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COMPARATIVE CHARACTERISTICS

OF TECHNOLOGICAL PROPERTIES OF
FOUR-SPRCIES TRITICALE GRAIN
COMPARATIVE TO CLASSIC TRITICALE
AND COMMON WHEAT GRAIN

Ipuknadom eghexmusnozo cxpewyeanist 3epHa NUEHUYE MA HCUMA € 3ePHO KAACUUHO20 MPUMUKALE, SIKe HUHI
nabyeae 3pocmaiouoi Nonyaaprocmi ceped eupobHuKie Xai6ooyrounux npooyxkmie ma xkpynis. Y pesyavmami no-
Oanvuoi 2ibpudusauii 3epna KAacuu020 Mpumuxaile ma nueHUunyi M’ aKoi, ompumano 6UCOKOnpoOyKmueni gopmu
uomupusud06ozo mpumuxaie. Hessaxcarouu na nodiéuicmo do sepna nuenuyi, 3epio 4omupusuo08020 mpumuxaie
Ma€ GIOMIHHOCTE Y MEXHOLOZIUHUX SAACTMUBOCTIAX, 4 MOMY 6UMAZAE 000AMK06020 susuenis. Q0num i3 nabitvw
NPOOIEMHUX MICUD € BUSBIEHHS OOCTNOBIPHUX 8IOMIHHOCMEN MIXC 6AACTMUBOCSAMU YOMUPUBUI08020 MPUTNUKAILE
ma 1020 6amvriscokux opm. Tomy aiIUSUM € KOMIIEKCHE OOCTIOHCCHHS MA NOPIBHHHSL TMEXHOL0ZIUHUX 8ACTIU -
B0CMET WOMUPUBUA0B020 MPUMUKAILE, KIACUYHO20 MPUTNUKATLE MA NUEHUYT M KO, 10 003601UMb 00T PYHMYEamu
1020 yinvose npusnavenns. Omoce, 06’'ckmom ocaioxcerny 06Pano 3epHo YOMUPUBUI0B020 MPUMUKATE COPMIE
Anxio, Cmpamee, Taxmux, ninis JII 195 (Yepaina).

B x00i docrioacerins sukopucmosy6aiu wiulmi Huni MemoouKi GU3HAUEHIS MEXHOL0ZIUHUX GIACMUBOCME 3epHa
3NAKOBUX KYIbMYP, A OMPUMANI Pesyibmamit 06poOasIL MemoOamu OUCNepPCiilnozo anaiisy. 3epio 4omupusudo6ozo
mpumuxane mae Ginviy macy 1000 sepen nopisuaNO i3 3ePHOM NULEHUYT MA KIACUYHO20 MPUMUKAILE, W0 NOG A3ANHO
i3 11020 Ginvwolo Kpynuicmio. Yomupueudose mpumxuaie XapaKmepusyemvpes MEeHULOI0 CHepUUNICTNIO NOPIGHIHO
13 mwenuyero 3a paxynok Ginvioi 008KHCUN, WO MAE 6NIUE HA WNAPYSAMICMb 3ePHOB0T MACU MA HAMYDPY 3ePHA.
Hamypa sepra wvomupusudogozo mpumukaie icmomuo nocmynaemvcs (Ha 38—85 ¢/n) namypi sepna nuenuy.
3epro womupusudosozo mpumuxane ckionodiorne (98—99 % ) ma ¢ nodibnum do seprna mpaduyiinozo mpumuraie
3a yum nokasnuxom. 3a emicmom xnetixosunu (20—25 %) 3epno womupusudosozo mpumuxa.ie icmommo nocmy-
naemucs nulenuyi, npome il axicmo 3adosiivia.

Hasedeni y po6omi pesyrvmamu 00Cuioncenns 0eMoHCmpyioms 6UCOKY CKION0OIOHICMb Mma HUSbKY KIAbKICMb
Kaelikosunu. Lle 3yMOBII0E MONCIUBICMY ePeKMUBHO20 BUKOPUCTAHHSL 3ePHA YOMUPUBUO08020 MPUMUKATLE 05l
KpYNn’ 1020 6upoOHuymea, abo iy ckaaoi KOMROSUYIIHUX CyMiuell nid uac eupodnuymea xai600yi0unux npooyxkmie.

Kmwouosi cnoBa: mpumuxane, nuienuys m’axa, mexnonoziuni eaacmusocmi, maca 1000 zepen, namypa 3epua,
CK0N00I6HICMb 3epha.
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1. Introduction

Bakery and cereal products of high biological value are
gaining popularity, while the purchasing power of consumers
is declining, so the search for promising ways to reduce the
cost of finished products and at the same time improve their
quality is a priority for the modern food industry. One of the
ways to solve the corresponding problem is to expand the
raw material base of grain due to new varieties and hybrids
of high biological and economic value. One of the promising
types of raw materials may be the grain of four species triticale.

Triticale grain appeared on the market relatively re-
cently and is the first artificially created hybrid of wheat
and rye [1]. However, due to the low quality of the first
varieties of triticale, its use in the food industry was im-
practical. Therefore, traditionally triticale grain is positioned
as raw material for feed production.

Copyright © 2020, Liubych V., Novikov V., Zheliezna V., Prykhodko V.,

Petrenko V., Khomenko S., Zorunko V., Balabak O., Moskalets V., Moskalets T.
This is an open access article under the CC BY license (http.//creativecommons.org/licenses/by,/4.0)

Despite the narrow scope of triticale grain, the work of
breeders to improve its characteristics did not stop. This
contributed to the development of new varieties, significantly
superior in quality and safety to their predecessors [1]. As a re-
sult of crossing triticale grains with productive wheat (farro,
spelt), varieties of four species triticale were obtained.

The varieties of four species triticale are able to form
stable crops, have a low production cost and high protein
content, balanced in amino acid composition, which deter-
mines the possibility of expanding its field of application.

Despite the external similarity of triticale and wheat
grains, their technological properties differ, which makes the
relevance of additional research and scientific justification of
promising ways to use triticale grains in the food industry.

Triticale is the first artificially created hybrid of wheat and
rye, which combines their best hereditary qualities [2]. Triticale
grain is characterized by high protein content (10-25 %) [3].
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At present, hybrids of triticale and wheat (four species
triticale) are known that can form high yields (up to
6.0-9.0 t/ha) [2]. They are resistant to diseases, pests
and many adverse environmental factors, and in physical
and technological properties approach wheat.

Despite the significantly higher protein content in
triticale grain compared to wheat, triticale has the worst
milling properties, which is associated with a significant
proportion of water-soluble protein fractions [4]. Now triti-
cale is considered as a promising diet food product [5].
In particular, a low amount of gliadins and glutenins can
be a prerequisite for less irritating effect for consumers
suffering from celiac disease [6].

It is known that the intended use of raw materials
is due to indicators of the mass of 1000 grains, glassi-
ness and nature. A mass of 1000 grains characterizes the
supply of nutrients in the grains. Under equal conditions,
a grain with an increased mass of 1000 grains has a more
developed endosperm [7]. Triticale is characterized by
a high mass of 1000 grains, which can vary from 36.0 g
to 53 g [8—10]. However, the information on technological
properties provided in the literature refers to the classical
triticale grain. Highly productive hybrids of triticale (four
species) differ in technological properties from the clas-
sical ones and require additional study.

So, the object of research was selected four species
triticale varieties of varieties Alkyd, Strateg, Tactic, line
LP 195 (Ukraine). Triticale grains were grown under con-
trolled identical conditions. The quality of the studied
samples of triticale grains was not lower than the second
class according to DSTU 4762:2007. And the aim of re-
search was to identify differences between the technologi-
cal properties of four species triticale grains and classical
triticale grains.

2. Methods of research

Glassiness was determined using the DSZ-3 diapha-
noscope (Ukraine) (Fig. 1), and the falling number using
the PCP-5 device (Ukraine) (Fig. 2).

The grain nature was established using liter bread
scale (Ukraine) (Fig. 3). Gluten was washed by hand,
and its quality was determined using an IDK-5M de-
vice (Ukraine) (Fig. 4).

The determination of indicators was carried out in
accordance with the current at the time of the metho-

dology [11].

Fig. 1. DSZ-3 diaphanoscope

Fig. 2. Falling number meter

Fig. 3. Bread scales

Fig. 4. Gluten strain meter

The studies were conducted in four repetitions, which
were randomized over time. Samples of analytical repeti-
tions that did not vary significantly (coefficient of variation
less than 10) were considered qualitative and used for
further statistical processing. In the course of the study,
the programs Microsoft Excel 2010 and STATISTICA 10
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were used. A comparative characterization of techno-
logical properties was carried out using the methods
of analysis of variance.

For the experiment, triticale grains were used, which
were stored under identical conditions. The moisture
content of the grain was constant and amounted to
13.0£0.4 %. The mass of the sample for analysis — 2000 g.

3. Research results and discussion

The mass index of 1000 grains has a high direct
correlation with the grain size, however, in the case
when the grain is not sufficiently fulfilled, this regu-
larity is absent. The triticale grains of the studied
varieties were characterized by high weight grains
of 1000 grains compared to the Khlibodar Kharkiv
triticale grains and Podolianka wheat varieties, due
to their high fineness (Fig. 5).

The Khlibodar Kharkiv variety had 4.5 g less
weight of 1000 grains compared to wheat (45.5 g).
The varieties of four species triticale had a mass of
1000 grains larger by 4.1-9.1 g compared to the clas-
sic triticale. The high grain size of the four species
triticale is explained by their greater sphericity and
geometric dimensions, and better filling.

The nature of triticale grains corresponded to the
first and second classes (Fig. 6). It varied depend-
ing on the variety and ranged from 643 to 690 g/I,
which is 38-85 g/l less compared to the nature of
wheat grain (728 g/1). This is due to the greater
duty cycle of triticale grains.

Glassiness is one of the important technological
indicators of grain, which has a strong correlation
with its hardness. Behind it, it is advisable to form
crushing lots at flour mills, the target direction of raw
materials. Grain with glassiness >90 % is recommended
to be processed into cereal products. According to
current requirements and norms, the glassiness index is
determined for wheat and rice grains, however, given
the similarity of triticale grains to wheat grains, it is
advisable to determine its value for triticale grains.

It was found that triticale grains are viscoplastic
(98-99 %) (Fig. 7). The Glassiness of the four species
triticale grain did not change significantly depending
on the variety. No differences were found between the
four species triticale and the classic triticale in terms
of glassiness, however, this indicator was significantly
higher (by 9 %) compared to wheat.

According to the gluten content, the four species
triticale grain corresponded to the first and second
classes (19.6-25.3 %), while the Khlibodar Kharkiv
triticale grain corresponded to the first class, since
the gluten content was 24.0 % (Fig. 8).

The quality of gluten in terms of its deforma-
tion index varied from satisfactory weak to medium
depending on the variety (Fig. 9).

Four species triticale grains of varieties Strateg,
Alkid and Tactic had good gluten of the first group,
since the deformation index of gluten of these varieties
was 78 d. u., 77 d. u. and 69 d. u., respectively. The
quality of wheat gluten and grain triticale varieties
line LP 195 was satisfactory weak second group.

In terms of the falling number (280 s), the wheat
grain corresponded to the first class (Fig. 10).
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Fig. 5. The mass of 1000 grains of triticale and wheat:
a — a comparative characteristic of the grain of wheat and triticale;
b — comparative characteristics of various varieties of triticale;
— wheat grain; F — grain of classic triticale; £ — grain of four species triticale;
a — Podolianka wheat variety; b — Bhlibodar Kharkiv triticale variety;
c — Alkyd four species triticale variety; 4 — Tactic four species
triticale variety; e — Strateg four species triticale variety;
f—line LP 195 four species triticale variety
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Fig. 6. The nature of the grain of triticale and wheat:
a — comparative characteristic of the grain of wheat and triticale;
b — comparative characteristics of various varieties of triticale;
— wheat grain; F — grain of classic triticale; £ — grain of four species triticale;
a — Podolianka wheat variety; b — Bhlibodar Kharkiv triticale variety;
c — Alkyd four species triticale variety; 4 — Tactic four species
triticale variety; e — Strateg four species triticale variety;
f—line LP 195 four species triticale variety
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Fig. 7. Grain similarity of triticale and wheat glass:
a — comparative characteristic of the grain of wheat and triticale;
b — comparative characteristics of various varieties of triticale;

A — wheat grain; F — grain of classic triticale; £ — grain of four species triticale;

a — Podolianka wheat variety; b — Bhlibodar Kharkiv triticale variety;
c — Alkyd four species triticale variety; 4 — Tactic four species
triticale variety; e — Strateg four species triticale variety;
f—line LP 195 four species triticale variety
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Fig. 8. Triticale content of triticale and wheat glass:
a — comparative characteristic of the grain of wheat and triticale;
b — comparative characteristics of various varieties of triticale;
A — wheat grain; F — grain of classic triticale; £ — grain of four species triticale;
a — Podolianka wheat variety; b — Bhlibodar Kharkiv triticale variety;
c — Alkyd four species triticale variety; 4 — Tactic four species
triticale variety; e — Strateg four species triticale variety;
f—line LP 195 four species triticale variety
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Fig. 9. Gluten deformation index of triticale and wheat glass:
a — comparative characteristic of the grain of wheat and triticale;
b — comparative characteristics of various varieties of triticale;
A — wheat grain; F — grain of classic triticale; £ — grain of four species triticale;
a — Podolianka wheat variety; b — Bhlibodar Kharkiv triticale variety;
c — Alkyd four species triticale variety; 4 — Tactic four species
triticale variety; e — Strateg four species triticale variety;
f—line LP 195 four species triticale variety
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Fig. 10. Falling number of triticale and wheat glass:
a — comparative characteristic of the grain of wheat and triticale;
b — comparative characteristics of various varieties of triticale;
A — wheat grain; F — grain of classic triticale; £ — grain of four species triticale;
a — Podolianka wheat variety; b — Khlibodar Kharkiv triticale variety;
¢ — Alkyd four species triticale variety; d — Tactic four species
triticale variety; e — Strateg four species triticale variety;
f— line LP 195 four species triticale variety

The first class corresponded to triticale grains of
Tactic variety, since the falling number was 185 s,
however, the other varieties under study belonged
to the second (107-135 s) and third classes (94 s)
by this indicator.

The strength of the work is a comprehensive
comparison of the important technological proper-
ties of the grain of four species triticale, wheat and
traditional triticale.

Further study requires the chemical properties of
the four species triticale. It is advisable to establish
the possibility of developing dietary foods based on
the four species triticale grain and to establish their
culinary properties. Corresponding work is planned
in further studies of the authors.

4. Conclusions

In the course of the study, it was shown that the
technological properties of the grain of four species
triticale, classical triticale and wheat are significantly
different. Four species triticale has signs of raw ma-
terials for cereal production, which is due to the
high glassiness (97-98 %) and grain size (weight
of 1000 grains — 48-54 g). The amylolytic enzyme
activity indices, the quantity and quality of gluten
of four species triticale are worse compared to wheat,
which indicates its low baking properties.

The research results presented in the work demon-
strate the high cereal properties of the four species
triticale and are useful for food manufacturers who
seek to expand their assortment qualitatively.
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