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REGULATION OF BAKING PROPERTIES OF WHEAT
FLOUR BY USING OF POTATO PRODUCTS

Abstract

The most common in Ukraine today is the use of a synthetic group of technological additives used in flour mills,
bakeries, confectioneries, etc. However, more promising and natural is the group of herbal supplements. The article
analyzes the influence of different potato products in the amount of 4-10 % and extrudates of different cereals on the
quality of flour products. The change of properties of trial baking in comparison with the control sample is investigated.

The materials of the article show the quality indicators of wheat flour TM "Bogumila" in comparison with the
requirements of GSTU 46.004-99. The composition of model mixtures of wheat flour: potatoes in the ratios 96...90:
4...10, as well as mashed potatoes and mash 5-10% was developed. Physicochemical parameters of laboratory baking
of bread were determined for the obtained samples.

Extrusion of model mixtures of grain with raw potatoes at a temperature of + 100-120 °C and a vapor pressure
of 0.2 MPa. Extruded mixtures of wheat and potatoes were added to wheat flour TM "Bogumila" in the amount of 5; 7.5
and 10 % by weight of flour before kneading the dough and performed a test baking of bread. Organoleptic and
physicochemical parameters were evaluated for the obtained bread samples. Changes in the baking properties of flour
with the addition of similar crushed extrudates in different proportions have been studied. It was found that the starch
content in extruded samples increases with increasing humidity and reaches a minimum value with a minimum content
of potatoes and grains of 1.6 and 0.6 mm.

It was found that the addition of 7.5 % raw potato pulp and raw 5 % mashed potato in patent baking wheat flour
is optimal due to the best quality indicators of products without significant deterioration of traditional organoleptic
properties and somewhat delayed staling. Extruded wheat flour obtained from a mixture of wheat and potato, is rec-
ommended as an additive to baking flour in an amount of not more than 7.5 %.

Keywords: baking properties, wheat flour, potato, mashed potato, potato juice, potato pulp, extrudate.

Introduction. Formulation of the problem Analysis of recent research and publications

To improve the quality of bread, bakery and A great contribution to the development of theo-
flour confectionery products, regulation of technological retical and practical bases for the use of plant additives in
processes use a variety of food additives, which by origin the production of bakery and flour products, including

are conventionally divided into 3 groups: plant — fruit, potato products, was made by domestic scientists: L.Ya.
herbal, algae and vegetable powders, flour of other cere- Auerman, G.O. Magomedov, B.A. Baranov, R.Z.
als and legumes, ordinary and modified starch, extruded Grigorieva, L. I. Kazanska, V.I. Drobot, V.M. Kovbasa
flour, fiber, dry wheat gluten, bran, malt, etc.; animal — and others.

milk powder and skim milk, whey powder, etc.; synthetic Potato is high-energy nutritious product. Exist-
— microbiological (enzyme preparations) or chemical ing technologies of its cultivation from 1 hectare of land
synthesis (oxidants, synthetic preparations of vitamins, allow to receive in 2.5-3 times more exchange energy,
amino acids, etc.) [1-8]. than at grain crops, productivity reaches 170 tones / hec-

The most common today in Ukraine is the use of tare [12]. Potato is used as food, fodder crops, raw mate-
the latest group of technological additives used in flour rials for starch, alcohol, chemical, textile, confectionery
mills, bakeries, confectioneries, etc. However, more and other industries [13]. Potato protein (tuberin) has a
promising and natural, from our point of view, is the first high biological value, little inferior to egg white and
group of additives. Their use allows not only to change meat. In comparison with chicken egg white, the biologi-

the properties of baking flour, improve the taste of bread, cal value of tuberin reaches 85%, ideal protein — 70%.
increase the porosity of bread, slow down staling, but Potato also contains vitamins A (p-carotene), B1, B2, B6,
also to enrich it with certain biologically active substanc- C, PP, silicic acid, minerals such as potassium, sodium,
es, give it a dietary, therapeutic and prophylactic effect, calcium, magnesium, as well as iron, zinc, copper, man-
certain functional properties [1, 6, 9-11]. ganese, cobalt [14].
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The greatest contribution to the development of
theoretical and practical bases of application of potato
products in the production of bakery and flour products
was made by L.Ya. Auerman. He substantiated the rec-
ommendations on the organization of the technological
scheme of potato processing directly at bakeries, the use
of boiled or raw potato in the production of bread from
both rye and wheat flour. It was recommended to replace
one part of flour with 3-4 parts of prepared potato [15].

Currently, potato products are added in the
amount of 3-15% by weight of flour in various forms —
mashed potato, flakes, starch, flour, etc. to supplement
the insufficient amount of starch in the flour. This im-
proves the quality of the crumb, especially in the case of
excessively strong or short-grained gluten [16].

It is known from the literature that the introduc-
tion of up to 10% of potato products in the flour does not
adversely affect the quality of bakery products, while in
the case of 25% deterioration of their physico-chemical
and organoleptic characteristics [17].

The results of other studies [18] show that the
addition of 20% mashed potato in bakery products ob-
tained the best quality indicators. This dosage maintains
a pleasant appearance, improves the taste of the product,
the structure of porosity, shape stability, increases the
specific volume. The addition of mashed potato acceler-
ates the ripening of the dough, significantly affects the
nutritional value, increases the content of dietary fiber,
vitamin PP, adds B-carotene, absent in flour, reduces the
energy value of products.

It has been scientifically proven that fresh potato
juice has a high nutritional value: it contains at least 12
free amino acids, in particular, valine, leucine, methio-
nine, lysine, arginine, tyrosine. It is noted that fresh pota-
to juice also contains B vitamins, ascorbic acid, carotene,
pantothenic acid. The value of the minerals of potato
juice: a large amount of phosphorus, calcium and magne-
sium compounds [19]. In [20], the authors note that the
use of potato juice, which contains active lipoxygenase,
is one of the effective ways to improve the quality of
bakery products: increases the volume of bread, improves
the structural and mechanical properties of the crumb.

Known ready-made flour mixtures for function-
al varieties of bakery products that contain potato flakes
[21]. Increasingly, these flakes are used as an alternative
to chemical leavening agents and preserving ways used
in baking. NUFT conducted studies using potato flakes in
the amount of 5-15% by weight of flour to extend the

shelf life of bakery products. It was found that the intro-
duction of more potato flakes significantly delays staling,
but slightly worsens their physical and chemical quality.
[22]. Increasing the dosage of potato flakes gives the
bread a sweet taste, it increases the content of sugar and
dextrins, freshness lasts longer, but the optimal dose of
potato flakes is not more than 5% by weight of flour
[23].

Dry potato fiber is a promising source of dietary
fiber in the production of bread, it is hypoallergenic, fine-
ly dispersed; has advantages over dietary fiber in wheat
bran, fruits and vegetables because it does not contain
phytin, which prevents the absorption of calcium. This
allows it to enrich bakery products [24,25]. Given the
dispersion of potato fiber, bread with its content can be
recommended for people with diseases of the gastrointes-
tinal tract. Potato fiber should be added to the recipe of
bread from wheat flour in an amount not exceeding 5%
by weight of flour [26].

The aim of the work is to study the influence of
processed and unprocessed potato products on the quality
of wheat flour bread. Objectives of the study:

- to determine the quality indicators of
patent wheat baking flour;

- to enter into the composition various
potato products into the flour and to investigate the
change in the properties of test baking in comparison
with the control sample;

- to extrude model mixes with raw pota-
to and to investigate the change of baking properties of
flour with the addition of similar ground extrudates in
different proportions.

Research materials and methods

The subject of research — patent baking wheat
flour TM "Bogumyla", raw mashed potato and juice,
mashed potato, wheat, extrudates. All studies were per-
formed according to standardized methods (Table 1) in
the laboratory at the Department of Grain Processing
Technology and at the Department of Feed and Biofuel
Technology at ONAFT.

At the first stage of research, the quality indica-
tors of patent wheat baking flour TM "Bogumyla" were
determined (Table 1) and their full compliance with the
requirements of GSTU 46.004-99 was established.

In the studied potato tubers the dry matter con-
tent was determined according to [27] and the initial
moisture of 75+1% was calculated.

Table 1 — Methods for determining the quality of grain, flour and laboratory baking of bread

CLEAN PRODUCTS: TECHNOLOGY AND QUALITY

Quality indicators

Method of determination

DSTU GOST 29144:2009 (ISO 711-85). Grain and grain products. Determina-
tion of moisture

GOST 13586.1-68. Grain. Methods for determining the amount and quality of
gluten in wheat

Moisture

Quantity and quality of gluten

Evers method

GOST 27493-87. Flour and bran. Method for determination of acidity by beat-
en-up flour and water

GOST 10847-74. Grain. Methods for determining the ash content
GOST 26361-84. Flour. Whiteness determination method

GOST 27560-87. Flour. Size determination method

GOST 27669-88. Baking wheat flour. Method of trial laboratory baking

Starch

Acidity by beaten-up flour and water

The content of crude ash
Whiteness of flour
Flour size (particle size distribution)

Laboratory baking of bread

1 3 http://grain-feed.onaft.edu.ua
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Table 2 — Quality indicators of patent wheat flour (n=3, p=0.95)

Ne Quality indicators

Flour TM "Bogumyla"

Requirements of GSTU 46.004-99

gluten, %

1 Color White with a yellow tinge White or white with a yellow tinge
) 0d Inherent in wheat flour, odorless, Inherent in wheat flour, odorless,
or not musty, not moldy not musty, not moldy
3 Taste Inherent in wheat flour, without Inherent in wheat flour, without
foreign flavors, not sour, not bitter foreign flavors, not sour, not bitter

4 Moisture, % 14.2 Not more 15.0
Whiteness, un. 58 54 and more

6 The amount of crude 270 No less 24.0

Ne 43, %

7 Gluten quality group 2 Not lower than the 2nd group
Size 3.9 5
9 Overtails on the sieve ) Not limited

To enter the potato into the dough, its tubers were
cleaned of soil contaminants, washed, peeled, ground to a
pulp and included in the dough in the following combina-
tions:

- potato juice instead of water, which is usually
used for mixing;

- mashed potato left after squeezing the juice
(pulp), in the amount of 5.0; 7.5 and 10.0% by weight of
flour;

- raw mashed potato in the amount of 5.0; 7.5 and
10.0% by weight of flour.

The quality indicators of wheat that was subjected
to extrusion are as follows: moisture 11.3-11.5%, bulk
density 780-790 g/l. To achieve the weighted average
grain size: 1.6 mm; 0.8 mm and 0.6 mm — it was ground
on a Nagema roller machine. Tubers of the same potato
were prepared for extrusion similarly to the previous
series of experiments. The moisture of the samples varied
due to the different content of raw potato in the range of
4-10% of the total weight of the mixture, which provided
its initial moisture of 14.2-18.3%. The mixture was
mixed thoroughly, then kept under sealed conditions for
60-90 min to evenly redistribute moisture throughout the
volume and extruded at a temperature of +100-120 °C
and a vapor pressure of 0.2 MPa.

Table 3 — The composition of the model mixtures, %

Extrusion of the samples was carried out on a
production single-screw press extruder brand EZ-150
(manufacturer Cherkasyelevatormash).

Results of the research and their discussion

A control sample of bread was baked without
the addition of potato products. Trial baking of bread was
carried out according to GOST 27669-88. Evaluation of
bread quality was performed the day after baking accord-
ing to the main physical and chemical parameters
(Table 4).

It is believed that potato juice is valuable in terms
of baking, as it contains active lipoxygenase. This en-
zyme has an important role associated with improving
the baking properties of flour. The oxidation products of
fatty acids formed under the influence of the enzyme can
cause oxidation of a number of other components of flour
(pigments, SH-groups of gluten proteins, enzymes, etc.).
At the same time there is a clarification of flour,
strengthening of gluten, decrease in activity of proteolyt-
ic enzymes [19].

The addition of potato juice in the selected amount
led to a darkening of the color of the crumb. Perhaps this
is due to the presence among the nitrogenous substances
of the potato juice of the amino acid tyrosine, which oxi-
dizes to form dark melanins, which give a gray tint to the

© “3epHoBi IpoxykTH 1 KOMOiKOpME™”, 2021

Sample mixture Ne bread crumbs. The crust of bread has numerous tears, the
Components 1 5 3 n porosity is underdeveloped, the crumb is inelastic, poorly
baked. There is a significant decrease in the quality of
Wheat 96 94 92 90 bread not only in organoleptic but also physicochemical
Potato 4 6 8 10 parameters when baking using potato juice in the selected
amount: reduction of specific volume by 50%, porosity —
Total 100 100 100 100 by 45%, and moisture increases by 43% compared with a
Table 4 — Physico-chemical parameters of the laboratory baking of bread
Sample with the addition of potato
Indicators Control . mashed pulp
juice
5 7,5 10 5 7,5 10
Specific volume, cm®/g 2.7 1.34 2.4 2.9 23 24 2.6 24
Moisture, % 40.7 50.0 41.0 || 41.8 43 40.8 || 41.6 42.0
Porosity, % 79 45 79 78 50 75 70 70
Acidity, degree 1.2 1.4 1.2 1.3 1.4 1.3 1.5 1.6
14
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control sample.

Thus, for this sample of flour (with sufficiently
strong gluten), the addition of potato juice led to a de-
crease in its baking quality.

However, the addition of 5% raw mashed potato on
the contrary has a positive effect on the quality of labora-
tory baking. In terms of porosity and acidity, the test
samples are not inferior to the control sample, and the
specific volume and moisture are even higher than the
control. However, with an increase in the content of
mashed potato to 10%, the porosity of the product de-
creases sharply by 37%, the specific volume — by 17%,
and moisture increases to 43%, which is associated with
a decrease in the mass content of gluten, lower viscosity
of the dough. According to organoleptic evaluation, this
sample differs little from the sample with the addition of
potato juice.

The addition of raw potato pulp has a less negative
effect on the quality of laboratory baking, compared to
the control and samples for the addition of raw mashed
potato and potato juice. In terms of porosity and acidity,
the test samples are slightly inferior to the control sample
by an average of 11%, the moisture level is close to the
control. However, as the content of mashed potato in-
creases to 10%, the porosity of the product remains con-
stant and the moisture increases to 42%, the specific vol-
ume of the product corresponds to the sample with 5%
pulp. The 7.5% pulp sample has similar quality indica-
tors to the control sample: close specific volume and
slightly higher moisture and acidity.

The obtained results show that the sample with
the addition of 7.5% potato pulp and 5% mashed potato
has the best quality indicators and a slightly delayed stal-
ing period. The only organoleptic disadvantage of the
prototypes is a slightly darker shade of bread. This is
consistent with other scientific studies: in [17] it is noted
that due to the dark color of the pulp of bakery products
are often used not raw potato, and potato products:
starch, protein concentrate, puree, grits, flakes, etc. That
is, the addition of potato products should be carried out
after their heat treatment, such as extrusion.

Extrusion is a technological process of forming
product harnesses everywhere forming a hole of the ma-
trix in order to obtain products of a given shape and im-
proved physical and mechanical properties. Its essence is
to convert the mechanical energy that occurs when mov-
ing wet material through the press, into heat by overcom-
ing internal friction and plastic deformation, and thus
increase the pressure in the machine; and in "decompres-
sion shock", which occurs at the outlet of the raw materi-
al from the extruder at a sharp drop in pressure and tem-
perature due to evaporation of moisture [28,29]. A signif-
icant contribution to the development of extrusion tech-
nology is made by prominent scientists: Kovbasa V.M.,
Drobot V.I., Pivovarov P.P., Egorov B.V., Vinnikova
L.G., etc., who substantiate the technology of production
and use of extruded product (EP) in food concentrate,
confectionery, meat processing, confectionery, feed in-
dustries [28-36].

In recent years, research has emerged on the use of
EP, including cereals, in baking. The use of EP (extru-
dates of rice, corn, rye, barley, oats) is considered one of
the promising areas of functional enrichment of bakery
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products [37] and at the same time - one of the ways to
change the baking properties of flour [38,39].

Thus, according to prof. Kovbasa V.M. extruded
wheat flour of the highest grade improves the organolep-
tic properties (color, aroma, porosity of the crumb), as
well as intensification of the fermentation process, main-
ly due to increased gas-forming ability, has high solubili-
ty and water absorption, increased dextrin content com-
pared to conventional. Its introduction in the amount of
10% in the recipe of wheat bread from second grade flour
promotes the formation of dough close in consistency to
the traditional, improves the organoleptic characteristics
of the finished product), prolongs the shelf life of bread
[40].

According to [41, 42], the use of extruded corn
flour obtained by hot extrusion in a mixture with patent
wheat flour for the manufacture of biscuits increases the
elasticity of gluten in a dosage of up to 15% with its con-
stant quality.

Adding the extrudate to the formulation of bakery
products increases the water absorption capacity of the
dough; the proportion of increase in bound water depends
on the amount of extruded material added, not on the
type of source cereals. From a rheological point of view,
the most suitable improver is extruded corn middlings.
Rye extrudate, which was added to wheat-rye dough,
improved the organoleptic properties of the finished
products, as well as slowed down the staling process.
Wheat middlings extrudate did not significantly affect
the quality of the product. Extruded patent wheat flour
provided improved organoleptic properties (color, odor,
porosity of the crumb), as well as intensified the fermen-
tation process, mainly by increasing the gas-forming abil-
ity. In the case of using flour with deteriorating baking
properties, there was an improvement in the shape-
retaining ability of bread [30, 36, 38, 40].

The possibility of production of bakery products
with the addition of extrudates from whole grain barley
in the amount of up to 25% of flour according to the rec-
ipe was studied [43]. According to other studies, the ra-
tional amount of barley extrudate is 5-15% by weight of
patent wheat flour, which contributes to the intensifica-
tion of alcohol fermentation and increase the nutritional
value of bread: it has an attractive appearance, pleasant
taste and odor. Porosity structure: medium, uniform, de-
veloped; bread crumb is well baked, not moist, not
sticky, with barely noticeable inclusions of barley extru-
date particles. The color of the crumb of the finished
bread is light and light with a grayish-yellow tinge [44].

The addition of crushed extruded wheat bran to
wheat flour in the production of bread also leads to an
increase in the autolytic activity and gas-forming ability
of the flour mixture, as well as to an increase in the quali-
ty of gluten. The recommended optimal amount of addi-
tive introduced into the formulation of products is 5-15%
by weight of flour [45, 46].

The authors [47, 48] consider dry mashed potato as
a raw material for extrusion products. However, recent
scientific studies have shown the possibility of using
energy-efficient technologies, avoiding the drying pro-
cess, to include in the extruded grain product (EGP) raw
materials with high moisture (fruits, vegetables), includ-
ing potato [48]. Theoretically, it is possible to use extru-

http://grain-feed.onaft.edu.ua
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Table 5 — Properties of samples of model mixtures

studies. As can be seen from Table 5,

The Indicators of extrudate quality the starch content in the extruded

% weighted > ) - . samples increases with increasing

% average E _ § % i § “ % %n i QE, §ME g = 9 m91§ture level in it anq .reaches a

2 particle RZISS §ef|oesgss| 5ES £g8 minimum value with a minimum con-

= size, mm § ZINS = 2 _qg 7 § R tent of potato and grain particle size

of 1,6 and 0,6 mm.

1 95 39.0 57 0.14 24 As can be seen from Table 5,

the expansion index acquires the

2 9.6 39.6 51 0.20 2.3 greatest value at a mass fraction of

1,0 113 40.0 40 0.20 29 potato of 4-6%, regardless of the size

i i i _ of the grinding of grain raw materials.

4 12.6 411 34 0.25 2.0 It reaches the maximum value of 2.2-

2.4 at a content of 4% of potato and

1 10.3 60.3 29 0.18 1.6 the size of grinding of grain raw ma-

terials 1,6 and 0,6 mm, i.e. the domi-

2 0.8 11.2 61.5 26 0.17 14 nant influence on the expansion index

3 11.6 64.3 23 0.26 1.25 has moisture (i.e. potato content). As

the mass fraction of moisture in the

4 12.9 68.5 20 0.24 115 raw material increases, the mass be-

1 103 39.0 55 0.18 22 comes less porous, because the opti-

mal conditions for efficient evapora-

2 06 10.8 47.6 36 0.17 1.9 tion of moisture at the outlet of the

3 ’ 11.0 65.4 21 021 13 extruder are not created: the pressure
and temperature drop.

4 11.2 70.7 10 0.20 1 Another indicator of the quality

of the extrudate that correlates with

Table 6 — Physico-chemical parameters of the laboratory baking of bread the index of expansion is the bulk

Sample with EP content in amount, % density. It varied .in direct prop ortipn

Indicators Control . to the mass fraction of raw material

5 7,5 10 moisture (Table 5). This dependence

Specific volume, cm’/g 27 28 29 ) is explained by the influence of mois-

. ture on the rheological properties of

Moisture, % 40.7 40.4 40.4 40 the mass and the nature of stress re-

Porosity, % 79 76 76 50 laxation, which lead to the formation

- of extrudates with a small number of

Acidity, deg 1.2 1.6 1.6 1.7 air pores [47]. As the moisture in the

sion of a mixture of cereals with shredded raw potato,
rather than dry mashed potato, for efficient heat treat-
ment of the latter and at the same time directed change in
the structure of grain biopolymers to obtain further
"swellable" flour. It is proposed to extrude shredded po-
tato in combination with other dry components (adsor-
bents) in a ratio that provides its weighted average mois-
ture at the level of optimal for this process [50, 51].

At the next stage of research on model samples of
mixtures (Table 4) studied the effect of the size of the
grinding of wheat and the initial moisture of the raw ma-
terial on the efficiency of the extrusion process. In the
obtained samples of extrudates quality indicators were
determined (table 6): moisture, expansion index, bulk
density, starch content and content of destroyed starch
[52]. The expansion index was defined as the ratio of the
diameter of the cross section of the extrudate to the hole
diameter of the die of the extruder.

Starch as the main component of potato and mix-
tures, in the process of extrusion plays the role of struc-
turant, which is manifested in its swelling and the for-
mation of macroporous structure. With increasing mois-
ture level, which corresponds to fluctuations from 4 to
10% of the potato content, changes in chemical composi-
tion are observed. This is confirmed by experimental

16

raw material decreases, the bulk den-
sity decreases as the porosity of the extrudate increases.
The minimum value of the bulk density is reached by a
sample with a content of 4% of potato and a grinding size
of 1.6 mm of grain, which corresponds to the maximum
value of the expansion index.

The degree of destruction of starch also correlates
with previous indicators and has a linear relationship:
decreases with increasing moisture of raw materials (Ta-
ble 5); the maximum value has a sample Ne 1 with a
grinding particle size of 1.6 mm. Its total amount in-
creases due to the cleavage of amylose and amylopectin
molecules as a result of pressure, temperature and mois-
ture.

The extruded mixture of wheat with potato (EP)
sample Ne 1 (with a minimum content of potato with sat-
isfactory quality of the extrudate) was ground on a labor-
atory process mill to a powder state (full pass of the sieve
Ne 43) and added to the patent wheat flour TM
"Bogumyla" (Table 1) in the amount of 5; 7.5 and 10%
by weight of flour before kneading the dough. A control
sample of bread was baked without the addition of pow-
der. Trial baking of bread was carried out according to
GOST 27669-88, the next day after baking — assessment
by organoleptic and physicochemical parameters
(Table 6).
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When adding 5% of crushed extruded flour to the
weight of high-grade wheat flour, the specific volume
and porosity of bread is slightly greater than the control
(4%), moisture — within the limits set by DSTU
7517:2014 [53], the acidity increased by 0.4 degrees. The
use of this amount of crushed extrudate does not signifi-
cantly change the structure of porosity and nutritional
value of bread.

When adding 7.5% of crushed extruded flour to the
mass of patent wheat flour, the specific volume of bread
increases by 7%, porosity decreases by 3.7%, acidity is
0.4 degrees above the control level, moisture — within the
limits set by the standard [53]. The bread has a satisfacto-
ry appearance, pleasant taste and odor.

When using 10% crushed extruded flour to patent
wheat flour, the specific volume of bread decreases
sharply by 19% and porosity — by 37%, acidity 0.5 de-
grees above the control level, but within the limits set by

-

by the standard. Bread has an unattractive appearance,
the color of the crumb — grayish, the crust has numerous
bursts.

Conclusion

As a result of this work, the influence of pro-
cessed and unprocessed potato products on the quality of
wheat flour bread was studied.

It has been found that the addition of 7.5% raw
potato pulp and raw 5% mashed potato to patent baking
wheat flour is optimal due to the best product quality
indicators without significant deterioration of traditional
organoleptic properties and somewhat delayed staling
time. Extruded wheat flour obtained from a mixture of
wheat and potato is recommended to be used as an addi-
tive to baking wheat flour in the amount of up to 7.5%,
as exceeding its amount leads to a deterioration in the
quality of bakery products.

the standard [53], moisture — within the limits established
REFERENCES

1. Versinina OL, Kornen NN, Il'inova SA. Primenenie pisevyh dobavok v tehnologii hlebopecenia. Izvestia vyssih
ucebnyh zavedenij. PiSevad tehnologia. 2000;5-6:27-30.

2. Bystrova Al, Tokareva GA, Bystrova KL. Novye ulucsiteli, tehnologii i hlebobulocnye izdelia. Hleboprodukty.
1998,8:24-26.

3. Kiyah VA, Lavitskiy VP, Shalevskaya VN. PovySenie kacestva hlebobulocnyh izdelij putem ispol'zovanid dopolnitel'nyh
syr'evwh komponentov. Nauc.tr. DonNUET imeni Mihaila Tugan-Baranovskogo, 2017. S. 78.

4. Levasov RR, Mihajlova ES, Danilova AV, Mingaleeva ZS. Tehnologia bulo¢nogo i mucnogo konditers'kogo izdelij s
ulucsennimi potrebitel'skimi svojstvami. Nauka molodyh - budusee Rossii. 2016. S. 368-370.

5. €véuk AV. Zastosuvannd netradicijnoi sirovini v tehnologii hliba. Visnik ZNAEU. 2017;1(58):211-221.

6. Nilova LP, Dubrovskad NO. Optimizacid kacestva hlebobulocnyh izdelij, polucennyh s ispol’zovaniem
netradicionnogo syr'a. Vestnik Uzno-Ural'skogo gosudarstvennogo universiteta. Serid: Ekonomika i menedsment.
2007;27(99):70-75.

7. Matveeva I, Nesterenko V. Modificirovannye krahmaly dla formirovania kacestva hlebobulocnyh i makaronnyh izdelij.
Hleboprodukty. 2011;4:65-67.

8. Kasabova ER, Samohvalova OV. Vlianid dobavok, soderzasih pisevye volokna, na hlebopekarnye svojstva psenicnoj
muki. Naucnye vedomosti Belgorodskogo gosudarstvennogo universiteta. Serid: Estestvennye nauki. 2013;(167):111—
116.

9. Pajmulina AV, Androsova NV, Naumenko NV. Perspektivy ispol’zovania obogasausih dobavok v tehnologii
hlebobulocnyh izdelij. Vestnik Uzno-Ural'skogo gosudarstvennogo universiteta. Serid: PiSevye i biotehnologii.
2016,4(4):95-104.

10. Smatkova NN. Primenenie ékstrudata smesi zerna pSenicy i semdn rastoropsi v tehnologii rZano-pSenicnogo
zavarnogo hleba. Innovacionnad tehnika i tehnologida. 2016,2:53—-60.

11.  Lihaceva EI Azin DL. Ob ispol'zovanii ovosnyh poroskov v kacestve piSevyh dobavok. Mezdunar. simp. «Ekol.
celoveka: pis tehnol i produkty na poroge 21 v.», Pdtigorsk, 1997. Pdtigorsk; 1997:150-151.

12.  Goncarov MD, Kozusko NS. Selekcid kartopli na produktivnist' i dkist'. Visnik Sums'kogo derzavnogo agrarnogo
universitetu: agronomid i biologid. 2001;5:36-37.

13. Uldni¢ Ol Vorobjova NV. Urozajnist’ sortiv kartopli rann'ostigloi’ v pravobereznomu Lisostepu Ukraini. Naukovij
visnik Nacional'nogo universitetu bioresursiv i prirodokoristuvannd Ukraini. Ser.: Agronomia. 2013,;183(1):214-219.

14. Musina ON, Setinin MT, Sahrynin MN. Sovremennye tendencii ispol'zovanid dobavok v proizvodstve piSevyh
produktov. Barnaul: Izd-vo AItGTU, 2010.

15.  Auérman LA. Tehnologid hlebopekarnogo proizvodstva. Moska: Pisevad promyslennost’, 1984.

16. Bilik OA, Halikova EF, Fain AV. Kartoplani produkti u hlibopecenni. Hlibopekars'ka i konditers'ka promislovist'
Ukraini. 2014;6:7-9.

17.  Serdiik LV. Vlianie vwoda dobavok produktov pererabotki kartofeld na kacestvo muki i hleba. «Izv. vuzov. Pis. tehnol. »
Krasnodar, 1985.

18. Tipsina NN, Seleznéva GK. Kartofel'noe pire kak ulucsitel' kacestva bulocnyh izdelij. Vestnik Krasnodrskogo
gosudarstvennogo agrarnogo universiteta. 2015,12:81-86.

19. Koneva SI. Kletocnyj sok kartofela kak ulucsitel' kacestva hleba. Materialy dokladov MezZdunarodnoj konferencii
«Hlebopekarnoe proizvodstvo—2014» Mezdunarodnad promyslennad akademia 1-3 dekabrd 2014 g. Moskva,
2014,;1:28-31.

20. Stuter. Potato granules as ingredients in the bakery and snacks food industry. Food ingredients Eur. Conf. Proc.,
Paris, 8-10 Oct., 1991. Maarssen, 1991:261-265.

21. Lihaceva EI, Azin DL. Ob ispol'zovanii ovosnyh poroskov v kacestve pisevyh dobavok. 5 Mezdunar. simp. «Ekol.
Celoveka: pis tehnol i produkty na poroge 21 v.», Pdtigorsk, 1997. Patigorsk, 1997:150-151.

CLEAN PRODUCTS: TECHNOLOGY AND QUALITY

1 7 http://grain-feed.onaft.edu.ua



%&\/ 3epHoBi npoayktH i kom6Gikopmu, Vol.21 |. 3 (83) / 2021

22. Drobot V, Bilik O, Savcuk N, Bahtir'ov S. Kartopldni plastivci u hlibobulocnih virobah. Hlibopekars'ka i konditers'ka
promislovist' Ukraini. 2009,;07-08(56-57):43-44.

23. Fedorova RA, Ponomarenko VM. Primenenie funkcional'nyh dobavok i netradicionnyh vidov syr'a v hlebopekarnoj
promyslennosti. Naucnyj zurnal NIU ITMO. Seria «Processy i apparaty pisevyh proizvodstvy. 2011;1:209-217.

24.  Potato-based dietary fibre. Functional foods & nutraceuticals. 2005 Nov:55.

25.  Pastuszewska B, Antushevich H, Tusnio A, Taciak M. Potato dietary fibre: preliminary characterization of the
properties and nutritional effects: a review. Polish journal of food and nutrition sciences. 2009,59(3):205-210.

26. Drobot VI, Grisenko AN. Ispol’zovanie kartofel'noj kletcatki v tehnologii hlebobulocnyh izdelij. Hranitelna nauka,
tehnika i tehnologii 2013:Naucni trudove. Plovdiv. 2013;LX:105-108.

27.  Metodika provedennd kvalifikacijnoi ekspertizi sortiv roslin na pridatnist’ do poSirennd v Ukraini: Metodi viznacennd
pokaznikiv dkosti produkcii roslinnictva. Ministerstvo agrarnoi politiki ta prodovol'stva Ukraini. Kiiv, 2016.

28. Bogatyrev AH, Ur'ev VP, redakt. Termoplasticeskad ékstruzid: naucnye osnovy tehnologii, oborudovanie.
Moskva:«Stupen'y, 1994.

29. Kas'anov GI, Burcev AV, Grickih VA. Tehnologida proizvodstva suhih zavtrakov. Ucebno-prakticeskoe posobie. Serid
“Tehnologia pisevyh proizvodstv”. Rostov n/D: “Izdatel'skij centr MarT”, 2002.

30. Kovbasa VM, Hivri¢ Bl, Dorohovi¢ AM. Zastosuvannd ekstruzii u virobnictvi novih harcovih produktiv. 1995.

31.  Amnénkova NB, Rudavs'ka GB. Klasifikacia produktiv ekstruzijnoi tehnologii ta mozlivosti rozsirennd ih asortimentu.
Nauk. praci «Progresivna tehnika ta tehnologii harcovih virobnictv, restorannogo gospodarstva i torgiviiy Harkiv:
HDUHT, 2006:264-271.

32, Saburova GV. Ekstrudirovannyj dcémen’ kak komponent funkcional'nyh pisevyh produktov. PiSevad promyslennost’,
2012;10:44—45.

33. Saburova GV, Voronina PK, Smatkova NN. Ekstrudirovannyj oves kak syr'e dld obogaSenid hleba. V sb-ke: PiSevad
promyslennost’ i agropromyslennyj kompleks: dostizenid, problemy, perspektivy: sbornik statej 8 Mezdunarodnoj
naucno-prakticeskoj konferencii. Pod red. V.A. Avrorova. Penza, 2014:97-101.

34. Kurockin AA. i dr. Regulirovanie struktury ekstrudatov krahmalsoderzasego zernovogo syr'd. Izvestia Samarskoj
gosudarstvennoj sel'skohozdjstvennoj akademii. 2013,4:94-99.

35. Saburova GV, Kurockin AA, Voronina PK. Povysenie tehnologiceskogo potenciala nesolozenyh zernoproduktov.
Tehnika i tehnologid pisevyh proizvodstv. 2014, 1(32):90-96.

36. Kovbasa VN. i dr. Ekstrudirovannyj pSenicnyj krahmal kak ulucsitel’ dla hlebopekarnyh izdelij. Izvestid vyssih ucebnyh
zavedenij. PiSevaa tehnologid. 1998,;2-3:21- 23.

37.  Derkanosova N. i dr. Issledovanie adsorbcionnyh svojstv zernovyh ekstrudatov. Hleboprodukty. 2008,3.:41—43.

38.  Kovbasa VM, ta in. Zernovi ekstrudovani materiali - polipsuvaci hlibopekars'kogo virobnictva. Vikoristannd produktiv
ekstruzii' i metodiv ekstruzijnoi obrobki u hlibopekars'komu virobnictvi. 1996:5-8.

39. Smal'ko NA, Belikova AV, Roslikov UF. Ispol'zovanie ékstrudirovannyh produktov v hlebopecenii. Fundamental'nye
issledovania. 2007;7:90-92.

40. Kovbasa VM, ta in. Zastosuvannd ekstruzijnoi tehnologii dla virobnictva hrumkogo hliba. Vikoristannd produktiv
ekstruzii' i metodiv ekstruzijnoi obrobki u hlibopekars'komu virobnictvi. 1996,3:10-11.

41. Lisovs'ka TO, Pokotilo OS, Corna NV. Vivéennd moZlivosti vikoristannd borosna kukurudzdnogo ekstrudovanogo v
tehnologii biskvitnogo napivfabrikatu. Naukovij visnik L'vivs'kogo nacional'nogo universitetu veterinarnoi medicini ta
biotehnologij im. Gzic'kogo. 2014,2(3):133-139.

42. Lisovs'ka TO, Corna NV, D'ékov OG. Doslidzennd reologicnih vlastivostej biskvitnogo tista z vikoristanndm
ekstrudovanogo kukurudzanogo boroSna. Vostocno-Evropejskij zurnal peredoveih tehnologij. 2016,2(11): 19-23.

43. Demcenko VI, i dr. Ekstrudaty démend v proizvodstve hlebobulocnyh izdelij. 1V MeZdunar. nauc.— prakt. konf.
«Introdukcid netradic. i red. s.— h. rastenij»: Materialy. Ul'dnovsk, 2002;1:238-241.

44.  Saburova GV, Voronina PK. Ispol'zovanie produktov pererabotki démend v hlebopecenii. Innovacionnad tehnika i
tehnologid. 2015;3:23-27.

45.  Malkina VD. PovySenie éffektivnosti hlebopekarnogo proizvodstva na osnove modifikacii svojstv syr'a: avtoreferat dis.
... d-ra tehn. nauk: 05.18.01 M., 1996.

46. Voronina PK. Prakticeskie perspektivy termoplasticeskoj ekstruzii krahmalsoderzasego zernovogo syr'a v formirovanii
kacestva prodovol'stvennyh tovarov. Innovacionnad tehnika i tehnologida. 2015;3:5-12.

47. Sul'ga OS, Kovbasa VM. Doslidzennd mozlivosti oderZannd produktiv ekstruzii na osnovi suhogo kartoplanogo piire.
Nauk. pr. Nacional'nij universitet harcovih tehnologij. Kiiv, 2007;22:14-17.

48. Sul'ga OS. Rozroblennd tehnologii ekstruzijnih kartopleproduktiv pidvisenoi harcovoi cinnosti: avtoref. dis. na
zdobuttd nauk. stupend kand. tehn. nauk: spec. 05.18.01 «Zberigannd i tehnologid pererobki zerna, vigotovlennd
zernovih i hlibopekars'kih virobiv ta kombikormivy. K., 2009.

49.  Egorov BV. Formuvannd spozivnih viastivostej harcovih produktiv novogo pokolinnd §ldéhom ekstruzii. Hranenie i pererabotka zer-
na. 2014,182(5):64-67.

50. Ostrikov AN, Abramov OV, Rudometkin AS. Ekstruzid v piSevoj tehnologii. SPb.: GIORD, 2004.

51.  Burcev AV, Grickih VA, Kas'dnov GI. Sovremennad tehnika i tehnologid termoplasticeskoj ekstruzii v proizvodstve «suhih zavira-
kov». Krasnodar: «Ekoinvesty, 2004.

52. Egorov BV, ta in. Metodicni vkazivki do vikonannd laboratornoi roboti po kursu ,, Ucbovo-doslidna robota studentiv” dld studentiv,
aki navcait'sa za navéal'nim planom specialistiv special’nosti 7.091701 dennoi formi navéannd (rosijs'koti movoii). Odesa: ONAHT,

2004. 42s.
53. DSTU  7517:2014  Hlib  z  pSenicnogo  borosna. Zagal'ni  tehnicni  umovi. Kiiv, 2014. 4 s
- - - - - 1 ! L] - L | - L ]

18



Grain Products and Mixed Fodder’s, Vol.21, 1.3 (83) / 2021 \/%

H. B. Xopemxkuii', Kanj. TexH. HayK, 10oUeHT, E-mail: natalka.onaft@gmail.com

J1.0. Kurynos', 1-p texn. Hayk, souent, E-mail: dmytro.zhygunov@gmail.com

O. C. BoJiomieHKo ', KaH[[. TEXH. HAYK, IOLUEHT, E-mail: voloshenko.kroshko@gmail.com

0. BapkogcbKka, Marictp', na6opant®, E-mail: barkovska.yulya@gmail.com

'Kagpedpa mexronoeaii nepepotku sepha
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PEI'YJIOBAHHSA XJIBONEKAPCHKUX BJIACTUBOCTEHW NIIEHUYHOI'O
BOPOILIHA 3A JOIIOMOI'OIO KAPTOIVIAHUX ITPOAYKTIB

Anomauin

HaiimommpeninmM Ha CHOTOIHINIHIA AeHb B YKpaiHi € BUKOPHCTAHHS CHHTETUYHOI TPYNHU TEXHOJIOTIYHUX J00ABOK, IIO
3aCTOCOBYIOTH SIK Ha OOPOLTHOMENIBHUX 3aBOJIAX, TaK 1 y XJiOoneueHHi, KOHAUTepChKUX KoMOiHaTax, Tomo. IIpoTe OimbII mepcnek-
THBHOIO Ta IIPUPOIHOIO, € TPyIa POCIMHHMX 100aBOK. B cTarTi mpoaHasi3oBaHO BIUIMB Pi3HUX KapTOIUITHUX HPOAYKTIB y KiJTBKOCTI
4-10% Ta excTpyaaTiB pi3HHUX 371aKOBUX KYJIBTYp Ha SIKICTh OOpOIIHSIHUX BUPOOIB. JlocmipkeHa 3MiHa BIACTUBOCTEH NPOOHOT BHITIY-
KM MOPIBHSHO 3 KOHTPOJIEHUM 3Pa3KOM.

B marepianax crarTi HaBeJeHO NOKa3HUKH SKOcTi Oopomna mueHndHoro TM «borymunay y nopisasaHi 10 Bumor JICTY
46.004-99. Po3pobieHO cKiIa MOAGNBHUX CyMilleil MiIeHHYHe OOPOIIHO : KapToIisi y chiBBigHomeHHsx 96...90 : 4...10, a Takox
KapToruistHOro mope i mMe3ru 5-10 %. Jng oTpuMaHuX 3pa3KiB BU3HAYEHI ()i3MKO-XIMI4HI HOKa3HUKH JIAOOPATOPHOTO BHITIKAHHS
xJtiba. [IpoBesieHo eKCTpyIyBaHHA MOJCIBHUX CyMilllel 3epHa 3 CHPOIO KapToruteto npu temneparypi +100-120 °C i tucky napu 0,2
MITa. ExctpynoBani cyMini mireHuIl 3 KapToIUIelo JofaBaiy 10 OopomrHa nmenngHoro TM «borymmnay y ximekocti 5; 7,5 1 10%
BiJl MacH OOpOIIHA Iepes 3aMicoM TicTa Ta 3AIHCHIWIN NpoOHe BHUMiKaHHS Xmiba. [[iss oTpruMaHuX 3pa3KiB XJ1i0a MpoBen OLIHKY 32
OPTraHOJCNTHYHIMHU Ta (i3UKO-XIMIYHUMH MOKa3HUKaMH. J[OCITIIKEHO 3MiHM XJTIOOMEKAPCHKHUX BIACTHBOCTEH OOpOIIHA 3 J10/1aBaH-
HSIM aHAJIOTIYHUX IOAPIOHEHHX EKCTPYJAATiB y Pi3HUX MpOIOpLisAX. BcraHoBi€o, 10 BMICT KPOXMAJIO B €KCTPYAOBAaHHX 3pa3Kax
30UIBIIYETHCS 3 MIABUINEHHSAM B HUX PiBHS BOJIOTOCTI 1 JOCSAra€ MiHIMAJIBHOTO 3HAUCHHS IIPH MiHIMaJbHOMY BMICTi KapTOILUI Ta
3epHa po3mipom 1,6 1 0,6 Mm.

BcranosneHo, mo gonaBanHg 7,5 % cupoi KapTOIUITHOI ME3rH Ta CHporo 5 % KapTOILUIIHOTO IIOpe y Xibonekapcbke
MIeHHYHe OOPOIIHO BHUIOTO COPTY € ONTHMAIIFHUM 4Yepe3 HalKpalli MOKa3HUKH SKOCTI BUPOOiB 0e3 3HAYHOTO MOTIpIICHHS TPaIH-
LiHHUX OPraHOJCTITHYHUX BIACTUBOCTEH Ta ACIO BiICTPOUYCHHUIT TepMiH YepcTBiHH. EXCTpynoBaHe mmeHn4yHe OOPOIIHO, OTpUMAaHe
i3 cyMillli MIIeHUN Ta KapToILTi, PeKOMEHJOBAaHO 3aCTOCOBYBATH Yy SIKOCTI JOOABKH O XJIiOOMEKapchKOro MIIEHUYHOTo OOpoIIHA y
KUIBKOCTI He Oinbie 7,5 %.

Kirouosi cnoBa: xnifonexkapcebki BJ1acTHBOCTI, 00pPOIIHO NMIICHUYHE, KAPTOILIsA, KAPTOILISIHE MI0pe, KAPTOIISIHHIA
ciK, KapTOIUISTHA Me3Ta, eKCTPyAaT.

TECHNOLOGY AND QUALITY

CLEAN PRODUCTS

JITEPATYPA
1. Bepwununa O.JI., Kopren H.H., Hnvunosa C.A. Ilpumenenue nuwegvix 006asok 6 mexnonozuu xiebonevenus. Mzeecmus svicuiux yueo- I:l
noix 3asedenutl. [Tuwgesas mexnonoeust. 2000,5-6:27-30.
2. Bycmposa A.U., Toxapesa I'A., Bycmposa K.JI. Hogvie ynywwumenu, mexnoroeuu u Xxaeb6ooynoumvie uzoenus. Xieb6onpooykmul.
1998,8:24-26.
3. Kusix B.A., Jlasuykuti B.I1., lanesckas B.H. Ilosvliuenue xauecmsa xneb0o0yi0uHbIX u30enuti nymem Ucnoib308anusi OONOJHUMENbHbIX
coipvesvix komnonenmos. Hayu.mp. JonHVIIT umenu Muxauna Tyean-Bapanosckoeo, 2017. 78.
4. Jlesawios P.P., Muxaiinosa E.C., [lanunosa A.B., Munzaneesa 3. Texnonozusn 6y104no2o u My4Ho20 KOHOUMEPCKO20 U30enUti C Yay4uleH-
HulMu nompebumenvckumu cgoicmeamu. Hayxa monoowix - 6yoywee Poccuu. 2016. 368-370.
5. €suyk A.B. 3acmocysanns Hempaouyitinoi cuposunu 6 mexronocii xnioa. Bicnuxk JKHAEY. 2017,;1(58):211-221.
6. Hunosa JLIL, [Jyboposckas H.O. Onmumuzayus Kayecmsa Xne6o0y104HbIX u30enull, NOIYYeHHbIX ¢ UCHONb308AHUEM HeMPAOUYUOHHO20
coipvsi. Becmuux FOxcho-Ypanvckozo 2ocyoapemeentozo ynueepcumema. Cepusi: Dxonomuxa u meneddxemenm. 2007;27(99):70-75.
7. Mameeesa U., Hecmepenko B. Mooughuyuposannvie kpaxmanst 0is Gopmuposanus kawecmea XneGo0ynouHbiX U MAKapoHHbIX U30enuil.
Xnebonpooykmul. 2011;4.:65-67.
8. Kacabosa E.P., Camoxeanosa O.B.. Brusnus 006a8ok, cooepiicawux nuwjesble 60J10KHA, HA XAeO0NEKapHble C8OUCMBA NUEHUYHOU MYKU.
Hayunwie 6edomocmu benzopoockozo 2ocyoapcmeennozo ynusepcumema. Cepusi: Ecmecmeennvie nayku. 2013,(167):111-116.
9. Iatimynuna A.B., Anopocosa H.B., Haymenxo H.B.. I[lepcnexmugol ucnonv3o8anus oboeaujaroujux 000a6ox 6 mexHoao2uu xaebooynou-
HuIX uzdenuil. Becmnux FOoxcno-Ypanvckoeo eocydapemeennozo yHusepcumema. Cepus: ITuwesvie u buomexronozuu. 2016,4(4):95-104.
10. UImamrosa H.H. Ilpumenenue sKkcnopmuoil cmecu 3epHa NuUeHuybl U CeMsiH pacmoponiuu 8 MexHOI0UY PAHCAHO-NUEHUTHO20 346APHO-
20 xneba. Unnosayuonnas mexnuxa u mexnonoaus. 2016,2:53-60.

11. Jluxauesa D.U., Azun /[.JI. O6 ucnonv306anuu 080uHbIX NOPOUWKOE 6 Kauecmee nuujesbix 000agox. Mesxcoynap. cumn. « IKou. uerosexa:
nuwy. mexHoa. u npooykmol Ha nopoze 21 8.», Ilamueopck, 1997. Ilamueopck; 1997: 150—-151.

12. I'onuapos M. /1., Koacywro H.C. Cenexyisi kapmonii Ha npodykmusHicms i sxicmo. Bicnux Cymcko2o 0epicagno2o azpapHoeo yHieep-
cumemy: azpoHomis i 6ionozis. 2001;5:36-37.

13. Vnanuu O.M., Bopobviiosa H.B. Bpoowcatinicme copmie Kapmonii paHHbocmuenoi 6 npagobepesxcnomy aicocmeny Ykpainu. Haykogui
sicnux Hayionanvnozo ynieepcumenty oiopecypcis i npupoou Yrpainu. Cep.: Aeponomia. 2013;183(1):214-219.

14. Mycuna O.H., Yemunun M.T., Caxpoinun M.H. Coépemennble mendeHyuu ucnoib308anus 000asoK 6 Npou3go0Cmee NuUedbix npooyK-
moe. bapuayn: Hz0-60 AnmI'TY, 2010.

15. Ayspman JL.A. Texnonozus xnebonexapnozo npoussoocmea. Mockea: Iuwesas npomviunennocms, 1984.

16. Binux O.A., Xanikosa €.D., @ain A.B. Kapmonaani npodykmu y xniboneyenni. Xnibonexapcoka KOHOUMePCbKA NPOMUCIOGICHb YKpaitu.
2014; 6:7-9.

17. Ceporok JI.B. Bausnue 6600a 006a8ok npooykmos nepepabomku xapmoghens Ha Kayecmeo MyKu u xieba. «Hs3e. ey3o06. [luw. mexnon.»
Kpacnooap, 1985.

18. Tuncuna H.H., Cenesnésa I K.. Kapmoghenvnoe niope xax yiyuwumens xavecmea 0ynounvix uzoeiuil. Becmnux Kpacnospcrozo 2ocy-
dapcmeenHo2o azpaprozo yHueepcumema. 2015;12:81-86.

19. Konesa C.H. Knemounvlii cox kapmoghens Kax ynyuwumensb kayecmeo xaeboa. Mamepuanvt 00oknaooe MescoyHapooHou KoHpepenyuu
«Xnebonexaproe npouszsoocmeo—2014» Meowcoynapoonas npomviwnennas akademus 1-3 oexabps 2014 e. Mocxkea, 2014,1:28-31.

20. Stuter. Potato granules as ingredients in the bakery and snacks food industry. Food ingredients Eur. Conf. Proc., Paris, 8-10 Oct., 1991.
Maarssen, 1991:261-265.

1 9 http://grain-feed.onaft.edu.ua



%\/ 3epHoBi npoayktH i kom6Gikopmu, Vol.21 |. 3 (83) / 2021

21. Jluxauesa O.U., Azun /[.JI. O6 ucnonv306anuu 080WHbIX NOPOUIKOE 8 Kauecmse nuiyesbix 000agok. 5 Medxcoynap. cumn. «JKkon. yenose-
Ka: nuwy. mexHou. u npodykmel Ha nopoee 21 6.», [Iamuzopck, 1997. [Iamuzopck, 1997: 150-151.

22. [lpobom B., Bunux O., Casuyx H., Baxmupos C. Kapmonisni niacmisyi y xni6obyiounux eupobax. Xnibonexapcoka i KOHOUmMepCoKa
npomucnosicme Yrpainu. 2009;07-08(56-57):43-44.

23. @edoposa P.A., [lonomapenxo B.M. IIpumenenue GyHKyuoHanbHovix 000aA60K U HEMPAOUYUOHHBIX BUOOE CbIPbS 68 XAeOONEeKapHOU Npo-
morunennocmu. Hayunoui oicypnan HUY UTMO. Cepus «lIpoyeccor u annapamot nuwesbix npouzeoocmey. 2011;1:209-217.

24. Potato-based dietary fibre. Functional foods & nutraceuticals. 2005 Nov:55.

25. Pastuszewska B, Antushevich H, Tusnio A, Taciak M. Potato dietary fibre: preliminary characterization of the properties and nutritional
effects: a review. Polish journal of food and nutrition sciences. 2009,59(3):205-210.

26. [l[pobom B.U., I'puwenxo A.H. Hcnonvzoeanue xapmoghenvrou kiemku ¢ mexuono2uu xaebobynounvix uzdenut. Hranitelna nauka,
tehnika i tehnologii 2013:Naucni trudove. Plovdiv. 2013;LX:105-108.

27. Memoouka nposedenns Keaniikayitini excnepmusu copmie pociun Ha NpUoamHicms 00 nowupenHs 6 Ykpaini: Memoou eusnayenHs
NOKA3HUKIG 8 CK1a0i npodyKyii pociunnuymea. Minicmepcmeo azpaproi nonimuxu ma npooogoascma Yxpainu. Kuis, 2016.

28. boeamuipes A.X., Ypves B.I1., pedakm. Tepmonnacmuueckas 3kcmpy3usi: HAyuHble OCHOBbL mexHoso2uu, obopyoosarue. Mockea: « Cmy-
nenuy, 1994.

29. Kacvsanos I' 1., Bypyee A.B., I puykux B.A. Texunonozus npoussodcmea cyxux 3aempaxos. Yueono-npakmuueckoe nocooue. Cepus «Tex-
HoJo2UsL nUWEsblX npouzsoocmey. Pocmos n/ll: «Mz0amenvckuil yenmp MapTy, 2002.

30. Kosbaca B.M., Xiepiu b.M., /lopoxosuu A.M. 3acmocysarnms excmpysii y upobnuymei Hogux xapuosux npooykmie. 1995.

31. Aunenxosa H.B., Pyoascvka I'.B. Knacugikayiss npooykmie excmpy3itiHoi mexHono02ii i MONCIUBOCMI POSWUPEHHSL IX ACOPMUMEHMY.
Hayx. npayi «IIpocpecusna mexnika ma mexHono2ii xapuosux eupobnuyms, pecmopannozo 2ocnooapcmea i mopeisniy Xapxis: XJ[VXT,
2006:264-271.

32. lllabyposa I'.B. Dxcmpyouposanublii IKCMpakm Kak KOMROHEHM QYHKYUOHATbHBIX NUWEsbIX NPpoOYyKmos. Tluweeds npomMuluaeHHocmy,
2012;10:44-45.

33. llabyposa I'.B., Boponuna ILK., IlImamkosa H.H. Dxcmpyouposannviii ogec kak cvipbe 01a oboeawenus xaeba. B co-xe: [Tuwesas
NPOMBIUAEHHOCIb U A2PONPOMBIUICHHII KOMIIEKC. O0CMUdICEHUs, Npobaembl, nepcnekmussl. coopnux cmameil 8 Meoicoynapoonoi
HayuHo-npakmuyeckou kongepenyuu. Pod red. B.A. Aepopoea. Ilensa, 2014. C. 97-101.

34. Kypoukun A.A. u op. Pezyruposanue cmpyKmypul SKCmpyoamos Kpaxmaicooepiicauezo 3epnosozo cuipa. Mseecmus Camapckoii eocy-
dapcmeeHHol celbckoxossicmeennoul akademuu. 2013;4:94-99.

35. Hlabyposa I'.B., Kypoukun A.A., Boponuna I1.K. [losbiuieHue mexnonocuuecko2o nOMeHyuaia HecoI0HCeHblx 3epHonpooykmos. TexHu-
Ka u mexHoao2us nuweswvlx npouzsoocms. 2014, 1(32):90-96.

36. Kosbaca B.H. u op. Ixcmpyouposanhbviii nuueHUuHblll KPAXMal Kax yayduumens 015 xaebonekapuvlx uzoenutl. Hzeecmus gvicuiux yueo-
noix 3aeedenuil. ITuwesas mexnonozus. 1998;2-3:21-23.

37. Hepranocosa H. u op. Hccnedosarnue adcopoyuonubix c60tcme 3epHo8bIX 3Kkcmpyoamos. Xnebonpooykmet. 2008, 3:41—43.

38. Kosbaca B.M., ma in. 3eprosi excmpyodosani mamepianu - nouinuyeayi xaioonexapcbko2o eupobrnuymea. Buxopucmanmus npodykmis
excmpy3ii | Mmemoou excmpy3itiHoi 06pobxu y xnibonexapcokomy eupoonuymsi. 1996: 5-8.

39. UImanvko H.A., benuxosa A.B., Pocisikos FO.®@. Hcnonv3zoeanue s3kcmpyoupo8anHvix npooykmos 6 xaebonevenuu. OyHoamenmaivbHbie
uccneoosanus. 2007;7:90-92.

40. Kosbaca B.M., ma in. 3acmocysanus excmpysitinoi mexnonozii 015 6upobHuymea xpymxozo xaiba. Bukopucmanns npoodykmis excmpysii
i Memo9ig excmpy3itinoi 06pobku y xaibonexapcoromy eupooruymei. 1996,3:10-11.

41. Jlicoecvra T.0., Ilokomuno O.C., Yopra H.B. Busuenns Mo*CIUBOCHI BUKOPUCIIANHS ODOPOULIHA KYKYPYO3SIHO20 eKCMPYOOBAHO20 6 meX-
Honoeii bickeimuozo Hanieghabpukamy. Haykoeuil sechux JIb8i6Ccbk020 HAYIOHANLHORO YHIGepcUnemy 6emepuHapHoi meouyuru ma 6io-
mexnonoeit im. Iaxcuyvroeo. 2014,;2(3):133-139.

42. Jlicoscoka T.O., Yopna H.B., [esixoe O.I". JJlocniodncenns peono2iunux eiacmugocmeil 6iCK8IMHO20 Micma 3 UKOPUCTNAHHAM eKCMpPYOo-
8AH020 KYKYpYO3siH020 6opowHa. Bocmouno-Eeponetickuii scypran nepedosvix mexnonoautl. 2016;2(11): 19-23.

43. [emuenxo B.U. u op. Dxcmpyoamel siumens 8 npouzsoocmee xaebobynounvix uzdenui. 1V Meoxcoynap. nayu. — npaxm. koug. « umpo-
OyKyus Hempaouy. u peo. c.—x. pacmenui». Mamepuanvi. Ynvanoeck, 2002; 1. C. 238-241.

44. lllabyposa I'.B., Boponuna I1.K. Hcnonv3zosanue npodykmog nepepabomku sumeHsi  xjieboneuenuu. HHHOBAYUOHHASL MEXHUKA U MeXHO-
noeust. 2015;3:23-27.

45. Manxuna B./[. Togwiuwenue s¢pghekmugnocmu xae60nekapHo2o npouzeoo0cmsed Ha 0CHOBe MOOUPUKAYUU CBOUCME CbIPbsL: asmopeghepam
ouc. ... 0-pa mexn. Hayk: 18.05.01 M., 1996.

46. Boponuna I1.K. [Ipakmuyeckue nepcnekmugbl mepMOonIaCmMuiecKol dKCmpy3uu Kpaxmancooeprcauje2o 3epHoB020 Colpbs 6 Qopmupo-
BAHUU KA4ecmea nPou3s00CMEeHHbIX Mmosapos. MnHosayuonnas mexuuka u mexnonoaus. 2015;3:5-12.

47. Ulynvea O.C., Kosbaca B.M. Jlocrioocenns modxcausocmi o0epicants npooykmie ekcmpysii Ha OCHOSI CyX020 KapmONIsAHO20 Hiope.
Hayx. np. Hayionanvnuii ynisepcumem xapuosux mexuonoeii. Kuis, 2007; 22:14-17.

48. llynvea O.C. Po3pobaenHs mexHono2ii ekcmpy3iiHux Kapmonienpooykmie nioguuyeHol xapuogoi yinnocmi: asmoped. ouc. Ha 3006ym-
msa Hayk. cmyneHsi KaHo. mexH. Hayk: cney. 18.05.01 «36epicanns i mexunonozis nepepobKu 3epHa, UeOMOBNIEeHHs 3ePHOBUX | X1ibone-
Kapevkux 6upobie ma komobixopmisy. K., 2009

49. €20poe B.B. @opmy6anHs CRONCUBHUX 61ACMUBOCMEN XAPHUOBUX NPOOYKMIE HOBO20 NOKONIHHS WIIAXOM eKcmpysii. 30epicanns i nepe-
podka sepua. 2014,182(5).64-67.

50. Ocmpixos A.H., Abpamos O.B., Pyoomemxin A.C. Excmpysis 6 xapuosiii mexuonoeii. CI16.: I'TOPI], 2004

51. Bypyees A.B., I puyvkux B.A., Kacanos I' 1. Cyuacna mexuika i mexHonozis mepmoniacmuyHoi ekcmpysii ¢ upoOHUYmMEI « CyxXux CHiOaH-
xie». Kpacrnooap: «Exoineecmy, 2004.

52. €zopos B.B., ma in. Memoouuni exazieku 0o HaguauHs nabopamopnoi pobomu no Kypcy «Yuboso-oocuiona poboma cmyoenmiey 0
Cmyoenmie, AKI Ha84aOMbCs 34 HA8YATbHUM NAaHoM cneyianizayii (cneyianonocmi 97017). Odeca: OHAXT, 2004. — 42 c.

53. ACTY 7517:2014 Xni6 3 nwenuunozo bopowna. 3azanvui mexuiuni ymosu. Kuis, 2014. 14.
Received 27.06.2021 Revised  12.09.2021 ==
Reviewed 23.07.2021 Approved 24.09.2021 ﬁ
Cite as Vancouver Citation Style

Khorenghy N., Zhygunov D., Voloshenko O., Barkovska Y. Regulation of baking properties of wheat flour by using of potato prod-

ucts. Grain products and mixed fodder’s, 2021; 21 (3, 83): 12-20. DOI https://doi.org/10.15673/gpmf.v21i3.2229
Cite as State Standard of Ukraine 8302:2015

Regulation of baking properties of wheat flour by using of potato products. / Khorenghy N. et al. / Grain Products and Mixed Fodder’s.

2021. Vol. 21, Issue 3 (83). P. 12-20. DOI https://doi.org/10.15673/gpmf.v21i3.2229

¥ € ¥
20

=)

© “3epHOBi NpoayKTH 1 KOMOiKOpMEU”, 2021



