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Pedepar. TpagunuOHHBIMH 3€pHOBEIMH KyJIbTypaMH JUIs IOJNYYEHHs COJOAA SIBIAIOTCS pOXKb, SUMEHb M mmeHnna. K
0E3TIIIOTEHOBBIM KYJIbTypaM OTHOCSAT I'PEUUXy U OBEC U PEKOMEHIYIOT K UCIIOJIb30BAaHMIO B JUETHUECKOM IMTaHUHU A1 GOJIBHBIX
C HENEepeHOCHMOCTBIO TIIOTEHA. YBEIMUYCHHE AacCOPTHMEHTa OE3TIIIOTCHOBHIX IPOJYKTOB — OJHO M3 BaKHEHIINX YCIIOBHI
TIOBBIIICHHUS YPOBHS XKU3HU JIIOZIEH, CTpaJalouX eHakuei. B craTbe NpuBOUTCS BINSHUE IPOODKUTEIBHOCTH IPOPAIIHBAHIS
U CyLIKH Ha aMWJIOJMTHYECKYIO, 0CaXapUBAaIOILYI0, IPOTCOJIUTHYECKYIO aKTHBHOCTh I'PEYMIIHOIO U OBCSHOTO COJIOZA C LEJbIO
COBCPIICHCTBOBAHHUS TEXHOJIOTMH CO3JaHHs OE3IJIIOTEHOBOrO NPOAYKTa. Y TPEYUIIHOTO COJOAa MAaKCHMaJbHOE 3HA4YCHHE
ammtonautudeckoi cnocodnoctu (AC) cocrasuser 21,2 en./r, uro Ha 6,0% Bblle, YeM y 3epHa pkd. Y oBcsHoro coioxa AC
cocraBuia 18,79 exn/r, 4TO 1O CpPAaBHEHUIO C TPAAUIMOHHOH KyinbTypoil Ha 6,0% Hmke. MakcuMalbHOE HaKOIUICHHE
ocaxapuBatouieir cnocodHocTH (OC) y Bcex COJIOAOB MPOUCXOAUT HA TPETbU CYTKU MPOPALIUBAHHUS U JOCTUTAET CIETYIOLINX
3HAYCHHH: y pkaHoro conoaa — 5,1 en/r, y rpeuuninHoro — 2,9 exn./r, y oBcstHoro 3,3 en/r. Ilo cpaBHEHHIO ¢ TpaguIMOHHOMN
kynbTypoit OC rpeunxu Hmke Ha 43,1%, oca Ha 35,3%. MakcumanbHble 3Ha4eHUs TpoTeonuTHueckoit aktuBHOCTH (ITA) cononos
ObUTH JTOCTUTHYTHI Ha TPEThU CYTKH palleHus: y pkaHoro — 23,2 en./r, y rpedniinoro — 26 exa./r, y ocsiHoro — 16 en./r. Ilo
cpaBHEHUIO ¢ 3epHOM pxkH ITA rpeunxu Bbime Ha 12,0%, oBca Huxe Ha 31,0%. YcraHoBIeHO, 4To pepMeHTaTHBHAS aKTHBHOCTh
€oJI0/1a, MOJIy4EHHOTO U3 OE3rIIIOTEHOBOTO CHIPBS, HUKE, YEM Y PIKAHOTO COJI0/A, IOTOMY HOJIHOCTBIO 3aMEHHUTH TPAAULIMOHHOE
ChIPhE HEBO3MOKHO 0€3 JHOMOJIHUTEILHOTO BHECEHUsI ()epPMEHTHOTO Npemnapara.

KiioueBble cJI0Ba. rpeunxa, poxb, COJI0J, OE3IIIOTEHOBOE ChIPbe, (DePMEHTATHBHASI AKTHBHOCTD
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Summary. The traditional crops for malt production are rye, barley and wheat. Buckwheat and oats are considered to be gluten-free
and recommended for use in dietary nutrition for patients with gluten intolerance. Increasing the range of gluten-free products is one
of the most important conditions for improving the people living standard that suffer from celiac disease. The article reveals the
influence of the duration of germination and drying on the amylolytic, saccharifying, proteolytic activity of buckwheat and oat malt
with the aim of improving the technology of creating a gluten-free product. In buckwheat malt, the maximum value of amylolytic
ability (AA) is 21.2 units / g, which is 6.0% higher than that of rye grain. In the case of oat malt, AA was 18.79 units / g, which is
6.0% lower than in traditional crops. The maximum accumulation of saccharifying capacity (SC) in all malts occurs on the third day
of germination and reaches the following values: in rye malt - 5.1 units / g, in buckwheat - 2.9 units / g, in oatmeal - 3.3 units / g .
Compared with the traditional crops SC of buckwheat is lower by 43.1%, oats by 35.3%. The maximum values of proteolytic activity
(PA) of malts were reached on the third day of germination: in rye - 23.2 units / g, in buckwheat - 26 units / g, in oats - 16 units / year.
In comparison with the rye grain, buckwheat PA is higher by 12.0%, oats are lower by 31.0%. It was found out that the enzymatic
activity of malt obtained from gluten-free raw materials is lower than in rye malt, therefore it is not possible to replace traditional raw
materials completely without additional application of enzyme preparation.

Keywords: buckwheat, rye, malt, gluten-free raw materials, enzymatic activity

Jlist uuTHpOBaHUS For citation
Yycosa A.E., Aradouos I'.B., 3enenpkoBa A.B., Iloxkanosa FO.B. LastnameF.S., Lastname F.S., Lastname A.S., Lastname F.S. Change in
Vi3meHeHne (epMeHTaTHBHON akTHBHOCTH Oe3rimoTeHoBoro coioxa the enzymatic activity of gluten-free malt during germination and
B mpotecce npopamuBanus u cymku // Becrauk BIYUT. 2017. T. 79.  drying. Vestnik VGUIT [Proceedings of VSUET]. 2017. vol. 79. no. 2.
Ne 2. C. 198-203. d0i:10.20914/2310-1202-2017-2-198-203 pp. 198-203. (in Russian). doi:10.20914/2310-1202-2017-2-198-203

198 BJ1 Agris



Becmuux BTYHIIT/Proceedings of VSUET, I11. 79, Ne 2, 201Z

BBenenne

TpaguIMOHHBIMU 3€PHOBBIMU KYJIBTYpaMu
IUIS TIOyYEHHsI COJIoAa SIBISIFOTCA POXKb, SIYMEHb
U TIIICHULA.

Bce wame cpenu HaceneHHsl BCTpeyaroTcs
JIOAHM, KOTOPBIE CTPaAaloT HENePEeHOCHMOCTHIO
TIIIOTEHA, COIEPIKAIIETOCS B 3TUX 36PHOBBIX KYJIb-
Typax. Takum 00pa3oM, aCCOPTUMEHT MHIIEBBIX
NPOAYKTOB y JaHHOW KaTeropuM HaceJIeHUs
CHJILHO OTPaHUY€EH, YTO HE MOXKET HE CKa3bIBATHCS
Ha Ka4yecTBe MX U3HU [1].

K 6e3rmoTeHOBBIM KYIbTypaMm OTHOCST Ipe-
YUXY M OBEC U PEKOMEHIYIOT K HCIIOJIb30BaHMIO
B JIMETHUECKOM TMUTAHUU JUIsl OOJLHBIX C HEmepe-
HOCHMOCTBIO IIIOTEHA.

benkoBbIil KOMIUIEKC 3epHa OBCa COCTOUT
W3 PAacTBOPUMBIX B Boje anbOymuHOB (14%);
W3 PaCTBOPHMBIX B BOJHBIX PAacTBOpax HEUTpaib-
HBIX coneil rno0ynmuHoB (20%); W3 MPOIaMUHOB
(yoBca 3TO aBEHMH), PACTBOPUMBIX B CIIUPTE
W CHHTE3UPYIOIIMXCS TJIABHBIM 00pa3oM B CeMeHax
31aK0B (55%), 1 U3 IIIIOTENTNHOB, HE PACTBOPUMBIX
B BOJIE, pacTBOpax COJEH, CIHPTE, HO PACTBOPUMBIX
B CIa0BIX IIENI0YaX | OPraHMYECKUX KHCIOTax
(14%). OcHoBHast Macca Oeflka HaXOAUTCS B BHIIE
3amacHeIX BemiecTB. CopepikaHne Oenmka Koieo-
JIETCSl Y IUICHYATBIX COPTOB oBca oT 9,6 1o 19,8%,
y rosio3epusix — ot 14,8 1o 21,0% [2].

Oco0eHHOCTBIO (hPaKIIMOHHOTO COCTaBa Oenka
3epHa TPEUMXH I10 CPAaBHEHHIO C OEIKaMH 3JIaKOBBIX
SBJISIETCSI TIOYTH TIOJIHOE OTCYTCTBHE MPOJIAMHUHOB,
HHU3KOE COZEpXKaHUE TIIIOTEINHOB M, HAIPOTHB,
npeobnaganne TI00yTUHOB U abOyMuHOB. [py-
TOH OCOOCHHOCTBHIO OENKOB TPEUMXHU SABISECTCS
WX BBICOKas OWoNOrMuecKass IEHHOCTb. benku
3epHa TPEUHMXH XapaKTEPH3YIOTCS 3aBBIICHHBIM
AMHHOKHCIIOTHBIM CKOpOM 110 Tpunrtodany (2,16),
nuMuTHpyommM — aeisiercst  Tpeonud  (0,80).
ITo ocTanbHBIM HE3AMEHUMBIM AMUHOKHCIIOTAM OH
OJM30K K €AMHUIIE U TP 3TOM IIPEBOCXOINT JPYTHe
3epHOBBIE KYJIBTYPHl 110 W30JICHIMHY, JIM3UHY,
METHOHHHY ¥ 1cTHHY [5—-10].

Ipu comomopareHny 3epHa NPOTEKAET PAL
CITO’KHBIX OMOXMMHIYECKHX MPOLIECCOB, M3MEHSIOIINX
XMMUYECKUN COCTaB M CBOMCTBA ChIphbs. C LIENbIO
COBEpILIEHCTBOBAHNS TEXHOJIOTHH COJIOOPAIECHHS 13
0E3MIIIOTEHOBOrO ChIPhSl ObUIO HM3YYEHO BIIHSHUE
MPOJOJDKUTETBHOCTH TPOpAlMBaHKs M CYLIKH Ha
(hepMEHTATUBHYIO AKTUBHOCTH (aMUJIOTUTHYECKYIO,
0CaxapHBaOIIYF0, MPOTEOMTHIECKYIO) COJIOIOB.

MaTepl/laJ'lbI U METOAbI

B mabopaTOpHBIX YCIOBUSIX TIOIYyYalld
rpeUUIIHBIN ¥ OBCAHOM conona. IIpopaniuBanue
JIaHHBIX KYJbTYP HPOBOJIMIIN IIPX TEMIIEPATYPHOM

Jlnst cBsizu ¢ pepakuueii: post@vestnik-vsuet.ru

pexume 12-18-13 °C. 3epHo mpopaliuBaig a0
HaKOIUICHUS MAaKCUMAIbHON aKTUBHOCTH (pepMeH-
TOB MPOTEOIUTHUYECKOTO U AMHUJIOIUTUYECKOTO
neicteust. Bo n30exxaHue MoCHIXaHUs 3€pHA €ro
B IIPOIIECCE TMPOPAIIUBAHUS YBIAKHSIIN MPOTOY-
HOH BOJIOM OMH pa3 B CYTKU B TEUCHHUE OJAHOU MU-
HYTHI. J{7151 IpeIoTBpaIIeHus CISKUBAHUS COJI0A
€ro BOPOIIWIN 2 pa3a B CYTKH.

OnpeneneHne aMUIONIUTHIECKOH CIOCO0-
HOoctH (AC) CBEXENpOPOCIIUX COJIOAOB IIPOBO-
JIATA KOJIOPUMETPUIECKUM METOJIOM.

Pe3yabTathl u 00cy:xIeHue

Ha pucynke 1 mpencraBieHbl 3aBUCUMOCTH
BennyuHbl AC I'pEUUIIHOTO U OBCSHOTO COJIOJIOB
OT IPOJOJKUTENBHOCTH NPOPALMBAHUA 11O CPaB-
HEHMIO CO P>KaHBIM COJIOZOM.
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Figure 1. Dynamics of amylolytic ability change in malt

VY IpEYHIITHOTO CONOIa MaKCUMAabHOE 3Ha-
yenne AC HaOmomaetcss Ha 4 CyTKH paiicHUS
u coctaBiitier 21,2 en./r. Oto Ha 6,0%  BhILIE,
YeM y 3epHa pXKH. Y OBCSHOTO coJioJia Ha 3 CYyTKU
pamenuss AC cocraBuia 18,79 en/r, uro no cpas-
HCHHUIO C TPAAUIMOHHOM KyjiabTypol Ha 6,0%
Hwke. Ha 4-5 cyTku y Bcex COno0B HaOI0maeTes
He3HauuTeabHoe cHuxkeHue AC.

OcaxapuBaromryto criocodHocTs (OC) ompe-
JENAIA  TONIAPUMETPHUECKUM MeToaoM. Ha pu-
cyHke 2 npuseeHbl 3HaueHust OC co10/10B.
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Figure 2. Dynamics of the malodorous ability of malts

U3 pucynka 2 BUJIHO, YTO MaKCHMAJBHOE
HakomieHne OC y BceX COJIOJOB IPOUCXOIUT
Ha TPEThHU CYTKH MMPOPAIIUBAHUS U JOCTUTACT Clie-
IYIOIIMX 3HAYCHUH: y pkaHoro cojona — 5,1 en/r,
y rpeuntisoro — 2,9 en./r, y oBcsHoro 3,3 en/r.
[To cpaBHeHMIO C TpaguUMOHHOU KyiabTypoit OC
rpeunxu Hwke Ha 43,1%, oBca Ha 35,3%. Ha4
cyTku OC OBCSIHOTO COJIOZa OCTAETCS Ha TIPEXKHEM
YpOBHE, Yy rPEUUIIHOTO CHIKaeTcss Ha 3,4%,
y prkaHoro conoja ymenpiaercs Ha 1,9%.

Ha pucynke 3 mpuBeneHa TUHAMUKa MPO-
Teonmutrueckon akTuBHOCTH(ITA) comomos.
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Figure 3. The amount of proteolytic activity of freshly
grown malts

MakcumansHbie 3HaueHus [TA cononoB ObLTH
JIOCTHTHYTBI HA TPETBU CYTKU PAIICHUS: Y PHKAHOTO —
23,2 en./r, yrpeuniiHoro— 26 ea./r, y OBCSHOTO —
16 en./r. Io cpaBHeHHtO ¢ 3epHOM prku TTA rpeunxu
Boiie Ha 12,0%, oBca Hmwke Ha 31,0%. Ha 4 cytku
parienust [TA He3HAUMTETTEHO CHIKACTCS.

Llenb CyIIKH CBEKEMPOPOCIIIEr0 COI0IA — COXPa-
HUTh AKTUBHOCTh THIPOIUTHYESCKHX  (hEPMECHTOB.
CyllKy TPOBOIWIIH B CYIIMILHON Kamepe (PUCYHOK 3)
B TeueHHe 12 4acoB Mo TeMIepaTypHOMY PEXUMY:

o 1 cramusi—30-40 °C, mpooIDKUTEIBHOCTD 5 U

e 2 cramgus — 50-60 °C B Teuenue 4 u;

o 3 cramsi— 60-68 °C, mpoiorKUTeITbHOCTD 3 4.
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Pucynox 4. Cxema 3KCHepHMEHTAIbHON YCTaHOBKH [UISl CYIIKH COJIOZA

Figure 4. The experimental setup for drying malt
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OKcTiepIMeHTaIbHas CYIIMIIbHAS YCTAaHOBKA
COCTOUT U3 KaMephl 1t conona 1 o6bémom 2,5 nve,
B KOTOPBIH MOTPYXAaeTcsl SIIUK 2 U3 CTAIBHON CeTKU
c conozioM. [Toaua Bo3ayxa OCyIIECTBISIETCS] OCEBBIM
BeHTHIATOpOM 3. Pacxon Bo3myxa KOHTpOIHUpYyeTCs
mMOepHOM 3acOHKON 4 yCTaHOBIICHHOH Ha BXOAE
B KaMepy, IJle yCTaHOBJIEHbl TEPMO3JIEKTPHUECKUE
HarpeBaTelbHble D3JIEMEHTHI D, YCTPOHCTBO IS
perynupoBaHus Temreparypsi 6 [4].

Ipwu cymmke conmoma nporicxoaut cHrkenre AC.
Ho B Havarne cymiku oTMedaeTcst HEKOTOpOe yBeJHde-
HHE aKTUBHOCTH, TIOCKOJIBKY B II€pBBIE Yachl CYIIKU
CKJTaZIbIBaOTCSI OJ1arONpHATHBIE YCIOBHUS IS TIPOTe-
KaHUS B coyoe OmoxmMuieckux mporeccoB. AC
nipu Temrieparype 45 °C 3HaUMTENIFHO TTOBBIIIACTCS.
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Ha 34,7%, y oBcsiroro Ha 44,3%, y pxxanoro Ha 38,9%
TI0 CPaBHEHHIO CO CBEKETIPOPOCIIIAM COJIOZIOM.

B mpomecce Cymku NpOHCXOIUT TaKKe
u camkenue OC  (pucyHok 6), anamornuno AC.
Ioxazatemn OC y TPEUYHITHOTO COJI0NA CHUBMIHCH
Ha 12,0%, y oBcsiHoro Ha 12,1%, y poxanoro Ha 17,6%
10 CPAaBHEHHUIO CO CBEXKETPOPOCIIUM COJIOIOM.

VYmensiienue [TA (pucyHok 7) NpoucXoauT
PaBHOMEpPHO Ha MPOTSDKEHWH BCEro  IepHoza
cymku conofa: Hal6,1% - y rpeuumHoro,
Ha 20,6% — y pikanoro, Ha 25,4% — y OBCSHOTO
MO CPaBHEHHIO CO CBEKEIPOPOCIINM COJIOJIOM.
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3akiIouyeHue

B xoJie mpoBeneHHBIX HCCISIOBAHUI OBLIO
M3y4YCHO M3MCHEHUE (PepPMEHTATHBHOW aKTUBHOCTH
COJIOZa B MPOLIECCE €ro MPOpalIUBAHUS U CYIIKU.
HyxHo ormeruth, dTO (pepMeHTATHBHAS aAKTHB-
HOCTH COJIOZa, TIOJYYEHHOTO M3 Oe3TITIOTEHOBOTO
CBHIPbsI, HI)KE, YEM Y PXKAHOTO COJ0Ja, MOATOMY
MOJIHOCTBIO  3aMEHUTh TPAAUIMOHHOE CHIPbE
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HE BO3MOYKHO 0€3 JIOMOJHUTEIBHOTO BHECCHHUS
(bepMeHTHOTO TIpenapara, Tak Kak B COCTaB OBCa
Y TPEYHXU BXOJIHUT OOJIBIIOE KOJMYECTBO HEKPAX-
MaJIbHBIX MOJIUCAXAPHIOB | OEJIKOB, KOTOpPBIE
HEOOXOIUMO TIEPEBECTH B PACTBOPUMOE COCTOSI-
HHE, 4YTO B JaJbHEWUIIIEM I[O3BOJIUT MOBBICUTH
(GepMEeHTATHBHYI0  aKTHBHOCTH  TI'PEYHUIITHOTO
1 pxaoro cojoma [1, 3].

REFERENCES

1 Trotsenko A.S., Tanashkina T.V., Korchagina V.P.,
Medvedeva A A., Klykov A.G. Technology features sve-
zheproshitogo buckwheat malt. Khranenie i pere-
rabotka sel'khozsyr'ya [Storage and processing of agri-
cultural products]. 2012. no. 4. pp. 10-13. (in Russian).

2 Chekina M., Batalova G. Oats as a gluten-
free raw materials in the drinks of a functional pur-
pose. Industriya napitkov [Drinks industry]. 2014.
no. 7. pp. 16-21. (in Russian).

3 Kiseleva T.F., Miller Yu.Yu., Stepanov S.V.,
Vdovkina I.A., Terent'ev S.E. Improved technology
of oat malt. Pivo i napitki [Beer and drinks]. 2014.
no. 1. pp. 28-30. (in Russian).

4 Korotkikh E.A., Novikova L.V., Vostrikov S.V.
Optimization of conditions for malting of buck-
wheat. Pivo i napitki [Beer and drinks]. 2011. no. 5.
pp. 16-17. (in Russian).

5 Kolomnikova Ya.P., Derkanosova A.A., Ma-
nukovskaya M.V., Litvinova E.V. Effect of non-conven-
tional raw materials for the biotechnological properties
and the structure of the pastry. Vestnik VGUIT [Proceed-
ings of VSUET]. 2015. no. 3. pp. 157-160. (in Russian).

6 Alekseev G.V., Derkanosova AA., Leu A.G,,
Kharitonov D.V. Features of innovative transfor-
mation of the enterprise for processing of food raw
materials. Russian. Journal of Agricultural and Socio-
Economic Sciences. 2017. vol. 64. Ne 4, pp. 94-99.

7 Elkhalifa A. E. O., Bernhardt R. Influence of
grain germination on functional properties of sorghum
flour. Food Chemistry. 2010. vol. 121. no. 2. pp. 387-392.

8 Omary M. B. et al. Effects of germination on the
nutritional profile of gluten-free cereals and pseudocereals:
a review. Cereal Chemistry. 2012. vol. 89. no. 1. pp. 1-14.

9 Chauhan A., Saxena D. C., Singh S. Total
dietary fibre and antioxidant activity of gluten free
cookies made from raw and germinated amaranth
(Amaranthus spp.) flour. LWT-Food Science and
Technology. 2015. vol. 63. no. 2. pp. 939-945.

10 Gebremariam M. M., Zarnkow M., Becker T.
Effect of drying temperature and time on alpha-amylase,
beta-amylase, limit dextrinase activities and dimethyl sul-
phide level of teff (Eragrostis tef) malt. Food and Biopro-
cess Technology. 2013. vol. 6. no. 12. pp. 3462-3472

11Zipaev D.V., Kashaev A.G., Rybakova K.A.
Development of technology for beer beverage using malt
from triticale. Vestnik Mezhdunarodnoi akademii kho-
loda [Bulletin of the International Academy of refrigera-
tion]. 2016. no. 1. pp. 19-23. (in Russian).



Becmuux BTYHIIT/Proceedings of VSUET, I11. 79, Ne 2, 201Z

CBEJEHUSA Ob ABTOPAX

Aana E. UycoBa K.T.H., JIOIEHT, kKadeqpa TEXHOJOTHUH
OpOJMIBHBIX M CaXxapUCTHIX MPOW3BOJCTB, BopoHekckmid
TOCYJapCTBEHHBIH YHUBEPCUTET HHXCHEPHBIX TEXHOIO-
ruii, np-t PeBomonuu, 19, r. Boponex, 394036, Poc-
cust, hycovai@mail.ru

Tennammii B. AragonoB 1.1.H., mpodeccop, kadeapa TexHO-
JIOTUX OPOJIWIIBHBIX M CaXapUCTBIX TPOHU3BOACTB, BopoHex-
CKHI TOCYIAPCTBECHHBIN YHUBEPCUTET UHKCHEPHBIX TEXHOJIO-
ruid, np-T Peommonuy, 19, r. Boponesx, 394036, Poccus,
Anna B. 3enenbkoBa rem. mupekrop, OO0 «[IpodrmManst,
r. JIumenk, Poccus

Omus B. Toxanoa cTyneHt, kageapa TEeXHOJIOTHH Opo-
JNWIBHBIX M CaXapUCTBHIX IMPOHM3BOCTB, BopoHeXckuii rocy-
JTAPCTBEHHBI YHUBEPCHTET WHXCHEPHBIX TEXHOJOTHH, TIP-T
Pesomonuy, 19, r. Boponex, 394036, Poccust

KPUTEPUM ABTOPCTBA

Bce aBTOopel B paBHOI cTemeHW MNPUHUMAIN YYacTHE B
HAIHMCAaHUH PYKOIIMCH U HECYT OTBETCTBEHHOCTD 3a IIaruar

KOH®JIUMKT UHTEPECOB
ABTOPBI 3a5IBISIFOT 00 OTCYTCTBUU KOH()ITKTa HHTEPECOB.

MNOCTYIINJIA 28.02.2017
IIPUHSITA B ITIEYATD 14.04.2017

Jlnst cBsizu ¢ pepakuueii: post@vestnik-vsuet.ru

INFORMATION ABOUT AUTHORS

Alla E. Chusova candidate of technical sciences, assistant
professor, technology of fermenting and sugary production
department, Voronezh state university of engineering tech-
nologies, Revolution Av., 19 Voronezh, 394036, Rus-
sia, hycovai@mail.ru

Gennadij V. Agafonov doctor of technical sciences, profes-
sor, technology of fermenting and sugary production depart-
ment, Voronezh state university of engineering technolo-
gies, Revolution Av., 19 VVoronezh, 394036, Russia,

Anna V. Zelen'kova CEO, JSG Profimalt, Lipetsk, Russia

Julija V. Pozhalova student, technology of fermenting and sug-
ary production department, VVoronezh state university of engi-
neering technologies, Revolution Av., 19 Voronezh, 394036,
Russia
CONTRIBUTION
All authors equally took part in writing the manuscript and are
responsible for plagiarism
CONFLICT OF INTEREST
The authors declare no conflict of interest.
RECEIVED 2.28.2017
ACCEPTED 4.14.2017

203



	Введение
	Материалы и методы
	Результаты и обсуждение
	Заключение
	Литература
	References

