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Annomayua. OCOOEHHOCTH BHEJPEHUS YHEProcOEePEraroInX TEXHOJIOTHYECKUX MPOIECCOB MMBOBAPEHUS U B
LEJIOM TPOIYKIUU OpOMMIBHBIX MPOM3BOACTB — TJABHEHINIAs 3amada JUIsi MHOTHX OTpaciei MHBOOE3aKo-
TOJIGHOW TIPOMBIIIIICHHOCTH, CYTh KOTOPOM 3aKJII0YAeTCsl B YMEHBIICHIH YHEPTreTHISCKUX 3aTpaT U yiydie-
HUM Ka4eCTBa TOTOBBIX HAMMMUTKOB. [IpH 3TOM OCHOBOII SIBIISICTCS UCIIOJIBL3YEMOE ChIPhE, TaK KaK BIMSCT B Iep-
BYIO OYepe/lb Ha OPraHOJICITHYCCKHE XapaKTePUCTHKH, TAKHE KaK BKYC M apoMmar. B kauecTBe OCHOBHOIO CHI-
PBs TSI TAaHHOM TPYIIIBI HAIIUTKOB TPUMEHSETCS COJIOM, MUTHEBAs MOATOTOBICHHAS BOIA, XMEJb, NPOXOKH,
MOTYT OBITh UCTIONB30BAHEI M HECOIO)KEHBIE MaTEpHAIBI B BHIEC MYKH, CHPOIIOB U T. 1. Llenbio nccnenoBanuii
SIBISUTACH Pa3pabOTKa TEXHOJOTHHU MHBA U3 COJIO/A M HECOJIOKCHOM MIICHUITBI ¢ IPUMECHEHHEM (hepMEHTHBIX
npenapaToB. [lpu 3atupannn ucnonp3oBan pepMeHTHBIE npenapaTtsl — Llutopozemun [1x, AMunocyOTHiIvH,
Awvunocyotmmia ['10x. Yka3aHHBIE HOPMBI pacxona (pepMEeHTHBIX MPErnapaToB JaHBI C YIETOM HX aKTHBHO-
CTEeH B COOTBETCTBHHM C YTBEP)KIACHHBIMH CTaHAapTamu. [Ipy UCIONIL30BaHUH APYrUX (pepMEHTHBIX Mperapa-
TOB HOPMBI UX Pacxoja ONpPEeIsUI MyTeM IMepecueTa ¢ yIeTOM MX aKTUBHOCTEH M HOPMBI pacxoja yKa3aH-
HBIX TpemnapatoB. [Ipu mepepaboTke sIMeHHOTO coiofa | Kiacca WCIONB30Ball HACTOWHBINA PEKUM 3aTHpa-
HUS TIpHU HadanbHOU Temnepatype 37-40°C. Ilpu nmepepaboTke SUMEHHOTO MUBOBAPEHHOI'O CONOJA 2 Kiacca
MIPUMEHSIIH Pa3/IeIbHBIN OHOOTBAPOUHBINH CIIOCO0 3aTHpaHMS IPU HaYaJIbHOM TeMIlepaType 3aTUpaHus TaKKe
37-40°C, ncnonp30BaNIv TS TIEPBOY OTBAPKH MaKCHMAJIbHYIO YacTh JO3bI MIIEHUYHOTOo cojioaa u 10-15% ot
00111eil Macchl 3aTUPAEMBIX 3ePHOMPOAYKTOB SYMEHHOTO MUBOBAPEHHOTrO conoaa. OnpeneneHo, 4To aHaIu3u-
pyeMoe rOTOBOE MHBO M3 HECOJIOKCHOM MICHUITB M MIIEHUIHOTO CONO/a COOTBETCTBYIOT HOPMATUBHOM J10-
KyMmeHTanuu. [Ipu ucnoap30BaHUN HECOIOKECHOM MIICHUIIB PEKOMEHIYeM MTPOBOANTE 3aTHPAHNUE HACTOHHBIM
Ccroco0OM Kak MEHee JITUTENEHBIM H TPYIOSMKHM.
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Abstract. Features of the introduction of energy-saving technological processes of brewing and fermentation products
in general is the main task for many branches of the beer and non-alcoholic industry. The essence of which is to reduce
energy costs and improve the quality of finished drinks. In this case, used raw material is the basis, since it primarily
affects organoleptic characteristics, such as taste and aroma. As the main raw material for this group of drinks, malt,
prepared drinking water, hops, yeast are used; unmalted materials in the form of flour, syrups, etc. can also be used.
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The aim of the research was to develop a technology for beer from malt and unmalted wheat using enzyme
preparations. When mashing, enzyme preparations — Cytorosemin Px, Amylosubtilin, Amylosubtilin G10x
were used. The indicated consumption rates of enzyme preparations are given taking into account their
activities in accordance with approved standards. When using other enzyme preparations, their consumption
rates were determined by recalculation, taking into account their activities and the consumption rate of these
preparations. When processing barley malt of the 1st class, the infusion mode of mashing was used at an initial
temperature of 37-40°C. When processing class 2 barley brewing malt, a separate single-decoction mashing
method was used at an initial mashing temperature also of 37-40°C, the maximum portion of the dose of wheat
malt and 10-15% of the total weight of the mashed barley brewing malt grain products were used for the first
decoction. It was determined that the analyzed finished beer from unmalted wheat and wheat malt complies
with the regulatory documentation. When using unmalted wheat, we recommend infusion mashing as less
time-consuming and labor-intensive.
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BBenenune. OCoOCHHOCTH BHEIPCHHS DHEP- I'maBHOE OpoXxeHHE UIUIOCh 6 CYTOK; 100-
rocOeperaImx TEXHOJOTMYECKHX MHPOLIECCOB  PAKHMBAHHUE M BBIIEPKKA — 25 CYTOK.
MUBOBAPEHUS U B IEJIOM MPOIYKIIMH OpOIUIb- 3aTupaHue NPOBOAUIM NPU HAYATIBHOU TeM-
HBIX TIPOM3BOJCTB — IVaBHelmas 3ajada s leparype 37-40°C, ucnonb3oBann Ui NEpBOM
MHOTHX OTpacieil NMMBOOE3aNKOroabHOH mpo- — OTBAPKHM BCIO Maccy mmeHuipl, 10-15% ot 06-

MBIIUIEHHOCTH, CYTh KOTOPOW 3akiroyaercs B~ HEHM MACChI 3aTUPACMBIX 3CPHOTIPOAYKTOB 9~
MEHHOTO COJIO/Ia U (PepPMEHTHBIC TIperaparsl [4].

Huropozemun I1x B konmmuectse 0,15-0,29% ot
o o011eii Macchl 3aTUPAEMBIX 3€PHOIPOIYKTOB IPH-
[Tpu 5TOM OCHOBOIi SBISETCS UCTONB3YEMOE e P PHOTIPOIL D
CHIDBE, TAK KAK BIHAET B LEDBYIO Oucpems ma  MCIULL B HATANE SaTHDAHNS BMECTe C IIICHUNEH.
pbe, PBY p Awmunocyotunus I'10x B konuaectse 0,005-
TFaHOJICNITHYCCKUE XapaKTePUCTUKH, TaKu
OpraHojic CCKHC  XapaKTCpHC - TAKHC 0 008% u AMUTIOCYOTHIIMH B KOJMYECTBE

KaK BKYC U apOiV[aT. B kauecTBe OCHOBHOTO ChI- 0,003_0’010% OT O6H.ICI>1 MAacchl 3aTHPAEMBbIX
pba AJid JAaHHOU I'PYHIIIbI HAIIUTKOB MPUMCHSACT- 3epPHONPOLYKTOB BHOCHJIU Ha BTOpOﬁ CTaauH,

YMEHBIIIEHUN YHEPreTHYECKUX 3aTpaT U YIyd-
IIEHWH KauyeCTBa rOTOBBIX HAIIUTKOB [1].

G COJION, NWTHhEBAS TIONTOTOBJICHHASA BOMA,  ppy 3aTUpaHUM OCTABILNEHCS MAcChl SIYMEHHOTO
XMEJb, JPOXKKH, MOTYT OBITh HUCIIOJIB30BAHBI U cooia ipu Temnepatype 43-45°C.
HECOJIOKCHBIC MaTEpHajbl B BUAC MYKH, CUPO- MaccoBast J0JIs1 CyXuX BEIIECTB OXMEJIEHHO-
MoB U T. 1. [2, 3]. ro cycna cocraisia 11%.

Heanio uccaenoBanuii sSBIsIACH pazpaboT- PesynbTarsl uccaenoBanus. IIpousBoact-
Ka TEXHOJIOTHH IIMBA M3 COJIOJA U HECOJNIOXKEHOW  BO NMBA C HCIOJB30BAHUEM IIICHUYHBIX 3€p-
MIICHUIBI ¢ TIPUMEHEHUEeM (PepMEHTHBIX TIpe- HOHNPOAYKTOB OCYHMECTBJIAINA II0 PCUCIITYypaM,
TIapaToB. YKa3aHHBIM B Ta0mmie 1.

Marepuaibl, METOAbI M 0GbEKTHI HCCIIe- [TonyyeHHble TaHHBIE MTOKA3bIBAOT, YTO IS

MMPOU3BOZCTBA IMMBa MCCICAYEMBIX BHUJOB HUC-
MOJIB3YIOT THBOBAPEHHBIA COJIO/, HECOJIOXKe-
HYIO NIICHUILY WU NIIEHUYIHBIA coJI0d, XMCJIb
MIPECCOBaHHBIA U (PepMEHTHBIE MpenapaThl IS
YCKOPCHHA PA3XKMIKCHHA KpaxMajla U yBEJIMUC-
HUS BBIXOJIa TOTOBOTO MPOJYKTA.
[lenecooOpa3Ho (epMEeHTHBIE Tperaparsl,

noBanmi. Ilpu mpuroroBiaeHun cycia K 3aTu-
paeMoMy KOJIMYECTBY CHIPhS JOOABISUIA MO-
JIOYHYI0 KHcIoTy B konmdectse 0,15-0,20%.
Cycno 3atupaiu ABYXOTBApOYHBIM CIIOCO-
O0oM, B TEpByI0 ouepenb oOpabaThIBaIM TIIIIe-
HUILY, a 3aTeM coiof B konnyectBe 10%. Xmenb

BHOCHIM B JIBa IpHema u3 pacuera 20 r Ha paspelleHHbIe K TIPUMEHEHHIO, HCIIOJIb30BaTh B
1 nexanutp (nam). IpOAOKUTENBHOCTD KHIA-  sappepvocTH OT KA4ecTBA SUMEHHOTO COJOJA,
YeHHs CyClla ¢ XMeJIeM COcTaBlIsia 2 Jaca. KaK yKa3aHo B TaGume 2.
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Tabauna 1. Perientypsl COPTOB MUBA C UCIIOIH30BAHUEM MIIEHUYHBIX 3€PHOMPOIYKTOB
Table 1. Beer recipes using wheat grain products

IT1BO ¢ HCIIOIB30BAHKMEM IIILIEHHUIILI
ColIpbe 1 MaTepHualIbl Enunnna msmepenns —— HECOIOMKEHOMN
4-ro kiacca
Coioa nMBOBapeHHBIH:
STYMEHHBII % K o01Iei Macce 75-80 60-70
3aTUPACMBIX
3€pPHONPOIYKTOB
ITireHMYHbBIH TO XKe - 30-40
HecomnosxeHoe chipbe (TIIeHuIa) TO ke 20-25 -
XMeJb MpecCcOBaHHBIN r/man 0,60,7 0,50.6
ropsiIero cycia
DepMeHTHBIE MTPENapaThl:
Iuropozemun I1x r/man oXnaXXIeHHOT O 0,15-0,29 —
CycJ1a UITd MOJIOJIOTO
nvBa
AwmunocyoTmmus ['10x TO XK€ 0,005-0,008 —
AMHAIOCYOTHITUH TO XK€ 0,003-0,010 0,003-0,010

Tab6umua 2. [Ipumenenne GpepMEeHTHBIX MpenapaToB B 3aBUCUMOCTH OT KauecTBa SYMEHHOTO COJIO/IA
Table 2. The use of enzyme preparations depending on barley malt quality

KauecTBO SUMEHHOI0 COJIO/A;

DepMEHTHBIN PEXUM 3aTUPAHHUS
Enuunne! namepenus
pernapar conon 1 knacca; coJiox 2 Kjacca,
HACTOMHBIN OJIHOOTBapOYHBIH
Hutopozemun I110x % x obmieit macce
3aTHPaEMBbIX 0,15-0,25 0,17-0,29

3epHOIPOJYKTOB
AwmunocyoTunus ['10x TO XKe 0,002-0,008 0,005-0,008
AMUIOCYOTHITUH TO Xe 0,002-0,008 0,002-0,004

VYka3aHHbIE HOPMBI pacxona (epMeHTHBIX
IpernapaToB JaHbl C y4ETOM UX aKTHBHOCTCH B
COOTBETCTBHH C YTBEP)KJICHHBIMU CTaHIAPTaMH.
[Tpu ucnonbp30BaHUU APYruxX (HEpMEHTHBIX Mpe-
MapaToB HOPMBI UX PAcX0/la ONPENEISIIN TyTeM
nepecyera ¢ y4eToM MX aKTHBHOCTEH M HOPMBI
pacxoja yKa3aHHbIX IPENapaToB.

Crioco0bl MOAKUCIIEHUS 3aTOpa U 3aTUPaHMUS,
BUJ U HOPMY pacxoja NpUMeHsSIeMbIX (hepMeHT-
HBIX TPEnapaToB BHIOMPAIU B 3aBHCUMOCTH OT
Ka4yecTBa ChIPbsI, MPEKAE BCETrO, TYMEHHOTO MH-
BOBApEHHOT0 COJIOJ]a U HOPMBI pacxoja Tiie-
HUILBI [5-7].

[Tpu nepepaboTKe STYMEHHOTO COJIO/IA BBICO-
KOro KauecTBa M 1 Kiacca Lesnecoo0pa3HoO Hc-
MOJIb30BAaTh HACTOMHBIM PEKUM 3aTHPAHUS TIPU
HavyaJibHOM Temnepatype 3atupanus 37-40°C.
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[Tpu nepepaboTke TUYMEHHOTO TMBOBAPEHHO-
ro coyiozia 2 Kjiacca Ief1ecoo0pa3Ho MPUMEHSTh
pa3aenbHbIil OJHOOTBAPOUHBIM CIIOCOO 3aTHpa-
HUSl TIPU HAYaJbHOW TemIepaType 3aTUpaHus
takxe 37-40°C, ucnonb3oBaTh AJis NEPBOU OT-
BapK{ MaKCHMAJIbHYIO 9aCTh JJO3bI MMIIEHUIHOTO
conoga u 10-15% ot o6meit Macchl 3aTHpaeMbIX
3€pHOMPOIYKTOB SYMEHHOTO TTHBOBAPEHHOTO
coJofa.

OcrTaBulytocsi Maccy SUMEHHOTO COJoJa 3a-
Tupanu npu temneparype 43-45°C, nocie vero
ee HarpeBaim co ckopocthto 1°C/1 muH 70
TeMrepaTypbl 52°C U COeAVHSIM C TPOKHIIS-
YEHHOW NMEpBOIl OTBAapPKOH, MPU 3TOM TEMIIEpa-
Typa oOmel Maccel 3aTopa JO/DKHA OBIThH
62-63°C. Ilocie BBIIEPKKH 3aTOpa TIPU YKa3aH-
HOW TemrepaType €ro OOBIYHBIM 00pa3oM Ha-
rpeBanu 10 70°C u ganpHEHIINN npolecc Belu
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M0 YCTAHOBJIEHHOMY JIEUCTBYIOIIEN TEXHOJIOTH-
YECKON MHCTPYKLIHEU PEKUMY.

[lpu mnepepaboTke SYMEHHOTO cojoxa 2
KJjlacca NMPUMEHSUIN pa3/ieibHbI OJHOOTBApOY-
HBII cO0Cc00 3aTHpaHus MPHU HAYAIBHOW TeMIle-
patrype 3atupanus takxke 37-40°C; ucmnoman3o-
BaJIM JJIs TIEPBOM OTBapKH BCKO Maccy IMIIEHU-
eI, 10-15% samenHoro cosiofa u hepMeHTHBIC
Ipenaparsl.

CoxkpallieHue NpoI0JKUTENIBHOCTH IIpoLecca
N0OpaXMBaHUSI BO3MOXKHO H3-32 HCIIOJIb30Ba-
HUSI TIIEHWIBI, CHOCOOCTBYIOMICH JydIiemy
HACBILIECHUIO CyCJa aMUHHBIM a30TOM, a TaKKe

Omarojapss TNPUMEHEHHIO CHJIbHOCOPaKHUBAKO-
UX IMITaMMOB Jpoxckei [8, 9].

QOWIBTPOBAIN U Pa3IUBAIM  HUCCIELYEMOE
IIUBO B COOTBETCTBHU C TPEOOBAHUSIMH ICHUCT-
BYIOILIEH TEXHOJOTMYECKOW HWHCTPYKLUH IO
MIPOM3BOJICTBY COJIO/IA U MHBA.

BoiBoabl. TakuMm 00pa3om, aHATIM3UpyEMOE
rOTOBOE€ NHUBO W3 HECOJOKEHOW MIICHULbI U
MIIEHUYHOTO COJI0JIa COOTBETCTBYIOT HOpMa-
THUBHON JOKyMeHTauud. [lpm ucmons3oBaHUU
HECOJIOKEHOM MIIEHHUIIBI PEKOMEHAYEM MPOBO-
JMThH 3aTHPaHUE HACTOWHBIM CIIOCOOOM KakK Me-
HEe JUTUTENbHBIM U TPYIOEMKHM.
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