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RESEARCH OF MALTING PROPERTIES OF KAZAKHSTAN TRITIKALE GRAIN
VARIETIES FOR USE IN THE BEVERAGE INDUSTRY

Abstract. Today the beverage industry occupies an important place in the processing industry of the
Republic of Kazakhstan and is one of the most attractive investment sectors of the economy.

However, this industry is still not provided in sufficient quantities with its own, domestic high-
quality raw materials - rye and / or barley malt. For example, fermented malt is used as a source of colors
and aromas. It is the main raw material in the preparation of kvass, kvass wort concentrate and kvass
bread, the rate of application of this type of malt is from 40 to 60%, depending on the method of
production of this type of product.

The processing of cereals with a high protein content (above 12%) and a low starch content and
extractiveness is economically disadvantageous, and undesirable from a quality point of view.

The most important directions in solving this problem should be recognized as the improvement and
development of new resource-saving technologies of malt using non-traditional types of raw materials.

Currently, the use of triticale grain in the fermentation industry in the production of malt and the
further replacement of traditional types of malt for the preparation of alcohol, beer, kvass is promising. In
recent years, new varieties of triticale have been obtained in the Republic of Kazakhstan, which are
distinguished by high technological properties, which are included in the State Register.

In this regard, it is obvious that the performance of work related to theoretical and experimental
research aimed at the development of new technological modes of preparation of malt from triticale is one
of the urgent tasks, the decision of which, to create an assortment of drinks. The purpose of the research
work is to study the malting properties of Kazakhstani varieties of triticale grain.

Key words: Malt, barley, triticale, fermentation industry, kvass, kvass wort concentrate, ethyl
alcohol, extract, variety, germination ability.

Introduction. Along with traditional types of cereals, in the production of malt, cereals such as
triticale, amaranth, sorghum, buckwheat, oats, etc. are used, which until recently were mainly used for
fodder purposes [1-5]. Among the listed alternative crops, triticale should be noted as the most promising
type of grain raw material [6-7].

Triticale (lat. Triticosecale, from lat. "Triticum" - wheat and lat. "Secale" - rye) is a new botanical
species created by man. By combining the chromosome complexes of two different botanical genera -
wheat and rye, man was able to synthesize a new agricultural crop for the first time in the history of
agriculture. Triticale attracts special attention for a number of important indicators, such as yield, winter
hardiness, nutritional value of the product, etc. The artificially created cereal that did not exist before in
nature - triticale - is a crop that does not have intermediate properties between rye and wheat, which has its
own characteristics [ 8].
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Triticale is superior to rye and barley in total extract, enzymatic activity and protein dissolution.
These indicators suggest its use as a raw material for the production of malt [9].

In recent years, new varieties of triticale have been obtained in the Republic of Kazakhstan, which are
distinguished by high technological properties, which are included in the State Register [10-12].

In this regard, it is obvious that the implementation of work related to the improvement of the theoretical
and experimental research aimed at the development of new technological modes for the preparation of
triticale malt is one of the urgent tasks, the decision of which will create an assortment of quality.

Objects and research methods. The object of the study was triticale grains of the varieties:
Aziada, Balausa 8, Kozha, Orda, Taza and barley malt of the Tekeli variety, corresponding to GOST
29294-2014.

Kazakhstan varieties of triticale grain (Figure 1) have been experimentally developed and
submitted for research by the Kazakh Research Institute of Agriculture and Crop Production LLP (Almaty
region, Kazakhstan).

Figure 1 - Photos of the studied varieties of triticale grain

Experimental studies to study the quality indicators of triticale grain were carried out at the
Educational and Scientific Center for the Production of Fermentation Products at the Department of
Technology of Bread Products and Processing Industries of the Technopark of the Almaty Technological
University.

The results of the study. The experiments were carried out in three - four times repetition,
analogous determinations for each sample in three repetitions. Only those results were discussed that were
reproducible in each experiment.

Determination of organoleptic and some physicochemical parameters (absolute weight, natural
weight, vitreousness, filminess, water sensitivity, extractivity, mass fraction of moisture) of the initial
grain raw material was carried out in accordance with the standard methods adopted in the technochemical
control of malting production [13].

The determination of the germination energy was carried out according to GOST 10968-88. The
suitability of grain for malting is determined by its ability to germinate. The grain is germinated in a glass
funnel, at the end of which a rubber tube with a clip is put on. The number of germinated grains is
determined by the formula (1)

x=100* A/ B, 1)

where, A - the number of grains germinated in the sample, where B -the number of grains in the
sample (500 pcs.)

The determination of the germination ability was carried out according to the EBC method. Count
100 whole grains. Soak in a prepared 5% solution of Tetrazolium solution for 24 hours. After 24 hours,
the number of red-colored grains is counted and expressed as a percentage (Figure 2).
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Figure 2 - Determination of germination ability grains of triticale grade "Balausa 8"

The determination of fat content was carried out according to the EBC method 6.10. The fat content
of the triticale grain is determined by extraction with ethyl sulfate in a Soxhlet apparatus. The method is
based on the property of vegetable fats to dissolve in ethyl sulfate. By subjecting the raw material to be
extracted with ethyl sulfate ether, the fat is transferred into an ether solution, from which ether is then
distilled off [14].

The ash content was determined according to the EBC method. Ash content - expressed as a
percentage, the amount of minerals remaining after the complete combustion of organic matter in the
sample. The essence of the method lies in the combustion of a sample of ground grain, followed by a
quantitative determination of the incombustible residue [15].

Determination of the content of protein substances in grain was carried out according to the EBC
3.31 method (Kjeldahl method) using the Kjeldahl apparatus. An important technological indicator in the
production of malt is the protein content, which more containing in the grain make more difficultits to
germinate. The essence of the method lies in the mineralization of organic matter with sulfuric acid in the
presence of a catalyst with the formation of ammonium sulfate, destruction of ammonium sulfate with
alkali with the release of ammonia, stripping ammonia with water vapor into a solution of sulfuric or boric
acids, followed by titration [16].

Determination of starch content in grain was carried out onspectrophotometer at 510 nm, according
to ICC standard No. 168, using a Total starch Assay procedure from Megazyme Kit. The method is based
on determining the concentration of optical active sugars formed as a result of acid hydrolysis of starch
[17]. Determination of B-glucan in grain was carried out by spectrophotometric method at wavelength
510 nm, according to ICC standard No. 166.

To assess the quality and suitability of Kazakhstan varieties of triticale grain, the physicochemical
indicators of 5 varieties (Aziada, Balausa 8, Kozha, Orda, Taza) were studied, which are presented in table
1.

The most common variety of barley, Tekeli, grown in Kazakhstan for malt production, served as a
control.

Table 1 - Qualitative indicators of various grades of triticale and barley grains, zoned in the
Republic of Kazakhstan

Triticale Tekeli

Indicators Aziada Balausa 8| Kozha Orda Taza barley
The nature of the grain, 665+0.85  |683+0.46 |710+0.53 |716+0.45 | 707+0.54 | 725+0.94
g/l (n=3)
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Absolute weight of 1000 | 38.95+0.2 [45.3+0.32 |46.8+0.18 |47.09+0.3 | 46.8+0.37 | 46.9+0.24
grains, g (n=3)

Moisture content, 12+0.18 11.8+0.23 {12.7+0.52 | 13+£0.32 | 11.7£0.36 | 12.2+0.22
% (n=3)

Protein content, 12.8+0.71  [10.6+0.07 [12.3+£0.53 {12.9+0.61 | 13.2+0.27 | 11.3+£0.47
% CB (n=3)

Starch content, % CB 68.65+5.2  |70.73+5.4 (65.4343.3 |61.13+4.7 | 64.62+5.1 | 69.48+3.8
(n=3)

Extractivity, in% for DM 79+0.15 81+0.21 | 76+0.17 | 75+£0.09 | 75+0.22 80+0.28
(n=3)

Germination energy, 91+0.11 99+0.13 | 86+£0.17 | 85+0.09 | 92+0.25 98+0.08
% (n=3)

Germination ability, 91+0.07 99+0.13 | 86+0.12 | 85+£0.21 | 92+0.25 98+0.18
% (n=3)

Water sensitivity,% (n=3) 3+0.51 2+0.37 | 5+0.22 | 6+0.26 3+0.35 3+0.41

Glassiness,% (n = 3) 56+0.03 4440.19 | 61+£0.20 | 60+0.32 | 58+0.33 42+0.09
Filminess,% (n = 3) 8.48+0.12  |7.62+0.13 [9.36+0.08 |10.1+0.18 | 11.2+0.24 | 8.12+0.26
Ash content, % (n=3) 1.62+0.13  [2.02+0.03 |1.72+0.12 [1.88+0.26 | 1.71+£0.07 | 1.51+0.06
Fats, % (n=3) 1.53+0.06 | 1.240.01 [1.70+0.03 |1.88+0.08 | 1.64+0.07 | 1.27+0.09
B glucan content, in% for| 0.83+0.18 |0.7+£0.05 |0.9+0.03 |0.9+0.07 | 0.8+0.23 | 0.76+0.14
DM(n=3)

According to Table 1, the quality indicators: nature and absolute weight, as well as the content of
the mass fraction of moisture, starch, extract, ash, fat and B glucan of all samples are normal, however, for
the production of malt, a wider range of indicators should be considered.

Empirical dependencies more revealingly characterize the relationship between the extract and
quality indicators: the mass fraction of starch and the absolute mass of triticale, which were determined
according to the methods adopted in the malting industry (Figure 3, 4).
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Figure 3 - Relationship between extractivity and starch content
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Figure 4 - Relationship between extractivity and absolute weight

Obtained empirical dependencies:
E = 0.597ms + 38.22 )
where E is the content of extractives,%; ms - mass fraction of starch,%.
E = 0.759m,+ 44.50 @)
where m, is the absolute weight of triticale grain, g.

The experimental dependences are described by a linear equation with a sufficiently high degree
of approximation reliability (R?> = 0.932 and R? = 0.981). High extractiveness of grain is one of the main
indicators of the quality of barley used in malting, the main part of which is contained in starch[18].

Conclusion. As follows from Table 1, the triticale variety Balausa 8 surpasses not only the grain of
barley of the Tekeliysky variety, but also the triticale varieties Aziada, Ozha, Orda and Taza with a high
starch content (by 1.7%, 3%, 7.5%, 13.5 % and 8.7%), high extractability (by 1.3%, 2.5%, 6.2%, 7.5% and
7.5%), energy and germination ability (by 1.1%, 8 , 1%, 13.1%, 14.1% and 7%). The content of ash, fats,
B glucan and moisture content in all studied samples is normal.

It should be noted that variety Balausa 8, in contrast to other studied varieties, meets the
requirements of GOST 29294-2014 in terms of the main technological quality indicators such as: protein
content, water sensitivity, glassiness and filminess. High water sensitivity characterizes a decrease in the
ability to germinate even with a slight excess of water and requires strict adherence to a special soaking
technology. High graininess of grain, negatively affects its extract. High vitreous grains tend to contain
higher amounts of protein, making them difficult to process and yielding lower quality malt [19-21].

Triticale varieties Asiada and Taza have higher energy and germination ability compared to
varieties Kozha and Orda, however, in terms of filminess, glassiness and protein areunsuitable for
preparation of malt.

Triticale varieties Kozha and Orda are distinguished by their high nature and absolute weight of
grain, but due to the high protein content (an increase in protein content by 1% leads to a decrease in
extractability by 0.8%) [22-23], fat and glassiness, as well as more low energy and germination ability are
unsuitable for malt production.

Thus, on the basis of the studies carried out on the physicochemical indicators of quality and
biochemical characteristics of Kazakhstan varieties of triticale grain, the variety "Balausa 8" was selected
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as the most suitable for obtaining malt, characterized by high extractability (81% on DM), low protein
content (10.6% ), high values of energy and germination ability (99%), which has the best technological
indicators corresponding to the requirements of GOST 29294-2014.

I'. Mager, M.M. BasizutoBa

AMaTBI TEXHOJIOTHSITBIK YHUBEPCHUTETI, AnMatsl, Kazakcran
E-mail: gulikall21@mail.ru

CYCBIHIAP UTHAYCTPUACBIHIA KOJIJAHBIIATBIH TPUTHUKAJIE J9HAEPIHIH
KA3AKCTAH/BIK CY¥PBIIITAPBIHBIH YBITTAHY KACUETTEPIH 3EPTTEY

AnHotamus: byrinri TaHzma cyceiHmap eHepkocidi Kaszakcran PecnyOimKkachlHBIH —eHIEY
OHEpKACiOiHIe MaHBI3IBI OpBIH alafbl >KOHE OKOHOMHUKAaHBIH €H TapThIMIBl WHBECTHIHSIBIK
CEKTOPJIAPBIHBIH Oipi OOJIBIT TaOBLTAIHL.

Amnaiina, Oy cana aili KyHTe JeliH ©31H/iK, OTaH/bIK OFaphl camajbl IIMKI3aTIeH - Kapa Oumai
HEMece apma YBITBIMEH JKCTKUTIKTI MeJIIepae KaMTaMachl3 eTiaMereH. MpIcanbl, (epMEHTTENTEH YBIT
OHIMHIH TYCTUIIII MEH XOII HWICTEepiHIH Ke31 peTiHAe KOJNTaHbUIaAsl. byl KBac, KBac CYCHIHBI
KOHIICHTPAThIH JKOHE KBaC HaHJAPBIH JalbIHAAyJaFbl HETi3ri IHKi3aT OOJBIN TaObLIAAbI, YBITTHIH OCHI
TYPiH KOJNJaHy eHIMHiH TYpiH eHAipy aaicine OaiinanbicTsl 40-Tan 60% -ra AeliH Kypanisl.

Kypampiana axybi3 memmepi kem (12% -maH jkorapbl) JKoHEe KypaMbIHAA Kpaxmall J>KoHe
9KCTPAKTUBTLIIK MOJIIIEPI TOMEH JOH]II JaKbUIAAPAbl OHJIEY SKOHOMUKAJIBIK TYPFBIJIaH THIMCI3 )KOHE cara
>KarblHAaH alTapibIKTall TOMEH.

By MoceneHi menryaiH MaHBI3IBI OAFBITTAPBI JOCTYPIII €MeC IHMKI3aT TYPJIepiH KOJTaHATHIH JKOHE
pecypcTapabl YHEMASHTIH YBIT TEXHOJOTUSIAPBIH KETUIAIPY KOHE JaMbITY JCI TaHy Kepek.

Kasipri yakpiTTa TpUTHKaNe AoHIH (epMEHTTEy *KoHE OHBI YHIT OHJIpICiHIE KOJIaHy alKOTrojb,
ChIpa, KBaC NaWbIHIAY YIIIH YBITTBIH JSCTYPJI TYpJEPiH OJaH 9pi alMacThIpy MEPCHEKTHUBAIBI OOJBII
tabputanel. CoHFel KpUTApel  Kazakctan PecrmyOnmkachiHIa MEMIIEKETTIK —Ti3IMIHE EHTI3LITEH
TPUTHUKAJICHIH KOFaphl TEXHOJIOTHSIIBIK KACHETTEPIMEH SPEKIICIICHETIH )KaHa COPTTaphl abIHIbI.

OcpiraH 0ailyIaHBICTBI, TPUTHKAJIC YBITHIH JAHbIHAAYABIH J>KaHA TEXHOJOTHSIIBIK PEKUMICPIH
azipieyre OarbITTANFAaH TEOPHSIIBIK KOHE DKCIIEPUMEHTTIK 3epPTTEYJIEPMEH OalIaHBICTBl JKYMBICTAPIbI
KY3€re achlpy - MICUIUIETIH CYCHIHIAPBIH TYpJepiH Kypy Ke3eK KYTTIpMEHTIH MiHAeTTepHAiH Oipi eKeHi
aHBIK. 3€pPTTEY JKYMBICBIHBIH MaKCaThl - TPUTHKANE NoHACpiHiH Ka3zakcTaHABIK COPTTapBIHBIH YBITTaHY
KaCHEeTTEpiH 3epTTey.

Tyilin ce3mep: ybIT, apma, TpUTHKAJE, allIBITY ©HEPKACiOi, KBac, KBaC CyCIAaChIHBIH KOHIIEHTPATHI,
STUJI CIIUPTI, CHIFBIH/IBI, COPT, 6CY KAOUISTTLUIIT1.
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HCCJEJOBAHUE COJOJOBEHHBIX CBOMCTB KASAXCTAHCKHUX COPTOB
3EPHA TPUTHUKAJIE JJISI UCITOJIB3OBAHUSA B UHAYCTPUU HAITUTKOB

AnHoranmus: Ha cerojHs MHAyCTpUs HANMTKOB 3aHMMAeT Ba)KHOE MECTO B IepepadaThIBAIONICH
npoMbIuieHHOCTH PecryOnmukn KazaxcraH u sSBASETCS OJHUM U3 WHBECTHIIMOHHO TNPUBJICKATEIbHBIX
CEKTOPOB SKOHOMHMKH.

Onnako, maHHAs OTPACIh JO CHX MOp HE oOecredeHa B JOCTATOYHOM KOJIUYECTBE COOCTBCHHBIM,
OTCUECTBCHHBIM KAaueCTBCHHBIM CBHIphEM — pXKaHBIM W/WIKM SYMEHHBIM cojiojoM. K mpumepy,
(hepMEHTUPOBAHHBIN COJIO UCIOJIB3YETCS B KAYeCTBE MCTOUYHUKA KPACAIINX M apOMATHYECKUX BEUIECTB.
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ﬂBHHCTCﬂ OCHOBHBIM CLIpLeM HpI/I HpI/II‘OTOBJ'IeHI/II/I KBaca, KOH]_[eHTpaTa KBACHOI'O cycna N KBACHBIX
XJIeOIIeB, HOPMa BHECEHUs IAaHHOTO BUIa coyiona cocrarisiet oT 40 mo 60 %, B 3aBUCUMOCTH OT CIIOcO0a
MIPOU3BO/ICTBA JAHHOTO BHJIA TIPOIYKTA.

[lepepaboTka 3epHOBBIX C BBICOKHM cojiepkaHueM Oenka (Beimie 12%) u HU3KAM COepKaHHEeM
KanMaJ'Ia 158 3KCTpaKTI/IBHOCTLIO C 3KOHOMH‘ICCKOI7[ TOYKHN 3peHI/I$[ HEBBII'OJJHA, a C TOYKH 3peHI/I$I KadyeCTBa
He)KenaTeIbHa.

BaxxHeWImuMy HamnpaBIICHUSAMH B PEIISHUH 3TOH 3aadd CIIeTyeT MPU3HATH COBEPIIICHCTBOBAHUE U
pa3paboTKy HOBBIX PECYpCcOCOEperaromnx TEXHOJIOTHH COJIofa C HWCIIOJIB30BAaHUEM HETPAJIMITMOHHBIX
BUI0OB CI)IpI)H.

B HacTosiiee BpeMsi IEpCIIEKTUBHBIM SIBJISETCS UCIONB30BAHUE 3€PHA TPUTHKAIE B OPOIUIILHOM
HpOMI)IHIJIeHHOCTI/I HpI/I HpOI/ISBOZICTBe coJioga n ﬂanLHeﬁmeﬁ 3aMCHBI Tpa,III/IHI/IOHHBIX BUIOB COJIOAOB HJIA
HpI/IFOTOBHCHI/I}I CHI/IpTa, IIMBa, KBaca.B IIocCJaeJHue roabl B Pecny6m/1Ke Ka3aXCTaH HOJ]y‘-ICHI)I HOBBIC
copTa TPUTHKaNE, OTINYAFOIINECS BBHICOKMMU TEXHOJIOTMYECKUMHU CBOMCTBAMHU, KOTOPBIC BKIFOUEHBI B
TNocynapcTBeHHbIN peectp.

B CBsJA3W C DOTHM, OYCBUIHO, 4YTO HpOBeIIeHI/Ie pa60T, Kacarnmmxcida TCOpCTH'—IGCKHX n
3KCHCpI/IM€HTaJ'II)HI)IX HCCJICILOBaHI/Iﬁ, HanpaBneHme Ha pa3pa60TKy HOBBIX TCXHOJIOTHYCCKUX pe)KI/IMOB
MIPUTOTOBJICHUS COJIOJa W3 TPHUTHKAIEC SBISCTCS OMHON M3 aKTyalbHBIX 3amad, PEIICHHEe KOTOPOH,
MTO3BOJIUT CO3[AaTh PECYPCOCOEPETAIONTYyI0 TEXHOJOTHI0O M PACIIUPUTL ACCOPTUMEHT HAmHUTKOB. llennio
MCCIICJIOBATENICKON PabOThI SBISETCS M3YYCHUE COJOJOBEHHBIX CBOMCTB Ka3aXCTAaHCKUX COPTOB 3epHA
TPUTHUKAJIE.

KuroueBnble ciioBa: coyof, SIMEHb, TPUTHKAJIC, OPOIUIbHAS TPOMBIIINIEHHOCTD, KBac, KOHIICHTPAT
KBAaCHOTO CYCJIa, 3TUJIOBBINA CITUPT, IKCTPAKT, COPT, CIIOCOOHOCTh MPOPACTAHHS
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