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PECULIARITIES OF NAKED OAT GRAIN AS A CEREAL
CULTURE

Archaeological excavations show that oats were known as early as the Bronze Age, from about 1500-1700 BC. According to
various historical data, the homeland of the oat culture forms is Southern Europe, Northeast China and Mongolia. The first archeolog-
ical findings of oat grain were discovered in Germany and date back to the I-VI c. In Kievan Rus oats began to grow from about the VI.
For many centuries, oats have been an important feed and foof grain,and with the beginning of the twentieth century there is an in-
crease in its use in agriculture and processing. Widespread products of oat processing in different countries of the world are groats,
cereals, flour and food bran, in addition to traditional products produce instant cereals, muesli, various intended semi-finished prod-
ucts. Oats are also widely used in other industries: it is additionally used in the production of beer, oat milk, ice cream, bread, cookies,
baby food, etc.

In Ukraine, oats are grown mainly as ancillary technical culture. The area of crops is from 5000 to 6000 km2. The main pro-
duction is concentrated in Polissia and Forest-Steppe, mainly spring oats are grown, to a lesser extent semi-winter and winter forms.
According to the State Statistics Service of Ukraine, the gross grain harvest in the last 5-7 years has increased and is at the level of 458
... 616 thousand tons of grain per year. Over the past 20 years, oat production in Ukraine has been declining, due to the fact that most
of it is grown for cereals, with a relatively small crop yield and high cultivation costs, even with the use of state-of-the-art agro-
technology. About 60,000 tonnes of oats are used annually to meet the needs of the domestic groats industry. Breeders have received
new grains that have increased nutritional and technological value. Considering new varieties of oats, it is possible to distinguish na-
ked forms of Avena nuda (naked oats).

In the world, naked oats is a valuable crop that has a consistently high nutritional value that allows it to be used in various
industries. This type of oat is derived by the method of individual selection from a cross-hybrid population. The variety of this oat is
inermis, morphologically different from the hull varieties by the structure of the spikelets, which determines the peculiarities of its
quantitative and qualitative indicators

The peculiarity of naked oats is the absence of flower hulls firmly bound to the grain surface (20 ... 40% in oat hulled forms),
which significantly improves its properties. The hulls in the naked varieties are soft, do not cover the grain very tightly and are almost
completely separated in the process of grain harvesting and threshing.

Key words: naked oats, technological properties, groat production, absence of flower hulls, varieties.

Introduction. Formulation of the problem tons per year, while for nutritional needs (production of
In the modern world conditions, the develop- groats, flakes, flour, other products) up to 60 are used
ment and implementation of new technological solutions according to various estimates., although the greatest
is which are replacing the old and the less efficient, ener- value of this grain is appear as food and for many years
gy-intensive, extended technological processes that took in the world is used not only for the creation of classic
place in the second half of the 20th century. groat products, but also used as a raw material for break-
The existing technologies of the Ukrainian grain fast cereals, muesli, bars, combined cereal products
industry have been virtually unchanged since their first Components for functional foods and dietary gradual
widespread publication and use, and the varieties of cere- production of whose in Ukraine began only in the second
als that have served as a guide in their development can- half 2000.
not be compared with the modern ones in their yield and Since the early 21st century, there has been an
basic properties. increase in the proportion of small businesses in the
The use of a long technological process in com- groats industry, which are increasing today. The majority
bination with unstable physico-chemical indicators of of such enterprises do not allow the use of existing ex-
grain raw materials does not contribute to the stabiliza- tended full grain processing technologies, there is a re-
tion of high quality indicators of finished products. duction in the number of basic technological operations,
At the same time, the population's demand for often not sufficiently substantiated, which affects the
groat products is much lower than for bread products (the quality of the obtained products, which does not always
basis of which is wheat bread making flour), which also responds all the basic rules of the regulations on the fin-
affected the backwardness of introducing new types of ished products.
raw materials and assortment. This can be traced to the High efficiency of cereals processing, expanding
fact that, for example, the total gross grain yield of oats the range of products and improving its quality properties
in a certain period (in 1990) reached 1400-1500 thousand is traditionally achieved due to new, breeding varieties of

26



Grain Products and Mixed Fodder’s, Vol.20, 1.2 (78) / 2020

-

traditional grain that have better properties - higher
yields, lower hoodness, better chemical composition
(more protein, B-glucan vitamins), which allows for a
gradual reorientation of the processing plant to higher
quality standards, with economic costs being minimal as
a rule and technological schemes and equipment for their
implementation remain virtually unchanged, the main
adjustment occurs with the modes of operation of the
most energy-intensive stages that are available available
during processing and are considered irrational for the
processing of new grain.

The current level of development of breeding
technologies and the need for more efficient technologies
and raw materials contribute to the emergence of new
promising varieties of cereals that are increasing their
potential every year. These breeding varieties include the
naked (unhulled) varieties of crops, the processing of
which, compared to the most promising and modern
hulled varieties, has the most significant advantages in:

v energy efficiency;

v reduction and stabilization of the main
links of the technological process;

v improving the quality and values of
yield of end products;

v Opportunities in creating a new range
of products.

With all these advantages, the use of naked
grain does not require a complete restructuring of techno-
logical processes and special conditions, for the produc-
tion of a standard range of products using a certain tech-
nological process, adjust the modes of operation of the
necessary stages, others exclude completely.

The greatest perspective of completely replacing
the conventional hulled varieties in the groats industry is
the newest naked varieties of oats, which by botanical
classification belong to the sowing oats Avena sativa L.
of the subspecies Avena nudisativa. In terms of distribu-
tion and prevalence, naked varieties of oats are get be-
hind the hulled ones, but their high perspective for differ-
ent branches of the grain processing industry and the
active work of breeders have led to the growing number
of varieties every year and today they can be found on
almost all continents.

The largest breeding centers for breeding new
and adapting existing varieties of naked oats are located
in technologically developed countries - Germany,
France, Finland, USA, Canada, in the post-Soviet space
one of the leading places is occupied by Russia and Bela-
rus, in recent years, increasing attention has been paid to
breeding naked oats in Ukraine. Considering the features
of naked oats traditionally excrete 5-7 basic botanical
varieties: var.inermis,; var.chinensis; var.maculate; var.
mongolica; var.sibirica; var.gymnocarpa; var.affinis.

Each subspecies has its own peculiarities and
distribution. Among others in the world, including in
Ukraine, the highest prevalence of varieties of naked oats
is var. inermis. In the European countries there are also
naked varieties classified as var. chinensis, in Mongolia
and China - var. maculate and var. mongolica. The
uniqueness of the varieties of naked oats is determined
not only by the prevailing technological properties and
chemical composition, but also by the fact that the
known varieties of naked oats do not contain genetically
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modified organisms, which significantly expands the
scope and, if necessary, allows them to be used even in
the production of baby food.

For Ukraine, naked oats grain are not a funda-
mentally new crop. Naked grains variety Abel (Czech
country of origin, originator Selgen, AS) were first regis-
tered in the State Register of Varieties of Plants Eligible
for Distribution in Ukraine in 2000. Since that time, the
number of varieties of naked oats in the country has only
increased. In 2007, after passing the state variety tests,
high-quality food varieties of the naked oats of German
breeding "Salomon" and "Samuel" (originator of GSS
Zaattsucht Saltsmiinde GmbH) were registered. ) and the
first domestic variety "Skarb Ukrayiny". In 2015-16,
varieties of naked oat "Diyetychnyy" and "Timbre" were
registered (the originator Ukrainian Scientific Insti-
tute of Plant Breeding" (VNIS)).

Despite the fact that naked oats grain in Ukraine
was first officially registered 20 years ago, its widespread
use in the production of grain products is practically ex-
cluded, there is no official separate statistics on the parts
of its cultivation, there are no general state regulations
and restrictive norms for the cultivation of this type of
grain. Existing standards, in particular in force in Ukraine
DSTU 4963: 2008 «Oats. Specifications.” Does not al-
low, from a practical point of view, to evaluate naked
oats, for example by, indicator of volume weight, the
grain of naked oats, even shrunken and shriveled (which
is by no means recommended for the production of
groats), will prevail hulled the varieties for which the
limit is set at least 450-520 g / 1, with other indicators of
impurity content, moisture content (which does not de-
pend on the grain itself) may be full compliance with the
values characteristic of food varieties of hulled oats.

The state regulation in force in Ukraine since
1998 ("Rules for conducting and organization of techno-
logical process at groats factories") for the implementa-
tion of cereals processing does not contain recommenda-
tions on the use of naked varieties of oats, while the fea-
tures of naked oats do not allow efficient technological
the process of production of groats products when apply-
ing separate modes defined for the hulled grain, which
include water-heat treatment, pearling, control opera-
tions, etc. All this leads to the fact that the potential pro-
cessing of naked oats in Ukraine is unprofitable and does
not respond basic criteria due to which this grain is wide-
ly popular in the world.

The main value of naked varieties of oats is the
high nutritional value of grain and, accordingly, the
products obtained during its processing, as well as excel-
lent physical properties, so that the technological process
can be carried out according to a flexible structure, which
allows not to depend on the existing conditions at the
processing plant and technological equipment for the
implementation of one or another stage of production and
extends the possibility of its use for implementation in
almost of any existing enterprises.

In morphological structure, the grain of naked
oats is practically no different from the hulled varieties,
while growing the kernel surface of the naked varieties
are similarly covered with hard floral hulls, but in the
hulled grain the flower films have a strong bond with the
kernel and at one point and when harvesting and thresh-
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ing grain without the use of special peeling equipment,
their removal is not possible, the naked grain flower hulls
do not have a strong bond with the kernel, is a compo-
nent that is easily removed without the use of any tech-
nology equipment, depending on the varietal characteris-
tics of grain and agrotechnical conditions of its cultiva-
tion, most of the flower hulls (up to 95-97 % of all the
grain, without impurities) is removed in the process of
harvesting and threshing (similar to modern naked wheat
varieties).

Ukrainian naked varieties of oats have a de-
clared average yield of 25-35 ¢ / ha, which is lower com-
pared to the stated characteristics of hulled varieties - 45-
50 ¢ / ha. Within the limits of these values for hulled va-
rieties of oats, including hard flower hulls which, by their
structure, practically do not contain components im-
portant for human nutrition, the technological process is
carried out with the aim of their complete removal, the
proportion of which, depending on the variety features
may be 20-40 % which adds weight and increases yields.
The naked oats do not have the hulls and yield character-
istics considered without them into account as kernel,
which together with the potential yields that can reach
40-45 c/ha brings the naked varieties closer to the hulled.

The naked oats grain like hulled kernel, is char-
acterized by an elongated cylindrical shape; a distinctly
crease is present on the ventral side of the grain. The
kernel surface is smooth with a glossy shade of tradition-
ally light color which, depending on the varietal features,
can change from white to light yellow or light brown. On
the surface of the bran parts there are trichomes, which
similarly hard flower hulls need to be removed in the
technological process. Comparing the pearled kernel of
tradirional hulled oats and naked by the amount of
trichomes naked contains much less, which is due to their
removal during harvesting and threshing.

According to the anatomical structure, the naked
oats grain, like all cereals, consists of three main parts —
the bran, the endosperm and the embryo. The bran are
divided into fruit and seed, in the upper layer of the en-
dosperm is located aleurone layer. Endosperm has the
highest proportion of grains, and bran the smallest.

Due to the absence of hard flower hulls, the ge-
ometric characteristics of the naked oat grain are smaller
than the hulled grain of the traditional oat, although with
the hulled kernel the main dimensional characteristics are
almost identical: thickness 1.5-2.5 mm, width 2.0-3.5
mm , length 7-9 mm. Due to this, the grain size of this
type of oats is relatively smaller compared to the grain in
the hulls, but due to the lack of flower hulls, the naked
grain has greater uniformity, which increases the effi-
ciency of grain processing. It is recommended to divide
the hulled grain during processing into fractions at the
stage of cleaning and preparation, which increases the
number of necessary process equipment of any range of
products by twice, respectively energy costs, the number
of service the staff, etc.

This has led to the fact that today, to save re-
sources, the processing of traditional oats is in most cases
carried out without fractionation, however, this leads to
deterioration of the quality of end products. Naked oats
grain does not have this problem and the technological
process does not have to be fixed within two fractions;
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high processing efficiency without loss of quality
achieved in processing a grain without fractionation by
one stream.

By indicators of the volume weight and 1000
grains weight (additionally characterizing the size and
evenness of the grain, its varietal features), the naked
grain has the opposite of the traditional oat trends. Vol-
ume weight, of hulled grain owing to its convex-acute
shape has the least value of this indicator among other
cereals, at DSTU 4963: 2008 «Oats. Specifications.» for
food used oats (minimum 3 class), volume weight is de-
termined not less than 460 g/, for naked oats grain due to
absence of flower hulls contributes to a more dense pack-
ing of grain in a certain volume, which allows to obtain
high values of volume weightindicator 580-700 g/1.

According to the 1000grains weight, by contrast,
due to the presence of flower hulls, the grain of hulled
oats is characterized by a sufficiently high 1000 grains
weight of 30-45 g, while for the naked grain there are
smaller values of this indicator of 25-30 g.

The relatively low values of 1000 grains weight
do not reduce adaptability of naked oats grain and on the
contrary emphasize the possibility of obtaining a high
yield of end products during its processing.

The hoodness of naked oats grain in the almost
complete absence of hard flower hulls is not a character-
istic indicator, however the residual presence of hulls on
the kernel surface depends entirely on the agroclimatic
conditions of grain cultivation and the degree of thresh-
ing during harvesting.

To ensure high technological efficiency of pro-
cessing naked oats grain, it is recommended that it be
threshed in order to maximize the extraction of hard
flower hulls, with the total proportion of untreshed and
hulled (traditional oats) grain not exceeding 10%. Ex-
ceeding 10% reduces the efficiency of use of this type of
grain, which is accordingly reflected in the decrease in
the values of yield of end products and its quality proper-
ties.

The content of fine grains in accordance with
the current standard determines the suitability of oat
grain for food production, the amount of which is deter-
mined by the passage of a sieve of 1.8 x 20 mm (hulled
grain), for grains of 1-2 grades no more than 3 %, 3 clas-
ses and for malt production - no more than 5 %. Such
restrictions are important in terms of the ratio of the con-
tent of endosperm and hulls, in the fine grain the propor-
tion of endosperm is small, the hulls contain more (com-
pared to the main grain) its removal will not lead to
abuse of the technological process and reduce the quality
of production. By its dimensional characteristics, the
grain of naked oats is smaller than the hull grain, so the
use of the recommended sieve of 1.8 x 20 mm is recom-
mended for batches of large grain, in other cases the
sieve (1,6 - 1,7) x 20 mm with the mass fraction of the
removed grain from the sieves should not exceed 5 %.

According to other indicators defined in the cur-
rent standard indicators of moisture content, content of
impurities, acidity naked oats grain intended for food
production should satisfy the limiting values of these
indicators. Only a humidity exceeding 0.5 % of the speci-
fied requirements is allowed.

Naked oat grain has all the advantages of the



Grain Products and Mixed Fodder’s, Vol.20, 1.2 (78) / 2020

-

chemical composition that are inherent in traditional
hulled grain. The anatomical parts of the basic chemicals
are unevenly distributed. The main component of the
endosperm is starch and protein, the upper layer
(aleurone) contains part of the protein, minerals and B-
glucans and other fibers, the germ parts contain main
mass fraction of fat and a certain amount of protein, the
bran layer are mainly consists of difficult to digest fiber
and particles of minerals. The absence of hard floral hulls
in the naked oats which are the main components of fiber
and other hard-to-digest components as a result of the
differences in the chemical composition of the hulled and
naked grains. For the production of high quality groat
products that meet the restrictive of current standards
content of proteins and their value for the human body is
important.

Naked oats may contain a high protein content
compared to other cereals, which may reach maximum
levels of 21-22 %, however, for most varieties there is a
lower indirect protein content of 14-16 %, Ukrainian
varieties of naked oats characterized by a protein content
of 12 to 16 %. Such significant differences within protein
content values are the result of agro-climatic growing
conditions depending on which the mass fraction of pro-
tein in the grain is capable of increasing or decreasing by
1.5-2.0 %, even within one defined variety. Among the
varieties of naked oat recommended for growing in
Ukraine, the highest protein content has the varieties of
German breeding "Salomon" and "Samuel" - up to 16 %,
the least promising can be called the Czech breed "Abel"
and the Belarusian variety "Marathon" - up to 14 %. Ac-
cording to the amino acid composition of proteins, the
grain of naked oats is complete for the human body, con-
tains all the necessary eight essential amino acids - ly-
sine, tryptophan, methionine, threonine, valine, phenylal-
anine, leucine, isoleucine.

Naked oat grain, similarly to hulled, contains a
high proportion of lysine, the amount of which, when
consumed with 100 g of oat products, satisfies the body's
needs for this amino acid. The presence of partially sub-
stituted amino acids, arginine and histidine, allows the
use of naked oats to create baby foods.

From a technological point of view, it is im-
portant for proteins, their structure, digestibility has wa-
ter-heat treatment and its modes. The process of denatur-
ation of proteins begins with the process of steaming,
roasting, cooking, which are an integral part of the tech-
nological processes of grain processing when reaching a
temperature of +110-120 ° C. As a result, their structure
is destroyed. This affects the fractional composition,
which increases the proportion of insoluble residue
(scleroproteins) that is not absorbed by the human body,
while accordingly reducing the number of available wa-
ter-soluble fractions of protein (albumin and globulins).
In addition, long-term heating of the grain undergoes
amino acid reactions and free sugars (Maillard reaction),
which darkens the grain surface due to the formation of
melanoidins, which are also not absorbed by the human
body. In aggregate, it reduces the total amount of protein
and its and its suitability for nutrition.

Starch is the main energy substance in oat grain,
in the endosperm is placed in the form of granules of
various shapes with size characteristics from 3 to 10 mi-
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crons. Oat grain starch is enclosed in a protein matrix and
fats may be present on the surface of the starch grains in
bound or free state. The constituents are amylose and
amylopectin, which is characterized by a much higher
proportion of amylopectin than amylose which does not
exceed 20-25 %. It is the properties of amylopectin that
determine the viscosity of oat products and their pasteur-
ization. Naked oat grain is characterized by higher starch
content than hulled grain, which, depending on the varie-
tal characteristics and conditions of grain cultivation, is
in the range of + 55-65 %. In the process of water-heat
treatment under the action of moisture and temperature,
the starch changes its physicochemical properties, at a
temperature of +55 to 60 °C the hydrolysis processes
begin, which is the result of reducing its amount in the
grain or products.

A particular dietary component of the carbohy-
drate complex of some cereals is B-glucan. This sub-
stance is present in sufficient quantity only in barley, oats
and wheat grains. In addition to cereals, B-glucan is also
found in some species of algae, fungi and yeast. The sub-
stance has not been found in the human body, so its ab-
sence in most foods does not adversely affect the body,
such as the absence of proteins, individual amino acids,
minerals, vitamins etc.. By its structure and effect on the
human body B-glucan can be attributed to valuable die-
tary fiber. It has been determined that B-glucans are diffi-
cult to absorb by the digestive system, and are able to
excrete harmful substances from the body, which gives
them biotic properties. The B-glucans of cereals are sig-
nificantly different in structure from those found in
mushrooms and yeast, the structure of which includes D-
glucose having B-1-3 bonds; B-1-6, while cereal B-glucan
is characterized by B-1-3 bonds; B-1-4. In the grain of the
naked oat, B-glucan is located mainly in the aleurone
layer, which is the upper layer of the grain close to the
bran parts.

The mass fraction depends on the varietal char-
acteristics and agrotechnical conditions of cultivation,
while in quantitative terms, the naked grain exceeds the
hulled content of B-glucan indirectly by 2-3 %. Interme-
diate values of the content of this component in valuable
food varieties of naked grains reach up to 7%, while the
value of 4-5% is characteristic of hulled grain.

In 1997, the US Food and Drug Administration
identified B-glucan as a useful, 3 g daily substance for
human health, combined with low saturated fat intake, to
reduce the risk of cardiovascular disease, lower blood
cholesterol, strengthen the immune system. Given the
full nature of this component of the harmful effects of its
excessive consumption was not detected.

From a technological point of view, the modes
of pearling important for the preservation of B-glucan in
end products in the processing of naked oats. Incorrectly
selected mode will not only remove excess bran parts but
also remove B-glucans, which reduces the potential value
of the obtained products. The influence of water heat
treatment modes on quantitative-qualitative changes in
cereals B-glucan has not been sufficiently investigated,
the vast majority of results indicate that the change of
steaming modes on the quantitative fraction of B-glucan
has no significant effect, the main changes are related to
changes in solubility and viscosity.
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For naked varieties of oat grains, similar to
hulled, there is a significant mass fraction of fat in
comparison with other cereals, which is one of the main
advantages and disadvantages of oat grain. The
advantages include the composition of oat fat, which has
high biological efficiency, which is manifested in the
presence in its composition of unsaturated fatty acids that
are not synthesized by the human body and get to it only
with food. The main constituents of the complex are
linoleic, oleic and palmitic fatty acids, with a
polyunsaturated fatty acid content of up to 75 %. At the
same time, this is the main disadvantage of oat products -
a significant proportion of polyunsaturated fatty acids
that are unstable leads to a rapid deterioration in the
quality of grain and products. If the uncessed grain is
closed due to the integrity of the bran parts to the action
of oxygen on the inner layers, which contributes to a
certain equilibrium in the oxidation processes, the
products of its processing, regardless of the assortment,
are produced with a required defection of the integrity of
the bran parts, which opens oxygen and accelerates the
oxidation processes which is reflected in the relatively
small shelf life of oat products — 4-6 months The mass
fraction of fat in naked oats is higher than the value
characteristic of the hulled grain and, depending on the
varietal characteristics, may reach 12 %.

The major mass fraction of fat is in the embryo
parts in the endosperm. Technologically, the stabilization
of the processes in the fatty acid complex is achieved
through the conduct of water-heat treatment, and if
consider such a product as flakes, water-heat treatment is
carried out twice - at the stage of preparation of grain for
dehulling and preparation of groats for flaking. As a rule,
the effectiveness of the processes is evaluated by the
activity of lipase - an enzyme that is a catalyst for fat
hydrolysis, and it is proved that the steaming of the grain/
groats at a saturated vapor pressure can reduce its activity
by 7-10 times. It is technologically inappropriate for the
grain of naked oats to apply the modes of water-heat
treatment existing for hulled varieties, as steaming at the
recommended modes (especially in the production of
flakes) will lead to negative reactions in the carbohydrate
and protein complexes of the grain, reducing the

nutritional value of the product with no significant effect
on the product. Therefore, for processing naked oat grain,
it is important to choose the modes of water-heat
treatment of the grain / groats, which at a sufficient level
stabilize the fatty acid complex, but there are no negative
reactions in other grain complexes, with special attention
to be paid to pearling modes, which aim at softening or
complete elimination of steaming is the effective removal
of germ parts, potentially contributing to the stability of
products during storage.

Fiber is a difficult to digest human body
component of grain, in the production of cereal products
with high quality and nutritional properties, the content
of this substance is reduced at different stages of the
technological process, so the content of fiber (its
extraction) is structured and built technological
processes. In the oat grain, the main mass fraction of the
fiber is placed in the hard flower hulls and upper bran
parts of the grain, trichomes.

Conclusion

For naked wvarieties of oats, the absence of
flower hulls on the kernel surface, and the smaller
number of trichomes, is the result of significantly lower
content of fiber than in the hulled grain. The very low
fiber content, combined with other physical and chemical
benefits, is a key factor in making effective use of these
benefits, as the removal of flower hulls and subsequent
pearling(processing hulled grain) is accompanied by
excessive formation of flour, which, except fiber, has a
high protein content, B-glucans , fat, vitamins, minerals,
which reduces the content of these biologically active
substances and accordingly reduces the nutritional value
and quality properties of the final product. Increase the
availability of fiber and achieve its absorption in the
body by conventional methods that can be used in groats
production is not possible, for example, during the stage
of water-heat treatment, which significantly changes the
characteristics of the quantitative and qualitative
characteristics of proteins, fats and carbohydrates
practically does not change, no reactions its hydrolysis to
other substances, only its swelling is observed, its mass
fraction does not change.
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OCOBJIMBOCTI 3EPHOBOI KYJAbTYPHU Y BUIJIS I
I'OJIO3EPHOTI'O BIBCA

Anomauisn

Apxeonoziuni poskonku noxasyioms, wo osec 6ys gioomuil we y oponszosomy eiyi, npudauzno y 1500-1700 pp. oo n.e. 3a
PI3HUMU iCMOPUYHUMU OGHUMU OAMbKISWUHOIO Kynemyphux (opm eieca € Ilisdenna €spona, Ilieniuno-Cxionut Kumaii ma
Momneonis Ilepwi apxeonoziuni 3naxioku 3epna eisca nocienoco Oyau eusenei 6 Himeuuuni ma eionocamoca 0o I-VI 6. ne. Y
Kuiscokiiit Pyci osec nouwanu eupowyyeamu npubauzno 3 VI cm. n.e. Ha npomsasi 6azamvox cmonaime oeec 0y8 8ajiCiugor0
3epHOPYPAIICHOI0 MA NPOOOBONLYOIO KYIbMYPOIO, d 3 houamkom XX cm. giominacmucs 3p0Cmanhs 00 °emig 11020 8UKOPUCAHHA )
CITbCLKO20CNOOAPCLKOMY 8UPOOHUYMEBE Ma nepepoOHill NPOMUCTIOBOCTII.

Llupoxo po3noecrodiceHuMu nPoOyKmamu nepepodKu 8ieca 6 pisHUX Kpainax ceimy € Kpynu, niacmieyi, 60pouHo ma
Xapuogi 8ucieKu, oKpim mpaouyiunux npooyKmie upoOnaAlomy KpYnu weuoKo20 Npueomy8anHs, MIOCH, PisHi 3a NPUSHAYEHHAM
naniepabpuxamu. Osec MAKOHC WUPOKO BUKOPUCIMOBYEMBCSA THUUMU 2ALY3AMU NEPEPOOHOTI NPOMUCIO80CI: 11020 O0OAMKOE0
BUKOPUCOBYIONb NPU BUPOOHUYMEI NUEA, BIBCAHO20 MOIOKA, MOPO3UBA, XNiba, newusa, OUmaYUx Xapuoeux npooyKmie moujo.

B Vkpaini osec supowyroms nepegasicno ax 0onomisxcry mexniuny kynomypy. Ilnowa nocigie cmanosums 6io 5000 oo 6000
kn’. Ocnosne supobruymeo ckonyenmposano na Ionicci ma Jlicocmeny, eupowyioms nepesajcHo Aposuil 06ec, & MEeHUIOMY
cmyneni nanigozumi ma o3umi ¢opmu. Banosuil 36ip 3epna 3a danumu cayscou depacasnoi cmamucmuxu Ykpainu 3a ocmanui 5-7
POKiB 30inbutyemscs i 3naxooumucs na pigni 458...616 muc. monn 3epua na pix. 3a ocmanni 20 poxie supobnuymeo eisca 6 Yrpaini
3MEHWLYBANOCA, WO NOG SI3AHO 3 MUM, WO 1020 Oilbwicmb  SUPOWYEMbCSA HA 3ePHOQYPadICHi Yini, npu ybomy Kyabmypa mae
BIOHOCHO He8eNuUKy BpOJICAllHICMb ma Nnompebye enuKux 3ampam HA BUPOWYBAHHS, HAGIMb NPU 3ACMOCYBAHHI HANUCYYACHIWUX
azpomexnonoziil. [{ns 3abe3nevenns nomped §imuusHAHOI KpYn IHOI NPOMUCIOB0C WOPIYHO 8UKOpUCMOByembCs Oausbko 60 muc.
m. eieca. Bueni-cenexyionepu ompumanu HO8i 3epHO8I, AKI MAIOMb NIOBUWEHY XAPYO8Y MdA MeXHON02IuHY YiHHicmb. Pozenadarouu
HOGI copmu 8i6ca MOJICHA GUOLIUMU 207103epHi hopmu Avena nuda (2o103epHuil osec).

V' ceimi eonozepnuii osec € yinHolo Kymbmypown, AKa MA€ CMAOIIbHO GUCOKY XAp408Y YIHHICMb, WO 00380JA€E
BUKOPUCTNOBYBAMU 1020 Y PIHUX 2any3AX C8imMogoi npomuciogocmi. 3aznauenuti mun 6isca 6u8edeHo Memooom iHOUBIOYaIbHO2O
8i060py 3 be3kpocosaroi 2ibpudnoi nonyaayii. PizHosuo ybo2o 8igca iHepmic, MOPEHON0TUHO IOPIHAEMbCS 810 NAIGUACTIUX COPMIE
6y0086010 KOOCKA, WO 0OYMOBIIOE OCODIUBOCHI 1020 KINbKICHUX MA AKICHUX NOKA3HUKIG

Ocobnugicmio 20103epHO20 8i6ca € GIOCYMHICHb HCOPCMKUX KEIMKOBUX NIIGOK, MIYHO 36 SI3AHUX 3 NOBEPXHEIO 3ePHIBKU
(20...40 % y naiguacmux ¢opm gisca), wo 3HaAUHO NOKpawye oo enacmusocmi. [Inigku y 20n03epHUX COPMIE M AKi, He WiNbHO I:l
OXONJI0IOMb 3ePHIBKY [ NPAKMUYHO NOBHICTNIO BI0OKPEMIIOIOMbCS 6 npoyeci 30upanHs ma 06 MON04Y6aHHs 3epHA

Kniouogi cnosa: 2onozepnuii ogec, mexnonoziuni eaacmugocmi, UPOOHUYMEO Kpynu, 6i0CYMHICIb KEIMKOGUX 0O0NI0HOK,

TECHNOLOGY AND QUALITY

CLEAN PRODUCTS

copm.
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