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NAS RK is pleased to announce that News of NAS RK. Series of chemistry and technologies
scientific journal has been accepted for indexing in the Emerging Sources Citation Index, a new
edition of Web of Science. Content in this index is under consideration by Clarivate Analytics to be
accepted in the Science Citation Index Expanded, the Social Sciences Citation Index, and the Arts
& Humanities Citation Index. The quality and depth of content Web of Science offers to researchers,
authors, publishers, and institutions sets it apart from other research databases. The inclusion of
News of NAS RK. Series of chemistry and technologies in the Emerging Sources Citation Index
demonstrates our dedication to providing the most relevant and influential content of chemical
sciences to our community.

KasakcmaH Pecnybrnukacbl YnmmbiK abliibiM akademusicbl «KP ¥FA Xabapnapbl. Xumusi
JKOHEe MEeXHO02Usl cepusichbl» fbifibIMU XypHarsbiHbiH Web of Science-miH xaHanaHraH HycKacbl
Emerging Sources Citation Index-me uHdekcmenyze kKabbindaHraHbiH xabapnaldbl. by
uHdekcmery bapbicbiHOa Clarivate Analytics komnaHusickl XypHanobl o0aH api the Science Citation
Index Expanded, the Social Sciences Citation Index xoHe the Arts & Humanities Citation Index-ke
Kabbinday mecerneciH Kapacmbipyda. Webof Science sepmmeywinep, asmopnap, bacnawsinap
MeH MeKkemeriepee KoHmMeHm mepeHOiai MeH carnacklH ycbiHaobl. KP ¥FA Xabapnapbl. Xumus
XoHe mexHonoaus cepusickl Emerging Sources Citation Index-ke eHyi 6i30iH KozamOacmabIK yWiH
€H 63eKmi xoHe 6ederdi XumMusisibIK fbiribiMOap 6olbiHWa KOHMeHmMkKe adanobifbiMbi30bi 6irndipedi.

HAH PK coobwaem, 4ymo Hay4HbIl XypHarn «M3secmusi HAH PK. Cepusi xumuu u mexHorio2uii»
6611 npuHam 0ns uHOekcuposaHusi 8 Emerging Sources Citation Index, o6HoeneHHOU eepcuu
Web of Science CodepxaHue 8 amomMm UHOeKcuposaHUU Haxodumcs 8 cmaduu paccMompeHus
komnaHuel Clarivate Analytics 0nsa OdanbHeluwez0o npuHamMus xypHana e the Science Citation
Index Expanded, the Social Sciences Citation Index u the Arts & Humanities Citation Index.
Web of Science npednazaem kayecmeo 8 arybuHy KoHmeHma 015 uccriedosameriell, agmopos,
u3damernel u yupexoeHul. BknoueHue Nssecmus HAH PK e Emerging Sources Citation Index
deMoHCcmpupyem Hawly npueepxeHHOCmb K Haubornee akmyarnbHOMY U 811UsimeribHOMY KOHMeHmy
M0 XUMUYECKUM HaykaMm Ot Haweao coobujecmea.
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SELECTION OF THE MASHING MODE IN THE PREPARATION OF BEER
WORT BY USING THE WHEAT MALT

Abstract. In recent years, according to the sharp increase in the number of breweries and high competition
on the consumer market, it is very important to extend the raw material base of the industry and the range of
produced beer from the recommended raw materials.

One of the ways to expand the raw material base of breweries is developing recommendations for the use
of new zoned varieties of barley, in particular as well as the use of special malts, wheat malt, the development
of new recipes and technologies for beer producing.

As it is known, barley, wheat, rye, and malt produced from these cereal crops are processed to a greater
extent at present. Along with traditional types of cereals, such cereals as amaranth, buckwheat, triticale,
sorghum, oats, etc. are used. Among the listed alternative crops, wheat should be noted as the most promising
type of cereal raw materials.

Wheat (Triticum) is an herbaceous annual plant of the cereal family. Hard wheat (T. durum) and soft
wheat (T. aestivum) are the most important. Both species are holo-grain, i.e., the grain is covered with fruiting
and seed shells, fused and consisting of several layers of cells, and do not have flower (chaff) shells. At
present time, high-yielding winter and spring wheat (T.aestivum) is mainly cultivated. This species has loose

floury grains and rather low protein content.

It should be noted that unmalted wheat is rarely used in brewing. This is because that the use of this cereal
as unmalted material leads to significant deviations in the technological process, in particular, the filtration of
wort and beer slows down, reduces the colloidal stability of the final product.

At the same time, as a raw material for malt, wheat has some advantages over barley. The article deals
with the effect of different amounts of wheat malt on the mashing process, the percentage of mashing and

mashing modes of barley and wheat malt are selected experimentally.
Key words: barley, wheat, malt, beer, fermentation industry, beer wort concentrate, extractivity, color,

mashing, hydromodule

Introduction. Wheat is used in producing light,
dark, and caramel wheat malts. These malts are
distinguished by their chromaticity and extractivity.
The preparation of wheat malt is carried out similarly
to barley, taking into account the characteristics of
wheat, and includes the following technological
stages: soaking, germination, and drying. Malting
modes are determined by the varietal characteristics
of wheat [1-3].

According to morphological characteristics,
wheat differs from barley, primarily in the absence
of flower shells. This has a positive effect on the
taste characteristics of the beer, as it will contain
fewer tannins, which determine the rough bitterness
of the drink. Furthermore, these grains differ in the
structure of starch granules, their properties as well
as their chemical composition [4].

In comparison with barley, wheat contains
more starch and less hemicellulose, which leads to
higher extractives of beer wort, and wheat macro
— and microelements (phosphorus, manganese,

zinc, copper, etc.) have a positive effect o n yeast
metabolism [5-7].

Also, the concentration of vitamins and amino
acids (valine, isoleucine, leucine, phenylalanine) of
wheat actively affects the fermentation process of
beer. Thus, the study of the possibility of using wheat
malt in beer production is a promising task [8].

Determination of the optimum percentage of
wheat malt from the mass of the mash in the infusion
method of mashing is the purpose of this research.

Materials and methods. For this research, were
used wheat malt variety of the "Karasai" obtained in
the laboratory of the Department "Technology of
Bread Products and Processing Industries" and
barley malt variety of the "Tekeli".

Experimental researches by the selection of the
mashing mode and determining the optimal ratio of
wheat and barley malts in the preparation of beer wort
were conducted in the Educational and Scientific
Center for the Production of Fermentation Products
at the Department of "Technology of Bread Products

94




ISSN 2224-5286

Series chemistry and technology. 3. 2021

and Processing Industries" of the Techno park at
Almaty Technological University.

The quality of the feedstock and experimental
laboratory wort was evaluated according to the EBC
and/or MEBAC methods [9-10].

Results and discussion. Preparing mash by using
wheat malt, the known methods of its preparing
were reviewed [11]. The backfill was prepared in
the ratio of barley malt/wheat malt 90:10, 80:20,
70:30 and 60: 40, respectively. A hydromodule of
1:4 was used. Mashing was carried out in a
tincture method, as in the preparation of beer
according to the classical technology: exposure of
20 minutes at 45°C — exposure of 15 minutes
at 55°C (protein pause) — exposure time 25 min
at 63°C (maltose pause) — Exposure time of 30
minutes at 73°C.

Holding the mash at a temperature of 45°C is
called a "cytolytic" pause, during which endo-B-
glucanase is active and converts B-glucan from an
insoluble state to a soluble one. During the "protein"
pause, the hydrolysis of protein substances takes
place to ensure the protection of most proteolytic
enzymes from inactivation and their further activity.
Also, during this pause, other enzymes that break
down substances of a non-protein nature also act.
Further, during the" maltose " pause, beta-amylase
is activated, leading to the formation of mainly
maltose, a small amount of dextrins and a very
small amount of maltotriose. When the mash is
kept at a temperature of 73°C, oa-amylase is
activated, forming dextrins, maltose, maltotriose,
and glucose [12].

The sugared mash was heated to 75-77°C for
5 minutes, and then cooled and filtered for better
clarification of the wort.

In the preparation of experimental beer wort
with the addition of wheat malt in the laboratory the
R12, LG — Automatic type mash machine was used

(i

Figure 1 — R12 type Laboratory masher,
LG-Automatic

Figure 2 — Samples of experimental beer wort

The results of the analyses of the malts used
during the experimental work on the physico-
chemical quality indicators are shown in Table 1.

Table 1 - Physico-chemical quality indicators of
barley and wheat malts

Indicator Unit of Barley | Wheat

name measurement | malt malt
of
“Karasai”
variety

Mass fraction % 7.3 6.4

of moisture

content

Mass fraction % 11 11.8

of protein

content

Kolbach % 42 40

number

Duration of min 28 22

saccharification

Extract Content | % on DM* 77,2 78,6

The obtained analysis data indicate the good
quality of the malts used in the work. The amount
of protein in the composition of wheat (11.8%) and
barley (11%) malts, as one of the most important
indicators of the quality of grain with malting
properties, is normal [13]. According to the results
presented in the table, it can be seen that the data
of wheat malt exceeds the content of barley malt
extract by 1.4%. Wheat malt showed a better time of
saccharification duration than barley malt, while the
Kolbach number is within the permissible limits of
the norm and does not exceed 42%.

The purpose of the first series of the experiment
was to calculate the hydraulic module of the mash.
Nowadays, there is a pronounced tendency to change
such an important characteristic in the direction of
decrease. For instance, in the production of beer
using "dense" and "high-density" technology,
hydromodule values of about 1:3 can be used, in
contrast to the values characteristic of the classical
technology from the range of 1:4-1: 5. Reducing the
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hydromodule can provide both some technological
(it is noted, for example, that in more concentrated
jams, proteolytic enzymes act more efficiently) and
economic advantages.

The hydromodule was varied due to the amount of
backfill in the ratio of barley malt/wheat malt 90:10,
80:20, 70:30 and 60: 40, respectively. In each series,
three variants of the hydromodule were studied —
1:3; 1:4 and 1:5. The laboratory wort was prepared
in a tincture method, as in the production of beer
according to the classical technology. Next, the mash
was filtered through a folded paper filter, returning
the first portions to the layer above the pellet, until
the visual transparency of the filtrate was achieved.

As a result of the experiment, it was revealed
that the use of a 1:4 hydromodule is more effective
(reducing substances 8.0%; dry substances 12.8%;
filtration duration 90 min), since reducing this
indicator to 1:3 negatively affects the transparency,
viscosity and duration of filtration of laboratory
wort. Increasing the hydromodule to 1:5 leads to a
significant reduction in dry and reducing substances.

The next stage of the research was the selection
of the percentage ratio of the backfill of barley and
wheat malts with the tincture mashing method. For
this purpose, in laboratory conditions, samples of
beer wort with different content of wheat malt in the
backfill were prepared.

Sample Nel-beer wort, with the addition of 10%
wheat malt;

Sample Ne2-beer wort, with the addition of 20%
wheat malt;

Sample Ne3-beer wort, with the addition of 30%
wheat malt;

Sample Ne4-beer wort, with the addition of 40%
wheat malt from the backfill of grain products.

Beer wort made from 100% barley malt was used
as a control.

The effectiveness of the mashing process was
evaluated by the duration of saccharification,
filtration of congestion; extract yield and physico-
chemical parameters of the wort. The average data of
the experiment are presented in Tables 2, 3.

Table 2 - Results of saccharification, filtration of
congestion and extract yield in the tincture
mashing method

Indicator
name

Samples
Nel Ne2 Ne3 Ne4 | Control

Duration of | 19 19 17 15 21
saccharifi
cation, min

Duration of | 91
filtration,
min

101 103 112 |86

Extract
yield:on
dry matter,
%

79,31 |80,33 | 81,12 | 81,8 | 78,56

The data in Table 2 show that with an increase
in the proportion of wheat malt in the mash, the
indicators of the duration of saccharification and the
yield of the extract improve, which is associated with
a high extractivity of wheat malt (78.6% per DM)
and a low value of the duration of saccharification
(15 min).

Table 3 - Physico- chemical indicators of the
experimental laboratory wort samples

Indicator
name

Samples
Nol | Ne2
596 | 597

Ne3
599

Ne4
601

Control
594

Wort yield,
ml/100 g
of grain
products

pH

Acidity,
cm3 1 mol/
dm3 NaOH
per 100 cm3
wort

Color, 1
cm3 0.1
mol / dm3
of iodine
solution per
100 cm3 of
water

5,4
1,7

5.4
1,7

5.4
1,7

5.4
1,7

5,5
1,7

09 (08 [06 |11

Nitrogen,
mg per 100
cm3 of
wort: amine

31,2 132 32,8 33,6 30,2

According to Table 3, it follows that the pH value
and acidity are almost the same for all samples due to
the high extractivity of the initial malts. In addition,
the higher content of amine nitrogen in the wort
obtained with wheat malt should be noted. This is
due to the fact that wheat malt, in comparison with
barley, is richer in nitrogen-containing compounds.
Because of wheat malt has a high degree of dissolving
whitewash. There is also a tendency to reduce the
color and increase the yield of wort with an increase
in the mass fraction of wheat malt in the backfill.

Graphic  dependences more  significantly
characterize the relationship between extractivity and
color from different amounts of wheat malt during
mashing (Graph 1).

Figure 1 - The effect of the amount of wheat malt
on the extractivity and color in the tincture mashing
method

Graph 1 show that during the increase in the
proportion of wheat malt in the mash to 40%, the
extractivity is growing, and the color is decline. The
optimal value is achieved when using 30% wheat
malt with a color content of 0.8 and an extract yield
of 81.12% with the tincture mashing method. The
experimental dependences are described by a linear
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equation with a sufficiently high determination
accuracy (for the extract yield R2=0.997 and for the
chromaticity R2=0.992).

At the same time, the duration of filtration of
laboratory mash increases. Filtration of mash is
considered normal if, after the return of the first
portion (100 cm3) to the filter, it lasts no more than
1 hour [14].

Conclusion. Based on the conducted researches,
it can be concluded that with an increase in the

amount of wheat malt more than 30%, for the
preparation of mash, the indicators of the duration of
saccharification and the yield of the extract improve.

However, using of more than 30% wheat malt in
the mash leads to a significant decrease in the color
of the laboratory wort, and entails an increase in the
filtration time of more than 1 hour.

The optimal dose of triticalium malt added to the
mash is 30%. The recommended mashing mode is
tincture.
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AJMaThl TEXHOJIOTHSJIBIK YHUBEpCHTETI, AnMatsl, Kasakcran
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CBIPA CYCJIOCBHIH BUJIA YBITbIH KOJIJAHBIII JTAUBIHJIAY BAPBICBIHJIA
KAUHATIIA 9 IICIH TAHJAY

Annoranusi. COHFBI XBUIAPBI ChIpa KaWHATY KOCIMOPBIHIAPHI CAHBIHBIH KYPT OCYiHE JKOHE TYTHIHY
HAPBIFBIHIAFBI JKOFAPbl 0JCEKENeCTIKKe OalIaHbICThl CallaHbIH IMHMKi3aT 0a3achlH JKOHE YCBHIHBUIFAH
IUKI3aTTaH OHIPLIETIH ChIPAHBIH ACCOPTHMEHTIH KEHEUTY ©3€KTi OOIIBIN TaObLIAIbI.

Chlpa KaliHATy KOCINOPBIHAAPBIHBIH IIUKi3aT 0a3achlH KEHEWUTY JKOJJIAPBIHBIH Oipi apraHbIH JKaHa
ayaHaCThIPBUIFAH COPTTAPBIH MaikanaHy OOMbBIHINA YCHIHBICTAp d3ipiey, COHIAM-aK apHalbl YBIT, aTar
aiiTkanaa Oumail yeIThIH MaiianaHy, cbipa alyblH JKaHa PelenTypanapbl MCH TEXHOJIOTUSIIAPBIH d3ipIiey
00JIbII TAOBLIAEI.

Kasipri yakpeiTTa apmna, Oujgai, kapa Oujaii, coHmai-ak OChbl JOHII MaKbLIIAPJaH albIHFAH YBIT KOl
MeJliepe eoHeneTini oenriti. JloHai makbUiaapAblH ISCTYPIIi TYpJIEpIMEH Karap aMapaHT, KapaKyMEIK,
TPUTHKAJIC, KYMai, CYJIbI %oHE T.0. OH/1 JaKbUIIap KOMIAHbLIA b

bunait (Triticum) - moHAI JaKbUIAAp TYKBIMIACHIHBIH IIONTI KBUIABIK ©CiMairi. BumalapiH KaTThl
(T. durum) >xone >xymcax (T. aestivum) Typnepi 6ap. Exi Typi e KaybIcChI3 aCThIKKA KaTa/lbl, SFHU 19H YPBIK
JKOHE TYKBIM KaOBIFBIMEH ka0blTFaH, 0ip-OipiMeH apaachlll, OipHele xacylia KabarTapblHaH TYPaJbl XKoHEe
ryaai (yrigai) memOpaHanapsl koK. Kazipri yakpITTa HETi3iHEeH )KOFapbl OHIMII KY3/IiK JKOHE jKa3]bIK Ouaii
(T. aestivum) ecipineni. byn Typaid KypaMblHaa aKybI3 MeJILIEpi a3, YHABI ToHepi Oap.

VYeITTaHABIpEUIMaFaH Ouald chlpa KailHaTyJa CHUpPEK KOJJIaHBUIAAbl. BYJ NOHII yBITTaHABIPHUIMAFaH
Marepuan peTiHe MaijanaHFaH Ke3Jle, TEXHOJOTHSUIBIK YACpIiCTe aWTapibIKTail aybITKydap Oap, aram
alTKaH/a, ChIpa CYCJIOChI MEH CBIPAHBIH CY311yi Oastynai/ipl, TaiblH OHIMHIH KOJUIOUATHIK TYPAKTHUIBIFbI
TOMEHICHUII.

CoHbIMEH Karap, YbIT allyFa apHajJfaH INWKi3aT peTiHae Owujgail apnara KaparaHma Oipkartap
apTHIKIIBUIBIKTapra We. Makanajga Oupail YBITBIHBIH Op TYpJi MeJIIEpPiHIH YHTaKTay yHAepiciHe acepi
KapacThIPbLUIA/IbI, YHTAKTAIFAH ACTHIK TICH apIia jKoHe OMIail yhIThIHBIH YHTAKTAY PEKUMICPIHIH MaibI3AbIK
apaKaThIHACKI TOKIPHOE APKBLIBI TAHAIA/IBL.

Tyiiin ce3nep: apma, Oujaid, YhIT, ChIpa, allIbITy OHEPKACiOi, ChIpa CYCIOCHI, SKCTPAKTUBTLIIK, TYCTLIIT,
3aTop MaibIHIAY, THIPOMOIYIb.

A.Tan*, M.M. baszuroBa
ANMaTUHCKUN TEXHOIOTHYEeCKU yHUBepcUuTeT, Anmarel, Kazaxcran
E-mail: dugitjan@mail.ru

HOABOP PEXKUMA 3ATUPAHUA ITPU TPUT'OTOBJIEHUU ITMBHOI'O CYCJIA
C UCITOJIB3OBAHUEM INIIEHUYHOI'O COJIOJA

AHHoTauus. B nocneanue rogsl, B CBA3M C PE3KUM YBEIUUCHUEM YHCIIa TMBOBAPEHHBIX NPEANIPUATHH 1
BBICOKOHM KOHKYpEHLMEH Ha MOTPEOUTENHCKOM PBIHKE, aKTYaJIbHBIM SIBJISIETCS] PACLIMPEHUE CHIPbEBOW 0a3bl
OTpPACIIM ¥ aCCOPTUMEHTA BbIPA0ATHIBAEMOTO ITMBA U3 PEKOMEHJOBAHHOTO CBIPbS.

OpHuM M3 MyTeH paclIMpeHHs CHIPHEBOM 0a3bl MMBOBAPEHHBIX NPENNPUSATHH SBIsETCS pa3paboTka
PEKOMEH/IALUHA 10 MCIOJIb30BAHUIO HOBBIX PaliOHMPOBAHHBIX COPTOB SUMEHS, a TAKXKE HCIIOJIb30BaHHUE
CHEeLHUAIBHBIX COJOIOB, B YACTHOCTH, MIICHUYHOIO COJIOMA, pa3padOTKa HOBBIX PELENTYpP U TEXHOJOTHH
MOJIyYCHUH MUBA.

Kak u3BectHO, B Hacrosiliee Bpemsi B OOJbILICH CTENEHH mepepadaTbiBaloT SYMEHb, MIICHHIY, POXKb,
a TaKKe MOJTy4aeMbli M3 JaHHBIX 3€PHOBBIX KYJBTYp coyiof. Hapsiny ¢ TpaaiulMOHHBIMK BHIAMU 3JIaKOB
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MIPUMEHSIOT TaKhe 3ePHOBBIE, KAK aMapaHT, TPEYXy, TPUTHKAJE, COpro, oBec U T.A. Cpean rmepedrcieHHbIX
AIBTEPHATUBHBIX KYJIBTYp CJIEAYyEeT OTMETUTh MIICHUILy KaK HauOoJee MEPCHCKTUBHBIA BUJ 3EPHOBOTO
CBIPBS.

[Mmenunna (Triticum) — TpaBSHUCTOE OJJHOJNIETHEE PACTEHUE CEMEICTBA 371aKOBbIX. Hanboubiee 3HaueHe
nmetoT nreHusl TBepaas (T. durum) u msirkas (T. aestivum). O0a Bua OTHOCATCS K TOJIO3E€PHBIM, T.€. 36pPHO
MTOKPBITO TUIOJIOBOM M CEMEHHON 000JIOYKaMHU, CPOCIIUMUCS MEXIYy COOON M COCTOSIIIUMHU U3 HECKOIbKUX
CJIOEB KIIETOK, U HE UMEET IIBETKOBBIX (MSIKHHHBIX ) 000JI04eK. B HacTosiiee BpeMsi B OCHOBHOM BO3/ICITBIBAFOT
BBICOKOYPOXKAHYIO 03UMYIO0 U sipoByto mieHuIy (T.aestivum). TOT BUI UMEET PhIXIIbIe MyYHHUCTHIE 3epHa,
JIOCTaTOYHO HHU3KOE CO/Iep KaHue OeKa.

Crnemyer OTMETUTh, YTO HECOJIOJKEHAs MIICHUIA B MMBOBAPEHUHN NPUMEHSETCS PEIKO. JTO CBSI3aHO C
TEM, YTO IIPH HCIIOJIF30BAaHUH TOTO 3J1aKa B KQYECTBE HECOJIOKEHOTO MaTepralia BOSHUKAOT 3HAYUTEIbHBIC
OTKJIOHEHUS B XOJIe TEXHOJOTHYECKOTO IPOIecca, B YACTHOCTH, 3aMeJIsAeTCsl (DMIIBTpAlUs Cycla U ITHBa,
CHIDKAETCS KOJIJIOUHASI CTOMKOCTh KOHEYHOT'O MPOIYKTA.

B 1O e BpeMs Kak ChIpbe JJIS MOJMYYCHHS COJNONA IIICHHUIA WMEET bl Psijl IPEUMYIIECTB IO
CPaBHEHHUIO C STYMEHEM. B cTarhe paccmarpuBaeTcs BIUSHIE Pa3IMYHOTO KOJIMYECTBA MIIIEHUYHOTO COJI0/Ia Ha
MIPOIECC 3aTUPAHUS, OIIBITHBIM ITYTEM ITOI0OOPAHBI ITPOIEHTHOE COOTHOIIICHHE 3aChIIN U PEIKUMBI 3aTHPAHHS
STYMEHHOTO ¥ MIIIEHHYHOTO COJIO/IOB.

KaroueBbie cjioBa: sSUMEHb, IIICHUIA, COJIOJ, TTHBO, OPOIMIbHAS MPOMBIIIICHHOCTh, TUBHOE CYCIIO,
AKCTPAKTUBHOCTb, IBETHOCTD, 3aTHPAHUE, THIPOMOIYIIb.
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