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ANCIENT CEREAL CULTURE FOR THE MODERN
GROAT INDUSTRY

Abstract

At the origin of wheat-spelt breeding in Ukraine is the outstanding scientific breeder Fedir Pariy. As of today,
seven varieties of wheat-spelt have been entered into the Register of plant varieties suitable for distribution in the terri-
tory of Ukraine. The first variety of spelt wheat Triticum spelta L. "Zoria Ukrainy" was entered into the register in
2011, and from that began the active study of this type of hulled wheat not only by breeders, but also by technologists,
the goal of which was the introduction of hulled wheat in the domestic grain processing industry. Two years later, in
2013, the second variety of domestic spelled wheat "Yevropa" was entered into the register, the work on the selection of
which was also headed by Fedir Pariy. The following varieties of spelt wheat were entered into the Register relatively
recently during 2017-2021: Attergauer Dinkel (2016), Evrika (2017), Mv Martongold (2018), Vyshyvanka bi-
lotserkivska (2018), Bilberi (2021). Considering wheat-spelt grain as a potential raw material for cereal production, it
can be noted that thanks to the excellent chemical composition of the grain and its affinity with the grain of traditional
wheat, it can be concluded that it can be processed at domestic grain factories of different productivity, using at the
same time as the traditional available on technological equipment at the enterprise, and when building new lines and
factories, use more modern solutions offered by world leaders in the production of technological equipment, such as the
Buhler company. At the same time, it is possible to produce both a higher-quality product, traditional for the Ukrainian
consumer, such as "Artek" and "Poltavska"groats, and to focus on the production of a new range of wheat products -
the production of whole groats and flaked kernels, which in turn, with rational construction and the use of more effi-
cient technological equipment, will give be able to produce functional and dietary food products. In addition, due to
such products, the export potential of the grain processing industry can be increased, especially taking into account the
small amount of spelt wheat cultivation in the countries of the European Union, with the constant increase in demand
for environmentally friendly and high-quality products that are available in these countries, with the right approach,
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can make Ukraine an exporter of wheat-spelt processing products to EU countries and beyond.
Key words: groats production, spelt-wheat, chemical composition, food products, processing into groats,

flaked products, new equipment.

Introduction

Wheat-spelt (spelt) is one of the oldest cereal
crops known to mankind. The first archaeological refer-
ences to it are known since the beginning of the 5th mil-
lennium BC in the territory of Mesopotamia (territory of
Iraq), the first known mentions of spelt on the European
continent date back to the 2nd millennium BC in the ter-
ritory of the mountain ranges of the Swiss and Italian
Alps [1,2] Even 150-200 years ago, there was no clear
commercial and technological division of wheat into the
main types, as it is today, hard and soft, in different re-
gions of the world the most suitable grain of wheat was
grown, which caused the wide spread of hulled types of
wheat, including wheat-spelt, emmer, wild types of
wheat, etc. The processing of such types of hulled wheat
mostly took place on a small scale, which cannot be con-
sidered industrial, and given the presence of hard floral
hulls on the surface of the grain, it was quite difficult and
not always effective, considering the development of
technological equipment for that period of time.

But with the development of science and tech-

33

nology, the hulled wheat was replaced by naked grain
types, their quality indicators and productivity were in-
creased, which made it possible to make a quantitative
and qualitative leap in the development of the grain pro-
cessing industry [3]. For our country, wheat-spelt does
not have such a significant historical significance, the
first attempts to grow this crop were recorded about a
hundred years ago in the territory adjacent to the Carpa-
thian massifs. According to its origin, spelt wheat is the
result of natural hybridization of two types of wheat:
emmer (Triticum dicoccum) and wild wheat (Aegilops
tauschii). At the same time, wheat spelt Triticum spelta
L. is a hexaploid wheat that has a genome composition
similar to common wheat [4]. There are 54 varieties of
wheat-spelt, which are divided into two main subspecies:
Asian (subsp. kuckuckianumGokg.) and European
(subsp. spelta) [7]

A characteristic feature that did not allow spelt
wheat to become widely distributed along with whole
grain wheat is the presence of hard floral hulls on the
surface of the grain that tightly cover the grain. When
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harvesting and threshing the grain, the floral hulls do not
separate from the kernel, and when processing this crop
into flour or groats, it is necessary to include the techno-
logical operation of dehulling. At the same time, the
presence on the surface of the wheat-spelt grain of hard
floral hulls that tightly cover the kernel of the culture
allows us to talk about the potential lower contamination
of the surface of the kernel with harmful substances that
could get on the surface during cultivation, harvesting,
transportation and storage in comparison with traditional
grain, which allows, after removing the hulls, to carry out
in the further production of groats products from it with a
reduced structure of dehulling stages, and when pro-
cessing into flour, direct the kernel immediately to the
grinding system.

Literary review

Today, spelt wheat is grown on small areas in
the countries of the European Union: Germany, Belgium,
France, Spain, as well as in Switzerland on an area equal
to approximately 100 thousand hectares [6].

In Ukraine, wheat-spelt is recommended to be
grown in the Steppe, Forest Steppe, and Polissia [5].
Taking into account the small demand for this crop
among producers of grain and flour products, the volume
of growing spelt wheat in our country remains insignifi-
cant compared to traditional crops, and taking this into
account, separate statistics on the volume of growing this
crop are not even kept. Usually, the share of cultivated
wheat-spelt grain in Ukraine is taken into account in the
statistics of cultivation of traditional wheat [10].

At the origin of wheat-spelt breeding in Ukraine
is the outstanding scientific breeder Fedir Pariy. As of
today, seven varieties of wheat-spelt have been entered
into the Register of plant varieties suitable for distribu-
tion in the territory of Ukraine as of 01.2024 [8]. The
first variety of spelt wheat Triticum spelta L. " Zoria
Ukrainy" was entered into the register in 2011, and from
that began the active study of this type of hulled wheat
not only by breeders, but also by technologists, the goal
of which was the introduction of hulled wheat in the do-
mestic grain processing industry. Two years later, in
2013, the second variety of domestic spelled wheat
"Yevropa" was entered into the register, the work on the
selection of which was also headed by Fedir Pariy. The
following varieties of spelt wheat were entered into the
Register relatively recently during 2017-2021: Attergauer
Dinkel (2016), Evrika (2017), Mv Martongold (2018),
Vyshyvanka bilotserkivska (2018), Bilberi (2021).

An important aspect of the limitation of the use
of wheat-spelt in Ukraine is the absence of regulatory
regulations that would allow it to be classified according
to quality indicators into food and fodder grain, to distin-
guish and limit the varieties entered in the register ac-
cording to their purpose: for the production of groats
products or flour, to be singled out among the available
varieties the most technological and suitable for the food
industry. In addition, the Rules for conducting and organ-
izing the technological process at grain or flour mills do
not provide for the use of spelt wheat or other types of
hulled wheat as raw materials, this makes it impossible to
effectively organize its processing on the technological
equipment available at the enterprises of the industry and
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leads to the unpopularity of this crop among processors.
However, taking into account the main advantages and
disadvantages of this culture and the need to expand the
existing grain products in the country, processing at en-
terprises is carried out in limited batches according to
technical and technological conditions, which usually do
not have sufficient scientific justification.

Formulation of the problem

Wheat-spelt is used as a raw material for a wide
range of food products. In the world, it is used to produce
groats, flaked products, breakfast cereals, and flour.
Flour is further used in the bakery, confectionery and
pasta industries for the production of bread, loaves, bis-
cuits, cookies, pasta products, as well as other assortment
of dietary bakery products. In addition to being used for
the production of cereal and flour products, wheat-spelt
is also used for the production of alcohol, beer, etc. [12-
15]

Chemical composition and technological proper-
ties of grain are important for determining the suitability
of grain for use in the grain processing industry. A pre-
liminary assessment of the components of the chemical
composition of the grain makes it possible to determine
the possibility of producing a certain assortment of prod-
ucts for different purposes from it. The technological
properties of grain allow determining the main directions
of grain processing, modes of cleaning, water-heat treat-
ment, dehulling, sorting of dehulling products, etc. The
chemical composition of wheat-spelt grain is significant-
ly different from that of traditional wheat, despite the fact
that modern breeding varieties of common wheat origi-
nate from wheat-spelt.

Considering the chemical composition, it should
be noted that spelt wheat grain is sufficiently researched,
despite the small volumes of its consumption in our
country and the world. Comparing it with common
wheat, which is today the basis for the production of
flour, it can be noted that spelt wheat is characterized by
an increased mass proportion of substances useful for the
human body: protein, fat, micro- and macroelements
[16].

For the production of high-quality human food
products, one of the most important factors is the mass
proportion of proteins, their composition and the charac-
teristics of the amino acid composition, which are taken
into account when choosing a particular grain as a raw
material and determine the purpose of products from it. It
is possible to note the studies of Marconi E. and others
[17], which show that the hulled grain of spelt wheat can
contain up to 18% protein, at the same time, Drobot V. I.
and others [18], examining samples of spelt wheat grown
in Ukraine, note their advantage in terms of protein con-
tent, it is 1.28 times higher than ordinary wheat, which
indirectly contains 9-15 % of protein [17]. It is also pos-
sible to note the research of Podpryatov G. I. and Yash-
chuk N. O. [19], which show that the mass fraction of
protein reaches 15% in non-threshed domestic wheat-
spelt grain, and after dehulling, the mass fraction of pro-
tein increases to 23%.

By fractional composition, wheat-spelt proteins
are divided into albumins, globulins, glutenins and glia-
dins. The fractional composition of wheat-spelt proteins
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contains from 23 to 27% of albumins and globulins [20].
These protein fractions are mostly located in the aleurone
layer, pericarp and embryo and to a lesser extent in the
endosperm. Glutenins and gliadins are the limiting pro-
tein fractions in the endosperm and aleurone layer and
are practically absent in the pericarp and embryo [21].

The presence of all essential amino acids for the
human body, such as: lysine, tryptophan, methionine,
threonine, valine, phenylalanine, leucine, isoleucine, is
important for a rational human diet. The vast majority of
studies of the amino acid composition of wheat-spelt
show that it is close to traditional wheat grain, while Zai-
ka, N.V. and Karpuk, L.M. [21] note that the amino acid
composition of spelt wheat is 50% higher compared to
soft winter wheat.

Like most cereals, in wheat-spelt, the carbohy-
drate complex forms the basis of the chemical composi-
tion of the grain, the predominant substance of which is
starch. Spelt wheat grain is characterized by a lower total
share of carbohydrates, in particular, 1.2 times less starch
compared to traditional whole wheat [18]. Studies show
that the mass fraction of starch in the unbroken grain of
wheat-spelt can reach 36%, after removing the shells, the
starch fraction increases and can reach the value of 60%
[19]. The mass fraction of sugars in wheat-spelt is 2-3%
[22]. Wheat is one of the three cereal crops in the chemi-
cal composition of which the non-starch polysaccharide
B-glucan is present. Spelt wheat, like ordinary whole
wheat, contains a small proportion of B-glucans, which
usually does not exceed 1.2% [17,23, 24]. The mass frac-
tion of fiber in spelled wheat ranges from 10 to 15% [17].

Fats consist of fatty acids, which determine their
properties. Fatty acids are divided into saturated and un-
saturated (monounsaturated and polyunsaturated). The
biological activity of fats is determined by the content of
polyunsaturated fatty acids: the more of them, the greater
the biological activity of fats. Polyunsaturated fatty acids
(linoleic, linolenic, arachidonic) are important for the
human body, which cannot be synthesized by the human
body and are irreplaceable, saturated acids are replacea-
ble, as they are able to be synthesized from carbohydrates
and proteins [25-27].

The mass fraction of fat in wheat-spelt, depend-
ing on varietal characteristics and growing conditions,
does not exceed 4% [28]. The lipid complex of wheat-
spelt contains a higher proportion of mono- and polyun-
saturated fatty acids and twice the amount of oleic acid
compared to common wheat [29].

An insufficient amount or lack of vitamins in the
human body causes hypovitaminosis or vitamin deficien-
cy. Vitamins are not able to be independently synthesized
in the human body, therefore, for normal vital activity, a
constant supply of vitamins to the body is necessary [30,
31].

Spelt wheat contains water-soluble vitamins in
its chemical composition: thiamin, riboflavin, and niacin,
with an increased proportion of niacin compared to ordi-
nary wheat [32].

Spelt wheat, compared to traditional wheat
grain, has an increased share of minerals, containing 15%
more potassium, 60% more phosphorus, 70% more sul-
fur, 30% more zinc, 10% more iron, and 20% more man-
ganese [33].

35

Results of the study and their discussion

Considering the excellent chemical composition
of wheat-spelt, in addition to the production of traditional
products in the world, it is also used for the production of
ecologically clean bioproducts, dietary and functional
food products. In our country, the traditional products of
wheat processing are crushed groats "Artek™ and "Pol-
tavska", which are recommended to be made from durum
wheat. The products of wheat-spelt processing in our
country are whole groats or flaked grains. In Ukraing,
there are several well-known technological solutions for
the processing of domestic spelt wheat into groats prod-
ucts.

The basis of these decisions is the production of
the entire husked kernel of wheat-spelt and the subse-
quent processing of the obtained kernel into flaked prod-
ucts [34-36]. The production of groats from the whole
kernel involves cleaning the grain from impurities, water-
heat treatment, dehulling, sorting of dehulling products.

According to the proposed solution, it is rec-
ommended to use the technological equipment traditional
for the domestic grain industry: pre-cleans grain separa-
tors (drum sieve), separators, destoners and triers. which
potentially simplifies the organization of wheat-spelt
grain cleaning at existing enterprises of the industry. The
next stage before processing is the stage of water-heat
treatment of grain according to the structure of cold con-
ditioning with the use of moistening machines and bun-
kers for tempering. The wheat-spelt prepared in this way
is sent to two dehulling systems. The mixture of dehull-
ing products is sorted, the obtained whole kernel is dried
and controlled. The stated yield level of the entire groat
is 87-90%. In the further production of the flaked groat,
the stage of water-heat treatment of the wheat-spelt groat
is additionally carried out by the method of hot condi-
tioning, after which the kernel is briefly tempered and
flaked [34-36].

There is also a known technological solution for
the production of crushed groats from the kernel of spelt
wheat, which includes cleaning the grain from impurities
and fractional pearling. Cleaning is carried out using
equipment traditional for grain production, after which
the kernel is divided into two fractions and pearled on
hehulling-pearling machines of the ZShN type. The mix-
ture of grinding products is sorted, the pearled groats are
crushed and sorted. At the same time, receive groats of
three numbers [37].

Considering the known methods [34-36], it can
be noted that they involve the use of traditional techno-
logical equipment, which will allow the implementation
of these technologies on the equipment available at en-
terprises, however, taking into account the use of some-
what outdated technological equipment for processing
modern grain, which is wheat-spelt, does not allow to use
it to the full extent the natural potential of this culture.

The use of machines of the ZShN type for de-
hulling and pearling of wheat-spelt is impractical from
the point of view of energy consumption of this equip-
ment, it leads to the removal from the surface of the grain
not only of flower hulls, hard-to-digest and harmful ele-
ments from the surface of the grain, but also leads to the
removal of the most useful for the body of substances,
which reduces the efficiency of processing and reduces
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the usefulness of products obtained from this grain. To-
day, world leaders in technological equipment manufac-
turers offer more advanced equipment for the stages of
dehulling, water-heat treatment, and grinding, which is
universal and allows processing not only wheat-spelt, but
also other cereal crops. Can be highlighted the Buhler
MHSA dehuller (Fig. 1), which is designed for dehuling
hulled wheat, oats, soybeans and sunflower seeds. This
dehuller has high productivity for the specified cultures
and allows to adjust the dehulling modes for each culture
in such a way as to minimize the formation of crushed
kernels. In addition, the most important characteristic of
this dehuller is the minimal power consumption for such
machines.

P

Fig. 1. Dehuller Buhler MHSA

To separate husked and unhusked wheat-spelt
grains, the Buhler company suggests using the BSOA
sorting table (Fig. 2), which allows to effectively separate
not only wheat-spelt, but also effectively work with oats,
barley, rice, millet, coffee beans, etc. The use of the
BSOA sorting table allows to increase the efficiency of
processing of spelt wheat due to the separation of husked
and unhusked kernels, the efficiency of the entire techno-
logical process increases, the husked kernel will not enter
the next dehulling stage, which will reduce the growth of
by-products and waste and increase the quality properties
of the end products. The considered sorting table is also
an energy-saving technological equipment that will allow

enterprises to solve one of the most important problems
of today - reducing energy costs at the enterprises of the
industry.

Fig. 2. The Twitor table separator Buhler BSOA

Conclusions

Considering wheat-spelt grain as a potential raw
material for cereal production, it can be noted that thanks
to the excellent chemical composition of the grain and its
affinity with the grain of traditional wheat, it can be con-
cluded that it can be processed at domestic grain factories
of different productivity, using at the same time as the
traditional available on technological equipment at the
enterprise, and when building new lines and factories,
use more modern solutions offered by world leaders in
the production of technological equipment, such as the
Buhler company. At the same time, it is possible to pro-
duce both a higher-quality product, traditional for the
Ukrainian consumer, such as "Artek" and "Poltavska"
groats, and to focus on the production of a new range of
wheat products - the production of whole groats and
flaked kernels, which in turn, with rational construction
and the use of more efficient technological equipment,
will give be able to produce functional and dietary food
products. In addition, due to such products, the export
potential of the grain processing industry can be in-
creased, especially taking into account the small amount
of spelt wheat cultivation in the countries of the Europe-
an Union, with the constant increase in demand for envi-
ronmentally friendly and high-quality products that are
available in these countries, with the right approach, can
make Ukraine an exporter of wheat-spelt processing
products to EU countries and beyond.
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JIPEBHS 3JIAKOBA KYJbTYPA JJ151 CYYACHOI
KPYII’SIHOI TIPOMMCJIOBOCTI

AHoTauis

Y BUTOKIB CeMeKIlii MIIeHUIIi-CTIeNbTH B YKpaiHi cTOiTh BUAATHHI BueHMid ceiekuionep Demip [lapiii came ioro
MOLIYK JIPEBHIX 3pa3KiB CIeNbTH Ha 3axinHill YKpaiHi i 1anu cTapT celekuii HOBUM COpTaM IIICHUIi-CIIeNbTH B YKpaiHi. B
Peectp copTiB poCIMH MPUAATHUX JAJIS MOIIUPEHHS HA TEPUTOpii YKpaiHH BHECEHO CiM COPTIB MIICHUIi-CIIeNbTH. [leprmii
copT nueHuni-crensTH Triticum spelta L. «3opst Ykpainu» Oyio BHeceHo B peectp y 2011 pomi i 3 poro mnovanocs akTUBHE
BUBYCHHS JaHOTO THUITY TUTIBYACTOI MIICHUI[ HE TLIBKH CEJCKIIOHEPAMH , a 1 TEXHOJIOTAMH, METOO SIKOTO OYJI0 BIPOBAJ[KEH-
HS TUTIBYACTUX IMUICHUIb BITYU3HSAHY 3epHONepepoOHy ramysb. Uepes asa poku y 2013 pori B peecTp Oyio BHECEHO IpyTuit
COPT BITUU3HIHOT MIIEHHUITI-CTICTBTH «EBpOIIay, poOOTY Ha CEJIeKIIOHYBaHHAM SKOTo Takox ouoiitoBaB Dexip IMapiit. Hacty-
ITHI COPTH MIIEHUINI-CIIeTbTH OYyJIUM BHECEHI B PEECTP BITHOCHO HemoaaBHO mpotsroM 2017-2021 pokis: Atreprayep [inkenb
(2016 pix), EBpika (2017 pix), MB Maprounrong (2018 pix), Bumusanka Ginoriepkiscbka (2018 pik), binoepi (2021 pik). Pos-
[JBSITAI0YH 3€PHO MIIEHUITI-CIICBTH SIK TTOTEHIIHHY CUPOBHHY ISl KPYIT IHOTO BUPOOHUIITBA MOKHA BiJI3HAYMTH IO 3aBISIKH
BIIMIHHOMY XiMIYHOMY CKJIaJly 3epHa Ta HOTrO CIOPIJHEHICTIO 3 3¢pPHOM 3BHYANHOI MIICHUII MOKHA 3pOOMTH BHCHOBOK IO
HOr0 MOKJIMBO TMEPEepOONIATH HAa BITYM3HSAHUX KPYI SHUX 3aBOJAaX Pi3HOI MPOJYKTHBHOCTI BUKOPUCTOBYIOUH IMPH I[bOMY SK
TpauiliiiHe HasBHE HA MIiAMPUEMCTBI TEXHOJIOTIYHE OONaHAHHS TaK 1 IPU MOOYIO0BI HOBHX JIIHIHM 1 3aBOJIIB OPIEHTYBATUCS
OLIBII CyYacHi pilIeHHS SIKi IPOIIOHYIOTHCS CBITOBUMH JIiJIepaMH 3 BUPOOHHITBA TEXHOJIOTIUYHOTO OOJaJHAHHS, HAPHKIIA]
¢ipmu Buhler. TIpu msoMy MokHa BHPOOIISTH K TPAAUIIMHIM U YKPATHCHKOTO CIIOKHBaYa OUIBIN SKiCHHUI MPOIYKT THITY
kpyn [TonraBcekoi a0o ApTek, Tak i OpiEHTYBAaTUCS Ha BUPOOHUIITBO HOBOT'O ACOPTUMEHTY MPOAYKTIB 3 MIIEHUII — BUPOOHH-
LITBO I[iJIOT KPYITH Ta TUTIOIICHOTO S/Ipa sIKi BXKE B CBOKO YepTy MPH PalliOHABHIN TOOYI0BI i BUKOPUCTAHHI OB e()EeKTHBHO-
ro TEXHOJIOTIYHOTO OO0JIaJIHAHHS JTaCTh 3MOTY BHPOOJISITH NMPOAYKTH (YHKIIOHAILHOTO Ta AIETHYHOTO XapuyyBaHHs. OKpim
LFOTO CaM 3a PaxXyHOK TaKHUX MPOJYKTIB MOJKHA HAPOIIyBaTH SKCIIOPTHHUI MOTEHIIIAN 3epHOTepepoOHOT Tamy3i 0coOIMBO Bpa-
XOBYIOUM HEBEIIMKI 00CATH BHUPOIYBAaHHs MIIEHHIII CIIEIbTH B KpaiHaX €BpONEHCHKOro COK3y IPH MOCTIHHOMY 301NIbIIEHH]
MOTUTY Ha EKOJIOTIYHO YUCTY Ta BUCOKOSKICHY MPOJYKIIIO SKa € B IUX KpaiHaX MpH MPaBHILHOMY ITiIXO0JIi MOXE 3pOOHTH 3
VYkpainu ekcriopTepa NpoAyKTIiB MEpepOOKH MIICHHIII-CrIebTH B KpaiHu €C 1 He TiJbKH.

Kurouosi cjioBa: kpyn’siHe BUPOOHHMIITBO, MIIEHULSI-CIIEIbTa, XIMIiYHUH CKJIa/, Xap4uoBi NPOAYKTH, Mepepod-
Ka B KPYNH, IUTIOLIeH] MPOAYKTH, HOBITHE 00,1 THAHHS.
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