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Abstract. The article substantiates the relevance of a comprehensive assessment of a number
of indicators of grain and flour quality, in order to determine the nutritional value of bakery
products made from them. The aim of the study is to determine the impact of the quality of flour
obtained from soft winter wheat grain and to identify differences depending on the variety, to
investigate and establish the peculiarities of flour, their impact on the baking properties of flour.
The analysis of the influence of varietal properties on the chemical composition of winter wheat
grain was carried out according to the following indicators: gluten content, falling number, protein
content, sedimentation number. The wheat variety directly affects the baking properties of flour,
because it has different technological properties. The investigated samples showed quite acceptable
results for further use in production. Thus, we have identified two varieties — Zelenyi Hai and
Lyutenka, which showed the best results in all parameters and indicators. The identified research
results provide an opportunity to understand what baking products will look like, what you need to
pay attention to in order to improve the quality of bakery products and increase productivity.
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Formulation of the problem. One of the most important conditions for
increasing the yield and quality of wheat grain is the creation of stable in productivity
varieties with high adaptability and wide agroecological plasticity. Grain quality is
one of the most difficult selection traits, which is determined by both genotype and
growing conditions. To predict the success of selection, it is important to know the
ratio of genotypic and phenotypic components of each of the traits [5].

When creating varieties, all the selected features are of great importance, but
those that characterize the quality of grain get a special one. According to breeders, a
variety has no right to exist if it is not able to form high-quality grain [4, 5].

Numerous studies have shown that the natural potential of varieties and solving
the problem of its implementation largely depends on the eco-adaptive approach to
the selection of varieties for certain agroclimatic zones, subzones, microzones and
farms with different specializations and resource opportunities. After all, very often
new varieties find themselves in inappropriate conditions, which causes insufficient
realization of their genetic potential.

Among the main factors are the weather conditions of the year, because it takes
more than 80 % of the total share of all factors influencing the formation of
productivity. In recent years, a new climate has formed in Ukraine. This is noticeable
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by many hydrometeorological signs and indicators. Winters are warmer and less
snowy now, springs have become colder, and summers are with sharp fluctuations in
temperature — from cool to heat and vice versa. But the fact that the average annual
air temperature rises and there is a risk of drought, forces to adapt and grow intensive,
highly productive and drought-resistant varieties.

Looking at the data from the State Register of Plant Varieties that are suitable
for distribution in Ukraine, in recent years it can be noted that the grain quality of
more than one hundred varieties of winter wheat are strong, more than fifty are
valuable. As the modern world does not stand still and promotes the development of
new technologies and the emergence of new samples, breeders are working on
varieties that could be attributed to strong wheat [14]. In the past, Ukrainian wheat
had a world fame due primarily to the high content of crude gluten (35-40 %) [9].

Considerable attention is paid to determining the parameters of grain quality
from the very beginning of selection work with wheat. One of the oldest indicators of
grain quality, which is still widely used in determining the grade of grain, is the
natural weight and vitreousness [2, 7]. The leading role in determining the baking
quality of flour belongs to proteins, the content of which in wheat grain depends on
the variety and growing conditions of the crop and averages 9.0-15.0 %. Among
wheat proteins, albumins, globulins, gliadins, glutenins are distinguished depending
on their ability to dissolve in water, salt solutions, alcohol and alkalis. Albumins and
globulins include enzymes, structural proteins, proteins of cell walls and membranes,
cell organelles, etc. [6]. The content of protein and gluten in the grain is closely
related to the nutritional value of bread and baking properties of flour [7].

But there is a decrease in the quality of gluten with increasing its content [11].
There is evidence of both a positive correlation between protein and gluten content
with flour strength [8] and a lack of association [4, 10]. The protein content in the
grain is characterized by a low degree of inheritance compared to other signs of
quality [3]. The strength of the flour is one of the most informative among the quality
indicators [7].

The aim of the article is to determine the impact of the quality of flour obtained
from soft winter wheat grain and identify differences depending on the variety, to
study and to establish the characteristics of flour, their impact on the baking
properties of flour.

Results and discussion. When determining the quality of winter wheat grain in
the laboratory of quality there were obtained results, taking into account varietal
characteristics and properties. Quantitative quality indicators were derived on average
after conducting experiments according to generally accepted methods for clearer
selection of the variety. Samples of winter wheat grain were taken from the 2018—
2019 harvest.

The weight of 1000 grains is one of the main economic indicators. Its
calculation is carried out in order to reliably determine the seeding rate of grain,
because without these calculations it will be impossible to establish seeding rates and
determine germination in the field. Among the studied samples, the highest size is
48.0 g and belongs to the variety Zelenyi Hai. The lowest weight of 1000 grains was
observed in the variety Orzhytsia, which is 8.3 g less and is 39.7 g.
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The vitreousness of the grain is a feature that characterizes the structure of the
endosperm of the grain, its consistency. It is related to the variety, cultivation
conditions and chemical composition. There are vitreous grain, partially vitreous and
floury. For the most part, vitreous grains contain more protein than flour. The
vitreousness is an important indicator of grain quality, because it characterizes certain
technological properties of the grain itself, its purpose. The vitreous flour has the best
baking properties. Among the above studied samples, the highest vitreous index has
the variety Zelenyi Hai. And the variety Orzhytsia, having not too high indicators of
weight of 1000 grains and germination, was distinguished by a high percentage of
vitreousness, which is 96 %. Analyzing the obtained research results (Table 1), we
can say that these varieties are the best for baking bakery products according to the
above indicators. The lowest vitreous index belongs to the Poltavchanka variety and
is only 70 %.

Table 1
Influence of varietal properties on the weight of 1000 grains and vitreous grain
size of winter wheat, 2018-2019

Variety Weight of 1000 grains, gr Vitreousness, %
Orzhytsia 39,7 96
Poltavchanka 40,1 70
Tsarychanka 42,2 78
Zelenyi Hai 48,0 97
Karmelyuk 40,8 80
Ariyivka 42,1 91
Lyutenka 42,1 94
Sagaydak 41,3 81
Dykanka 42,2 85

Author's research

Today, when determining the quality of cereals, the level of gluten is one of the
most important values, as it significantly affects the quality of flour. Gluten is a
fraction of wheat protein that can be washed out of flour, 1.e. it is a chemical substance
of the protein group that is insoluble in water. It determines the volume of bread and
the thickness of the dough. This substance is very important in the manufacture of
bread and pastries. The more gluten in wheat, the higher the quality of grain.

The data in table 2 indicate that the highest content of gluten has a variety of
Lyutenka with a rate of 37 %. Varieties with the lowest indicators are Orzhytsia
(30 %), Dykanka (31 %) and Zelenyi Hai (31 %). Qualitative indicators of bread
products depend on DGD (determination of gluten deformation). A special DGD
device measures the gluten deformation index. There are three groups of DGD: the
first group has indicators of 45—75 units, the second — 80—100 units, the third — 105—
120 units. The best indicators of gluten content are considered to be 45—75 units,
which characterizes the first group. In the studied varieties of wheat the second group
prevails and the indicators range from 88 to 102 units.

The falling number reflects the value of the activity of the substance alpha-
amylase, which characterizes the baking properties of flour and shows that the starch
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grains are not damaged — not mechanically or as a result of premature germination.
The lowest indicators, which are prescribed in State Standart, are two marks: for the
highest and the first grade of flour — not less than 185 , for the second grade — not less
than 160. If the falling number is lower than these marks, the bread from this flour
will have a sour taste and will depart from the crust. However, high rates of falling
number are not a guarantee of tasty and high-quality bread and indicate that the
activity of wheat's own substances is reduced. And this is an important guarantee for
a quality fermentation process. Among the wheat grains presented in the study (Table
2), there were indicators from 206 (which is acceptable) to 452 (which in this case is
an increased figure, so the final quality of bakery products may not be the best).

Table 2
Influence of varietal properties on the chemical composition of
winter wheat grain, 2018-2019
Gluten content : Protein : :
Variety Gluten DGD, 51?111111];15 content, Siiﬁqnlfgaggn
quantity, % units % ’
Orzhytsia 30 90 366 13,6 55
Poltavchanka 36 94 433 16,3 61
Tsarychanka 32 90 428 14,8 60
Zelenyi Hai 31 88 383 14,0 51
Karmelyuk 32 95 379 14,7 50
Ariyivka 32 102 206 14,5 34
Lyutenka 37 98 410 16,9 50
Sagaydak 33 97 406 15,0 55
Dykanka 31 95 452 14,1 57

Author's research

The protein content characterizes not only the nutritional value of grain, but also
its technological properties. In quality grain, this quality indicator should be at the
level of eleven to seventeen percent, because at lower or higher values, the quality of
bakery products made from the flour of this wheat deteriorates sharply. After
conducting research in the quality laboratory, it was noticed that all 9 varieties of
winter wheat meet recognized standards. The lowest indicator of protein content is
13.6 %, which has the variety Orzhytsia, and the highest is 16.9 % in the variety
Lyutenka.

The sedimentation number is a measure to assess the ability to swell and the
quality of the protein complex of the grain. Indicators to focus on are: low — below 16
ml, high — more than 47 ml. Among the samples presented in table 2, most of them
belong to the high — more than 50 ml and more. Only one sample of Ariyivka winter
wheat grain has an average of 34 ml.

As known, bread and wheat flour dough by its nature is a complex system in
which the processes of hydration, swelling, structure formation, peptization of
proteins, which play a crucial role in shaping the structural and mechanical properties
of the dough. Flour proteins are able to bind large amounts of water, mostly
osmotically, and they swell strongly and form an internal gluten frame in the dough.
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The strength of this frame depends on the amount of gluten and its quality, which
determines the elastic properties of the dough, its consistency, as well as gas-holding
capacity, which, along with gas-forming, determines the volume of bread, the
structure of its crumb. In recent years, bakery enterprises in Ukraine receive flour
with low gluten content, which significantly impairs its baking properties [1].

The process of baking bread samples consisted of several stages: preparation
and dosing of raw materials, kneading the dough, its fermentation, forming,
processing, proofing, baking, cooling. During the preparation of raw materials, flour
was selected and sifted, sugar and salt were dissolved and yeast was diluted. The
batch was carried out by steaming according to the standard recipe in compliance
with the established doses of raw materials.

In the sponge method, the dough is prepared in two phases: preparation of the
sponge and preparation of the dough. To make the sponge take about half of the total
amount of flour, about two—thirds of water, the entire amount of yeast. The duration
of fermentation of the sponge is 3...4.5 h at the initial temperature of 28...32 °C. The
readiness of the sponge is determined organoleptically (from pressing on the surface
of the sponge it begins to fall) and by acidity and volume, which increases by 1.5...2
times. To the prepared sponge add the rest of the flour and water, as well as salt, mix
everything thoroughly to a homogeneous consistency. Fermentation lasts from 1 to 2
hours at an initial temperature of 28...32 °C. During the fermentation period, the
dough from high-quality flour is interrupted once or twice. The bread is baked for
20...30 minutes at a temperature of 230 £ 5 °C. To ensure optimal humidity in the
oven put a metal vessel with water. Baked bread 1s stored until the next day in such a
way as to prevent it from drying out or fogging or shrinking [13, 15].

Before baking bread, samples of winter wheat grain were selected and
examined. Having obtained the results, a table with indicators of baking properties
was compiled, from which it is noticeable that all the studied samples have a good
baking potential (Table 3).

Table 3
Organoleptic evaluation of bread baked from flour of the studied samples of
winter wheat

IToBepxHs x110a Indicators of crumb quality g
Variety | Surface |[Shape of| Colour Spon- Elasticity| Colour Taste, _:i 'g
of crust | crust |ofcrust| giness smell E

Orzhytsia 5 4 5 5 5 4 4 4,6
Poltavchanka 5 5 5 5 5 5 5
Tsarychanka 5 4 5 3 4 3 4 4
Zelenyi Hai 4 5 5 3 4 3 5 4,1
Karmelyuk 5 4 5 5 4 3 4 4,3
Ariyivka 2 3 4 3 4 3 4 3,3
Lyutenka 3 4 4 3 5 3 4 3,7
Sagaydak 5 4 5 3 4 3 4 4
Dykanka 5 4 5 5 5 5 5 4,9

Author's research
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The quality of wheat bread is determined by the volume yield, appearance
(shape, surface character and color of the crust), sponginess, elasticity and color of
the crumb, taste, smell, and shape stability of the bread [15]. The quality of the
obtained bread was assessed by organoleptic method, ie with the help of human
senses (sight, hearing, touch, taste). It allows you to determine the appearance, taste,
smell, color, structure, consistency, degree of grinding (Table 3).

The main requirements for bread are [15]:

- the shape of the bread can be domed, oval, semi-oval, flat, concave;

- the surface of the crust can be smooth, uneven, hilly, hard, with cracks,

explosions or without them;

- the color of the crust can be pale, yellow, golden-yellow, golden-brown, light
brown, pale with a gray tinge, gray;

- the sponginess of the crumb can be small, thin-walled, uniform, uneven,
thick-walled, large;

- elasticity of the crumb — it can be elastic, which quickly restores shape from
finger pressure, inelastic, insufficiently restores the shape, inelastic, which
poorly or not at all restores the shape;

- the color of the crumb can be white or white with yellow, gray shades, light or
light with the same shades, dark gray, dark, dirty yellow;

- the taste of bread should be characteristic of wheat, non-sour, unleavened,
unsalted, without signs of bitterness, foreign taste and crunch;

- the smell of bread should be characteristic of wheat, not have musty and other
foreign scents.

After analyzing the baked bread, it was found that all samples have a
satisfactory quality score. The best total score belongs to the winter wheat variety
Poltavchanka (5 points out of 5 possible according to generally accepted standards).
We obtained the following results: the crust was smooth, glossy, domed, golden-
brown. As for the crumb, it is elastic, quickly regains its shape, is white in color, has
a fine, thin-walled, uniform sponginess and has a pleasant, wheat-specific smell.

The bread baked from winter wheat flour of the Ariyivka variety has a cracked
crust surface (2 points), a semi-oval shape (3 points), and a light brown color (4
points). The crumb is inelastic, restores shape well (4 points), has a moderately large,
uniform sparseness (3 points), is light in color with a gray tinge (3 points), has a
specific smell of wheat bread (4 points).

Conclusions. Studies have shown a relationship between the quality of winter
wheat grain and its varietal characteristics. The wheat variety directly affects the
baking properties of flour, because it has different technological properties. The
investigated samples showed quite acceptable results for further use in production.

The bread made from winter wheat flour of the Poltavchanka variety has the
best characteristics among the studied samples. The lowest assessment of baking
properties belongs to bread made of winter wheat flour of the Ariyivka variety. To
improve the taste and physical characteristics of bread, you can resort to the method
of mixing flour with better performance.
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Anomauia. Y cmammi 00IpyHmMosaHo axkmyanvbHicmv 30i1UCHEHHS BCEOIYHOI OYIHKU HU3KU
NOKA3HUKIE AKOCMI 3epHA | OOPOWHA, 3 MEMOI0 BUSHAUEHHS XaPU080i YIHHOCMI 8UCOMOBIEHUX 3 HUX
xnibonpoodykmis. Memow 00CniOdceHHs € BUBHAUUMU BNAUE AKOCMI OOPOUIHA, OMPUMAHO2O 3
3epHa nueHuyi M’aKoi o3umoi ma euseumu GiOMIHHOCMI 3ANEHCHO B8I0 COpmy, O00CHiOumu ma
8CMAHOBUMU OCOOIUBOCMI OOPOWIHA, IX BNIUE HA XNIOONEKAPCuLKi eracmugocmi 6opowHa. Ananiz
BNIUBY COPMOBUX BACMUBOCMEN HA XIMIYHUU CKAAO 3€pHA NUleHUyi O03Uumoi nposoouscs 3a
NOKA3HUKAMU: 6MICM  KIEUKOBUHU, YUCAO NAOIHHA, 6emicm OilKa, YUcio ceoumeHmayii.
besnocepeonvo copm nuwenuyi eniusae Ha xaibonekapcobKi eracmueocmi 6opowHa, 60 mae pizui
mexHoN02IuHl enacmusocmi. J{ocniodiceni 3pasku noKazaiu 00CUms NPUUHAMHI pe3yibmamu OJis
nOO0AIbLULO20 3ACMOCYBAHHA HA 8upobHuymei. Omoice, Hamu 6udiieHo 08a copmu — 3enenutl 2ai i
Jlromenvka, axi nokazanu Haukpawyi pe3y1bmamu 3a 6Cima napamempamu i NOKasHuxamu. Buseneni
pe3ynvmamu 00CIOHCEHHS 0ar0mb MONCIUBICIb 3PO3YMIMU, AKUMU 0YOYMb NPOOYKMU UNIKAHHS,
HA Wo nompioHo 36epHymu y8azy 05 00CACHEHHs NOKPAWEHHs AKOCMI X1i000V104UHUX 8upodie ma
30LILWUMU NPOOYKIMUBHICTD.

Knrwwuosi cnoea: nwenuys osuma, AKicmv 3epHa, XAIOONEKAPCbKi 1acmueocmi, AKiCmb
bopouwina.
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