTOCTb, TIPOMEC, BKYC, 3amax), (PU3UKO-XUMHUIECKHIE
mokazatenu (BiaaxHocth — 1o 'OCT 21094-75,
kucinotocts — 1o ['OCT 5670-96, nmopucrocTh —
o F'OCT 5669-96, ynenbHblli 00beM 00BEMHBIM
METOIOM).

Pe3yabTaThl u 00cy:KIeHUSs

Uzyuenne M3MEHEHUs] TUTPYEMOH KHCIOT-
HOCTH B Mpolecce OpOKeHHs TecTa IoKa3ao,
YTO C YBEJIMUYCHUEM €r0 BIAKHOCTH, JAHHBIA Tapa-
MeTp Bo3pacTait. [lo okoHyaHum mpomecca Opoxe-
HUS KUCIIOTHOCTH NOTyadprkaTa, ¢ BIaKHOCTHIO
tecta 44% Oblna paBHa 3,5 Tpaj], a ¢ BIAKHOCTHIO
47% — 4,0 rpan (pucyHok 1).

Jlnst cBsizu ¢ pepakuueii: post@vestnik-vsuet.ru
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Pucynok 1. HM3MmeHeHHWE THUTPYeMOW KHCIOTHOCTH
B IHponecce 6pO)KeHI/I${ TE€CTa B 3aBUCHMOCTHU OT €ro
BlIaxxHocTu: 1 —44%:; 2 —45%; 3 — 46%:; 4 — 47%
Figure 1. Change in titratable acidity during
fermentation of the dough depending on its humidity:
1 - 44%; 2 — 45%; 3 — 46%; 4 — 47%

OT0 O0OBACHAETCS TEM, UTO C MOBHLIIICHUEM
BJIQKHOCTH B TECT€  YCKOPSIOTCS  IPOLIECCHI
HaOyxXaHUsS W MENTH3AIMd OETKOBBEIX BEIIECTB
B mory(habpuKaTe, KOTOPbIE YBEINYMBAIOT IIEPEXO.
BEILECTB B XKHUAKYIO Pazy. 3a cueT HHTCHCU(UKALIUK
paboThl  APOXKEH C POCTOM BIAKHOCTH HJICT
HAKOIUICHUE KHUCIIOTOPEArHPYIOIIUX TPOIYKTOB
(TIONTMHEHACHIIICHHBIC KUPHBIC KUCIOTHI, OPraHK-
YECKHWE KHCIOTHhI), YTO U MPUBOJIUT K POCTY
kucnotHoctu tecra [10-15].

BrIsiBIIEHO, UTO B TECTE C BIAXKHOCTHIO 4690,
npu OpokeHnu B TedueHue 90 MUH BBEIIEIIIIOCH
HauOOoJbIlIee KOJUYECTBO IHOKCHIA YTIeponaa —
495 cm® (pucyHoK 2).
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[MonmydabpukaTsl ¢ pa3HOil BIaKHOCTHIO
Semifinished products with different humidity

Pucynok 2. MI3MeHeHue ra3000pa3yrolieii criocoOHOCTH
B TECTE B IpOLECCEe OPOKEHUSI B 3aBUCHMOCTH OT €ro
BiiaxxHocTu: 1 —44%; 2 — 45%; 3 — 46%; 4 — 47%
Figure 2. Change of gas-forming ability in the test
during fermentation, depending on its humidity: 1 -
44%,;

2 —45%; 3 - 46%; 4 — 47%

O6nem (Volume) CO,, cm 3

DOTO O0OBICHACTCS YCWICHHEM TIpolecca
OpOKEHHS 3a CHET ONTUMAIbHON BIIAKHOCTU JUIS
YKU3HEICITETIFHOCTH JIPOMOKEBBIX KIIETOK ¥ AKTHBHOCTH
(hepMEHTOB, BHOCUMBIX C MYKOM M3 OBCSHBIX OTPYOCH.
OnHaxo JanbpHelIee yBelmyeHue Biard MPHUBOIMIIO
K CHIDKCHHUIO Ta3000pa30BaHusl B TECTE.
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Amnanu3 kadecTBa X1e000yIOUHBIX U3EINi
C pa3HOH BIAXKHOCTBIO TECTa MPOBOJIMIIN Yepes3 3 U
nocje BhIEYKH. MccnenoBaHus mokasand, 4To y
TOTOBOTO M3JIENIUSl C BIAXKHOCTHIO TecTa 46%,
HaOIOAaNNCh HAWIYYIIHEe OpraHOJCNTHYECKHE
1 pu3mKo-XuMHUYecKue Tmokazarenu (Tadmuna 2).
[Ipu nanpHelmeM  yBeIMYEHHE  BJIard B

nonydpadbpukare 10 47%, TpOUCXOOUIO YMEHb-
HIeHHe MopucTocTH A0 68%, a Takxke yXyZduman
BHEUTHUI BUA TOTOBOTO U3JETHSI.

BrLsiBIIeHO, YTO MaKCUMAJIBHBIM YAEIbHBIM
00BEMOM XapaKTEpU30BaJICS XJIeO € BIAKHOCTHIO
tecta 46% — 245cm¥/100T., MUHUMAILHBIM
¢ BaxkHOCTBIO 44% — 230 ¢Mm3/100 r. (pucyHok 3).

Tabnuna 2.

Bnusinue BIIaXKHOCTH TECTa Ha Ka4eCTBO Xjaecha

Table 2.

Effect of dough humidity on bread quality

Tloka3arenu kadyecTBa

3HayeHHe IToKa3aTeJIel KauecTBa Xne6a B 3aBUCHUMOCTH OT BJIAXKHOCTH TCCTa, %
Value of bread quality indicators depending on dough humidity, %

44 |

45 | 46 | 47

Opranonentuyeckue nokasarenn | Organoleptic indicators

Buemnuii Bua: | Appearance:

user | colour Light brown

Byrpucras
noepxuocTs | surface be3 kpymHBIX TPEIUH MOAPHIBOB, TAK)KE CKOJIOB MU HaIPE30B ORCHXHOCT
P Without large cracks in the blasting, also nail or cuts P
Rumpy surface
Ceetmno-kopuuHeBblil | CBeTno-kopuuHeBblii | CBETJIO-KOPUYHEBBII Kopuunessiit

Light brown

Light brown

®opwma | The form

CootBercTByromas xJeOHO# (hopMe, B KOTOPOI MPOU3BOIMIACH BBIIEUKA |
Appropriate bread form, which was baked

CocTosTHHE MSKHIIIA:
MPONICYCHHOCTh
Crumb condition:baked

HponequHmﬁ, HEBJIQXKHBIA Ha OLIYTIb. 9Hac’1‘H‘IHLII71, IIOCJIC JICTKOI'O HaaaBJIMBAHUC ITaJIbLIaMHA
MSIKHII IPIHUMAET IIePBOHAYATIBHYIO (hOpMY |
Baked, not wet to the touch. Elastic, after light pressing the fingers of the crumb takes the original form

TIOPHUCTOCTH | porosity

PasBuras, 6e3 myctot u ymotHenuii | Developed, without voids and seals

npomec | Promes

Be3 koMoukoB 1 cieoB Henpomeca | Without lumps and traces of impurities

Bkyc | Taste

CBOHCTBEHHBII JaHHOMY BHUYy H3JIeJIHsI, O3 HIOCTOPOHHETO IPHUBKYca |
Native to this type of product, without foreign taste

3amax | Smell

CBoiicTBEHHBIH TaHHOMY BUy H3/enusl, 6e3 IIOCTOPOHHEro 3amaxa |
Characteristic of this type of product, without foreign smell

Dusuko-xumudeckue nokasaresu | Physical and chemical indicators

Baaxuocts (moisture), % 43,0 44,0 45,0 46,0
Kucnoraocts (Acidity), rpax 3,0 3,4 3,6 3,8
IMopucrocts (porosity), % 65,0 66,0 70,0 68,0

. 250 3akiouenne

§§ 200 | OKCIEepUMEHTAIBHBIMU ~ JaHHBIMU ~ JTOKa-
%% 150 — 3aHO, YTO IPUTOTOBIICHHBIM XJ1€0 W3 MIIEHUYHOU
3o || MYKH C 100aBJICHHEM MYKH W3 OBCSHBIX OTpyOeit
@% 100 1 C BIIAXHOCTHIO TecTa 46% o0sagan HaAWTydITuME
- | nokasatensamMu kauectBa. Kpome Toro, mpumene-
% g 0 —) HUE TAHHOTO 000TaTUTENS CIIOCOOCTBYET ITOBHIIIIE-
~ G HUIO IHUIIEBOH IIEHHOCTH XJI€000YJIOUHBIX H3/Ie-

FOTOBL]I-C HOCTUA C%aSHOﬁ BHa)I:(gHOCTLIO TCC4I‘a

Ready products with different humidity dough
Pucynok 3. M3MmeHeHue ynenbHOro o0beMa TOTOBOTO
xneba B 3aBUCHMOCTH OT BiaxHoctu tecra: 1— 44%;
2 —45%; 3 — 46%; 4 - 47%
Figure 3. Change in the specific volume of finished bread,
depending on the dough moisture: 1 — 44%; 2 — 45%j;
3-46%; 4 -47%
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