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DAIRY PRODUCTS

Abstract

Traditionally, biological methods are used to leaven dough semi-finished products in the production of bakery products.
However, today consumers are increasingly including yeast-free bakery products in their diet. Given the growing demand for yeast-
free bakery products, it is advisable to expand the range of products in this category. To ensure the formation of a developed crumb
in yeast-free bakery products, chemical leavening agents are used in their production. Yeast-free bakery products were made using
various fermented dairy products: ayran (2,0% fat), kefir (2,5% fat), bifidoyogurt (1,5% fat), and ryazhenka (4,0% fat). To determine
the most effective fermented dairy product for the production of high-quality yeast-free bakery products, trial baking was conducted.
Experimental dough samples were kneaded using two types of chemical leavening agents - sodium bicarbonate and ammonium car-
bonate. The dough was prepared using the straight dough method. The duration of dough resting after kneading was 20-30 minutes.
The dough pieces were shaped into "okrayets" (small loaves): the dough was rolled to a thickness of 1,5 cm and the dough pieces
were cut out with a cutter, placed on a sheet, and baked in a rack oven at +200-240°C for 16-18 minutes. The research results estab-
lished that it is advisable to use ryazhenka in the production of yeast-free bakery products using fermented dairy products. At the
same time, sodium bicarbonate should be included in the recipe to leaven the crumb. Such a product had the highest comprehensive
quality index. Based on organoleptic and microbiological indicators, the product was found to have a shelf life of no more than 48
hours. To improve the taste and aromatic properties of the product, 3% malted barley extract and 4% white crystalline sugar were
included in its composition. The developed yeast-free okrayets with ryazhenka was characterized by a higher content of bisulfite-
binding substances, indicating an improved aroma of the product and a darker color of the crust and crumb. The developed product
meets the body's needs for proteins by 31,5%, fats by 10,5%, carbohydrates by 49,0%, and dietary fiber by 18,3%.

Keywords: yeast-free bakery products, dough, sodium bicarbonate, ammonium carbonate, bisulfite-binding substanc-
es, ryazhenka.

Introduction A modern trend among consumers is the inclusion
Bakery products are considered staple foods al- of yeast-free bakery products in their diet, which are
most worldwide. In the human diet, bakery products are a made using chemical leavening agents. Consumption of
source of carbohydrates, proteins, fiber, minerals, vita- such products promotes active muscle work of the gastro-
mins, and fats. The recipe for bakery products includes intestinal tract, improves liver and pancreatic function,
such main raw materials as flour, salt, water, and leaven- and reduces stomach acidity, helping to alleviate certain
ing agent [1-3]. gastrointestinal issues related to high acidity [6, 7].
One of the factors determining the quality of bak- Yeast-free bread is advisable to consume in cases of al-
ery products is the type of leavening agent used for lergies or intolerance to baker's yeast [8].
dough kneading. Traditionally, biological methods are Given the growing demand for yeast-free bakery
used in the production of bakery products to leaven products, it is advisable to expand the range of products
dough semi-finished products. The most common meth- in this category.
od is the use of Saccharomyces cerevisiae yeast, widely
known as baker's yeast. The second most common bio- Literary review
logical leavening method is the use of sourdough, ob- The range of yeast-free bakery products includes
tained by fermenting a mixture of flour and water with flat products without developed crumb structure like Ar-
pure cultures of yeast and lactic acid bacteria or sponta- menian lavash, pita, etc., and yeast-free products with a
neous microflora [4]. Biological methods of dough leav- formed crumb. To ensure the formation of a developed

ening are based on the accumulation of carbon dioxide in crumb in yeast-free bakery products, chemical leavening
dough semi-finished products during fermentation and agents such as sodium bicarbonate and ammonium car-

proofing operations as a result of carbohydrate fermenta- bonate are used [9].
tion by yeast microflora. These methods ensure the slow Sodium bicarbonate or baking soda is a crystalline
leavening of dough semi-finished products and the ac- powder with no odor, white color, and a slightly alkaline

cumulation of substances that form the flavor and aroma taste, soluble in water. When heated, soda decomposes to
properties of the products [5].
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form sodium carbonate, carbon dioxide, and water. The
released carbon dioxide leavens the dough pieces [1, 3].

Ammonium carbonate is a fine-grained powder
with a strong ammonia smell. When heated, ammonium
carbonate decomposes to form ammonia, carbon dioxide,
and water. Ammonia and carbon dioxide leaven the
dough pieces.

Chemical leavening agents such as sodium bicar-
bonate, ammonium carbonate, or their mixtures in a ratio
of 88:12 are also used in bakery production when making
products with high sugar and fat content, where the use
of yeast is impossible due to the high osmotic pressure in
the medium created by sugar solutions in the liquid phase
of the dough.

Yeast-free bread made using chemical leavening
agents is classified as soda bread in the Codex Alimen-
tarius (FAO Codex Alimentarius 1995) [10].

In industrial production, there is a known method
of making yeast-free bread by kneading dough in special
devices to form a foamy mass highly enriched with oxy-
gen. The dough is kneaded using the following ingredi-
ents: water, chemical leavening agents, flour, salt, cook-
ing oil, dry milk whey, dry wheat gluten, citric acid, ap-
ple puree. Intensive oxygenation of the dough during
kneading ensures good product volume formation. After
kneading, the dough is placed in molds and baked at
260°C for 40 minutes [11].

The work [12] presents a technology for yeast-
free bread using whey and enriched with bran. The
product's recipe includes cottage cheese whey, high-
grade wheat flour, wheat bran, oil, sesame seeds, baking
soda, cooking salt, white crystalline sugar. The techno-
logical process of making the products includes kneading
the dough using the straight dough method, resting the
dough for 30 minutes, shaping the dough pieces, and
baking at 180°C.

Non-traditional approaches are also used in the
production of yeast-free bakery products. The work [13]
proposes an innovative approach to making yeast-free
bread using CO; gas hydrate as a leavening agent. CO;
gas hydrate includes only water and CO», and it can be
prepared on-site using a reactor installation occupying a
small area. Bread with 20-40% CO; gas hydrate addition
was characterized by well-developed volume and porosi-
ty. At this dosage, CO; gas hydrate without additional
chemical leavening agents produced bread similar to tra-
ditional bread in organoleptic characteristics. One of the
main problems encountered when baking bread with CO;
gas hydrate was its uneven distribution during kneading
and significant dough cooling, which hindered gluten
formation.

For making yeast-free bakery products, US re-
searchers [14] proposed a new technology involving the
use of supercritical fluid extrusion for dough processing.
According to this technology, 1% supercritical carbon
dioxide is introduced into the pre-kneaded dough in a
twin-screw extruder at 37°C. Supercritical carbon diox-
ide is liquid CO- brought to a supercritical point (7,29
MPa at 31°C). In a supercritical state, CO2 can diffuse
like a gas and dissolve in materials like a liquid. In the
extruder, supercritical carbon dioxide leavens the dough
without the need for yeast or chemical leavening agents,
ensuring uniform bubble distribution in the dough mass.
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This technology of dough preparation combined with
vacuum baking allows for a continuous production pro-
cess of yeast-free bakery products similar to traditional
yeast products.

Since the technology of yeast-free bakery prod-
ucts excludes fermentation and proofing operations of
dough semi-finished products, it shortens the technologi-
cal process of production, making it a profitable direction
for bakery product manufacturers.

One of the main disadvantages of using chemical
leavening agents in yeast-free bakery products produc-
tion is their inability to recreate the characteristic flavor
formed during alcoholic fermentation. This undesirable
effect can be mitigated by including ingredients in the
recipe capable of correcting the flavor properties of the
products.

Researchers claim that dairy ingredients in bakery
products not only enhance the nutritional value of the
products but also affect the dough's properties, the flavor
of the products, the crumb texture, and the staling pro-
cesses [15].

The analysis of literary sources showed that the
problem of producing yeast-free bakery products is rele-
vant for both manufacturers and researchers. Therefore, it
is pertinent to develop new recipes for yeast-free bakery
products using chemical leavening agents and fermented
dairy products.

Formulation of the problem: development of
yeast-free bakery products using fermented dairy prod-
ucts and chemical leavening agents.

Materials and methods

During the research, the following raw materials
were used: high-grade wheat flour, cooking salt, white
crystalline sugar, sodium bicarbonate, ammonium car-
bonate, kefir (2,5% fat) TM "Yagotynske", bifidoyogurt
TM "Yagotynske" (1,5% fat) with probiotic BB-12™,
fermented dairy drink "Ayran" (2,0%), Ryazhenka (4,0%
fat) TM "Yagotynska".

Bakery products were made from high-grade flour
(moisture content - 13.1%, gluten content - 24%, IDK -
85 units) using the following recipe: high-grade wheat
flour - 100 kg, chemical leavening agent — 1,0 kg, salt —
1,5 kg, sugar — 2,5 kg, dairy products — 35,0 kg [19]. The
dough was prepared using the straight dough method.
The duration of dough resting after kneading was 20-30
minutes. The dough pieces were shaped into "okrayets"
(small loaves): the dough was rolled to a thickness of 15
cm and the dough pieces were cut out with a cutter (9 x 9
cm), placed on a sheet, and baked in a rack oven at 200-
240°C for 16-18 minutes. The okrayets had a flat shape
with a developed crumb. This type of product is used for
making sandwiches, so it is important that the product
has a correct shape without a convex upper crust.

The quality of the bread was assessed by physico-
chemical (specific volume, shape stability, structural and
mechanical properties of the crumb) and organoleptic
indicators (appearance, crust surface condition, porosity
structure, taste, smell) [16, 17]. The quality of the prod-
ucts was assessed using a scoring method, and a compre-
hensive quality index was calculated.

The content of carbonyl compounds, which play a
key role in forming the aroma of bakery products, was
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determined using the R.R. Tokareva and V.L. Kretovich
method [18].

The color of the crust and crumb was assessed us-
ing a digital colorimeter LS173, which measured parame-
ters such as brightness L* (L* = 0 is black, and L* = 100
is white), psychometric tone a* (from green (-) to red (+)
in ranges from -120 to 120), psychometric color b* (from
blue (-) to yellow (+) in ranges from -120 to 120), and
calculated the color change relative to the control sample
AE* [19, 20].

The results of experimental studies were subjected
to mathematical and statistical processing implemented
using the MS Excel spreadsheet processor and the
MathCAD mathematical package.

Results of the study and their discussion

Yeast-free bakery products were made using vari-
ous fermented dairy products: Ayran (2,0% fat), kefir
(2,5% fat), bifidoyogurt (1,5% fat), and ryazhenka (4,0%
fat). To determine the most effective fermented dairy
product for the production of high-quality yeast-free bak-
ery products, trial baking was conducted. Experimental
dough samples were kneaded using two types of chemi-
cal leavening agents - sodium bicarbonate and ammoni-
um carbonate.

The research results are presented in Table 1.

Table 1 - The Impact of Fermented Dairy Products on the Quality Indicators of Bakery Products

n=3, p>0.95,83...5%

Indicator Experimental Samples
1 2 3 4 5 6 7 8
1 2 3 4 5 6 7 8 9
Recipe of experimental samples
High-grade 100,0 100,0 100,0 100,0 100,0 100,0 100,0 100,0
wheat flour
Sodium bicar- 1,0 1,0 1,0 1,0 — — —
bonate
Ammonium — — — — 1,0 1,0 1,0 1,0
carbonate
Sugar 2,5 2,5 2,5 2,5 2,5 2,5 2,5 2,5
Salt 2,0 2,0 2,0 2,0 2,0 2,0 2,0 2,0
Ayran (2,0% 35 — — — 35 — — —
fat)
Kefir (2,5% fat) — 35 — — 35 — —
Bifidoyogurt — — 350 — — — 350 —
(1,5% fat)
Ryazhenka — — — 350 — — — 350
(4,0% fat)
Dough
Structure of After After After After After After After After
dough kneading, knead- knead- kneading, || kneading, knead- knead- | kneading,
there was | ing, there | ing, there || therewas | therewas | ing, there ing, there was
strong was was strong strong was there strong
sticking to strong strong sticking to || sticking to strong was sticking to
the work- || sticking sticking the work- || the work- || sticking | strong | the work-
ing parts of to the to the ing parts of || ing parts of to the sticking | ing parts of
the dough [ working [ working | the dough | the dough || working to the the dough
mixer, parts of parts of mixer, mixer, parts of | work- mixer,
which dis- the the which dis- || which dis- the ing which dis-
appeared dough dough appeared appeared dough parts of || appeared
after dough || mixer, mixer, | after dough | after dough || mixer, the after dough
resting. which which resting. resting. which dough resting.
disap- did not Strongly disap- mixer, Strongly
peared | disappear | leavened peared which leavened
after after after dough after did not || after dough
dough dough resting. dough disap- resting.
resting. resting. resting. pear
Strongly Strongly after
leavened leavened | dough
after after resting.
dough dough
resting. resting.
18
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Rolling During During It was During During During It was During
rolling, it || rolling, it | impossi- || rolling, it rolling, it | rolling, it | impos- || rolling, it
was resili- [ was elas- ble to was elas- | was resili- || was elas- || sibleto || was elas-
ent. tic. roll due tic. ent. tic. roll due tic.
to sticki- to
ness. It sticki-
was ness. It
stretched was
to the stretche
required d to the
size. re-
quired
size.
Cutting The edges || Theedg- || Theedg- | Theedges | Theedges | The edg- The The edges
were une- es were eswere | wereeven, | wereune- | eswere edges | were even,
ven, the even, the || uneven, the cuts ven, the even, the were the cuts
cuts were | cutswere || the cuts | were clear. | cutswere || cutswere || uneven, || were clear.
not clear. Clear. were not not clear. clear. the cuts
clear. were
not
clear.
Ready Products
Acidity (de- 3,5 3,5 3,0 3,5 3,0 3,0 3,0 3,0
grees)
Specific volume 126 138 119 142 128 136 116 140
(cm?/100g)
Shape stability 0,31 0,45 0,28 0,40 0,28 0,43 0,25 0,32
Appearance Proper shape corresponds to the type of product "okrayets"
Surface condi- Smooth Smooth Smooth Smooth Smooth Smooth || Smooth Smooth
tion with single || with pro- || with indis- with with single || with pro- with with pro-
shallow nounced tinct cuts pro- shallow nounced indis- nounced
cracks on cracks and single || nounced | cracks on cracks tinct cracks and
the surface || and tears shallow cracks | the surface || and tears cuts tears on
on the cracks on and on the and the surface
surface || the surface | tearson surface single
the sur- shallow
face cracks
on the
surface
Crust color Pale yellow
Crumb condi- Dense, moist, non-sticky, quite elastic
tion

Porosity condi-
tion

Fine, undeveloped, non-uniform

Taste and aro-
ma

Characteristic of wheat bread with a noticeable

soda taste and smell, bland

Characteristic of wheat bread with a noticeable
ammonia taste and smell, bland

Number of
Mesophilic
Aerobic and
Facultative An-
aerobic Micro-
organisms
(CFU/g at 72
hours storage)

4,5x103

3,8%10?

4,8*10?

3,1*102

4,8x10°

3,2%10?

4,2*10?

3,5%10?

Number of My-
celial Fungi
(CFU/g at 72
hours storage)

12,8x102

13,2 x102

13,8 x102

11,8x10?

12,0x10?

13,6 x102

13,2 x102

12,5 x102

Comprehensive
Quality Index

84

86

76

91

78

80

72

86
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The results showed that the samples made with
Ayran and bifidoyogurt had significant dough thinning
during kneading, sticking to the mixing parts of the
dough mixer, both with sodium bicarbonate and ammo-
nium carbonate. After resting, stickiness disappeared in
the Ayran dough but remained in the bifidoyogurt dough,
making it difficult to handle. With kefir and ryazhenka,
stickiness disappeared by the end of kneading.

Ready products with all fermented dairy products
had acidity within 3,0-3,5 degrees, which is within the
norm for high-grade wheat flour bakery products.

The smallest specific volume was found in the
product with bifidoyogurt, and the largest in the products
with ryazhenka. The most balanced in width and height
were the products with ryazhenka, while products with
kefir had a more convex upper crust, complicating the
slicing of the products into two equal horizontal slices.
The products with ryazhenka received the highest quality
scores based on the comprehensive quality index.

Comparison of the quality of products made with
different leavening agents showed that the overall quality
formation patterns depending on the type of fermented
dairy product remained consistent, but products made
with sodium bicarbonate had higher quality scores. How-
ever, all products had a noticeable soda/ammonia taste.

During the storage of unpackaged products, mold
growth was observed on their surface after 48 hours. Mi-
crobiological contamination studies on 72 hours of stor-
age showed that the product with ryazhenka had the least
mold growth, while products with kefir and bifidoyogurt
had the most. Therefore, these bakery products are rec-
ommended to be stored for 2 days unpackaged.

Thus, based on the comprehensive quality index
and microbiological research results, it was established
that for the production of yeast-free bakery products like
"okrayets," it is advisable to use ryazhenka as the fer-
mented dairy product and sodium bicarbonate as the
leavening agent.

1

2

Further research focused on selecting raw materi-
als to reduce the soda taste in products and improve the
flavor, aroma, and crust color. In this regard, it was pro-
posed to increase the sugar content to 4% of the flour
weight in the recipe for yeast-free products with rya-
zhenka and sodium bicarbonate. Additionally, malt ex-
tracts from rye, wheat, or their barley mixtures were cho-
sen as effective ingredients to improve the flavor proper-
ties of bakery products. The study selected barley malt
extract (LLC Leipurin Ukraine) — a natural product ex-
tracted from sprouted barley grains dried at a specific
stage of germination and fermentation to preserve the
chemical composition and maximum beneficial proper-
ties. The research results are presented in Figure 1 and
Table 2.

The results established that the use of barley malt
extract positively affects not only the taste but also the
structural and mechanical properties of the dough. As the
dosage increased, the dough stickiness disappeared, and
its elasticity improved, making the dough easier to han-
dle during rolling and cutting. In the finished products,
acidity was within the normative range. The largest spe-
cific volume was in products with 3% barley malt extract
of flour weight. At this dosage, the products were the
most balanced in width and height. Products with 5%
barley malt extract of flour weight had a very convex
upper crust, which does not meet the requirements for
okrayets. All products had a pleasant taste and aroma.
The highest comprehensive quality score was achieved
by the product with 3% barley malt extract of flour
weight. Thus, the optimal dosage of barley malt extract
in the recipe for yeast-free bakery products with rya-
zhenka is 3% of flour weight.

Further research focused on determining the effect
of barley malt extract on taste, aroma, and color at a dos-
age of 3% of flour weight. The aroma formation of prod-
ucts is due to the formation of carbonyl compounds. The
research results on the quantity of carbonyl compounds
in the product's crust are shown in Figure 2.

5

3 4

Fig. 1. Photos of Finished Products:
1 — Control; 2 — With 2% barley-malt extract relative to the flour mass;
3 — With 3% barley-malt extract relative to the flour mass;
4 — With 3% barley-malt extract relative to the flour mass.
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Table 2 - The Effect of Barley Malt Extract on the Quality Indicators of Bakery Products

n=3,p>0,95,53...5%

Indicator Control Samples with malt extract dosage (% of flour weight)
2 3 5
1 2 3 4 5
Recipe
High-grade wheat 100,0 100,0 100,0 100,0
flour
Sodium bicarbonate 1,0 1,0 1,0 1,0
Sugar 4,0 4,0 4,0 4,0
Salt 1,5 15 15 15
Ryazhenka (4,0% fat) 35,0 35,0 35,0 35,0
Barley malt extract — 2 3 5
Dough

CLEAN PRODUCTS: TECHNOLOGY AND QUALITY

Structure of dough After kneading, After kneading, there After kneading, there (| After kneading, the
there was strong || was sticking to the work- |  was sticking to the dough was elastic
sticking to the ing parts of the dough working parts of the and firm. Strongly
working parts of mixer, which disap- dough mixer, which leavened.
the dough mixer, || peared after dough rest- disappeared after
which disap- ing. Strongly leavened dough resting.
peared after after dough resting. Strongly leavened
dough resting. after dough resting.
Strongly leav-
ened after dough
resting.
Rolling During rolling, it During rolling, it was During rolling, it was During rolling, it
was resilient elastic elastic, well devel- || was the most elastic
oped, softer com- compared to others
pared to the control
Cutting The edges were || The edges were even, the | The edges were even, The edges were
even, the cuts cuts were clear the cuts were clear even, the cuts were
were clear clear
Ready products
Acidity (degrees) 2,5 2,5 2,0 2,0
Specific volume 138 142 144 142
(cm?/100g)
Shape stability 0,42 0,41 0,45 0,48

Appearance

Proper shape corresponds to the type of product "okrayets"

Proper shape, large
convex upper crust

Surface condition

Smooth with
single shallow

Smooth with pronounced
cracks and tears on the

Smooth with pro-
nounced cracks and

Smooth with pro-
nounced cracks and

cracks on the surface tears on the surface large tears on the
surface surface

Crust color Light with Light brown Yellow-brown Brown

a yellow tint
Crumb condition Dense, moist, non-sticky, quite elastic
Porosity condition Fine, undeveloped, non-uniform
Taste and aroma Characteristic of wheat bread with a noticeable malt taste
Comprehensive
Quality Index 84 88 92 85
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Fig. 2. Content of Bisulfite-Binding Substances:
1 - Control;
2 - with 3% of flour weight barley malt extract

Improvement in the aroma of yeast-free bakery
products, specifically the increase in the content of bisul-
fite-binding compounds, is explained by the fact that
adding barley malt extract increases the content of sugars
and amino acids involved in the Maillard reaction and the
formation of carbonyl compounds.

The product with barley malt extract was charac-
terized by a light brown crust and crumb color, assessed
not only organoleptically but also instrumentally. The
color measurements were taken at five points on the crust
and crumb. The research results are shown in Table 3.
There is a significant difference between the brightness

(L) values of the control sample and the sample with
barley malt extract. Products with 3% barley malt extract
showed lower brightness values for both the crust and
crumb. The psychometric tone (a) values of the crumb
and crust were also considered since this parameter al-
lows comparing the redness (i.e., when (a) is positive) of
bakery product shades. Both the crust and crumb (a) val-
ues were higher for products with 3% barley malt extract
than for the control, indicating their darkening. The psy-
chometric color (b) values of the bread crust were some-
what opposite to the (a) results, confirming the formation
of a darker color in the experimental sample.

Based on the theoretical and experimental studies,
a yeast-free okrayets with ryazhenka was developed. The
nutritional value of the new product was assessed by cal-
culating its chemical composition.

The calculations used the daily bread consump-
tion rate of 277 g provided by the "consumer basket"
approved by the Cabinet of Ministers of Ukraine and the
norms of physiological needs of the population in basic
nutrients and energy (Order on the Approval of the
Norms of Physiological Needs of the Population of
Ukraine in Basic Nutrients and Energy of the Ministry of
Health of Ukraine. Norms from 18.11.1999. No. 272).

Based on the calculations, it was established that
the developed yeast-free okrayets with ryazhenka pro-
vides an energy value of 239 kcal and meets the body's
needs (for women aged 18-29 years, | labor intensity
group) for proteins by 31,5%, fats by 10,5%, carbohy-
drates by 49,0%, and dietary fiber by 18,3%.

Table 3 — Characteristics of Yeast-Free Bakery Products in RGB Color Models n=3, p>0,95, 3 3...5 %

Color Characteristics
Sample of Bakery Products

L* a* b* AE*
Crust
Control (no additives) 63,10 12,09 32,61 -
With 3% barley malt extract 45,39 12,61 25,4 19,13
Squishy
Control (no additives) 72,89 -0,31 10,35 -
With 3% barley malt extract 51,87 2,49 15,56 20,56

Table 4 - Chemical Composition of 100 g of Yeast-Free Okrayets with Ryazhenka and Coverage of Daily

Nutrient Needs

Nutrients Contained in 100 g of Averag_e Daily Re- Contained in Coveragg of Daily Re-
bread guirement 277 g of bread quirement
Proteins (g) 7,6 67 21,1 31,5
Fats (g) 2,6 68 7,2 10,5
Carbohydrates (g) 46,3 392,00 128,3 49
Ash (9) 0,38 — — —
Dietary fiber (g) 2,0 30,0 5,5 18,3
Energy value (kcal) 239,0 — 662,0 —
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Conclusion

Based on the research results, it was established
that in the production of yeast-free bakery products using
fermented dairy products, it is advisable to use ryazhen-
ka. At the same time, sodium bicarbonate should be in-
cluded in the recipe to leaven the crumb. Such a product
had the highest comprehensive quality index. Based on
organoleptic and microbiological indicators, the product
was found to have a shelf life of no more than 48 hours.
To improve the taste and aromatic properties of the prod-
uct, 3% barley malt extract and 4% white crystalline sug-
ar were included in its composition. The developed

yeast-free okrayets with ryazhenka was characterized by
a higher content of bisulfite-binding substances, indicat-
ing an improved aroma of the product and a darker color
of the crust and crumb. The developed product meets the
body's needs for proteins by 31,5%, fats by 105%, carbo-
hydrates by 49,0%, and dietary fiber by 18,3%.
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POSIIUPEHHA ACOPTUMEHTY BE3JIPIXK/ZKOBUX
XJIBOBYJIOYHUX BUPOBIB, BUTTOTOBJIEHUX 3 BUKOPUCTAHHAM
KHUCJIOMOJIOYHUX ITPOAYKTIB

Anomauisn

Tpaouyitino y 8upobHuymsi x1i000y10uHUX 8UpO0I6 3aCMOCco8yI0mMsb 0I0N02IYHI CNOCOOU PO3NYUIEHHS TNICMOBUX
Haniegpabpurxamis. OOHAK, CbO2OOHI CROXMCUBAY] 8Ce Oilble 8KIIOYAIOMb Y C8Ill payion 0e30picoxcosi Xnib600yn0uHI
supobu. 3gasicarouu Ha 3pocmaroduil NONUM Ha 0e30piNcON*CO8I XNIO0OYIOUHI 8UPOOU, OOYIILHUM € POIUUPEHHS ACOD-
mumenmy eupobie yiei kamezopii. [[na 3a06e3neuenns ymeopenns y 6e30pincoNcosux xnibooyiounux eupobax possutme-
HOI M SIKyWKY Yy IX 6UpOOHUYMEE 3acmoco8yioms Ximiuni posnyutyeaui. Be3opiowcoscosi x1ibobyiouni eupobu 6ueomos-
JSUIU 3 BUKOPUCTNAHHIM PIZHUX KUCLOMOJIOYHUX npodykmie: auparny 2,0 % scupnocmi, keghipy 2,5 % ocuprocmi, 0ighi-
dotioeypmy 1,5 % orcupnocmi, psicanxu 4,0 % ocupnocmi. [l scmanoeieHHss HauOb eqhpeKmusHo20 KUCIOMON0Y-
HO020 npoOyKmy 07151 UPOOHUYMEA Oe30PINcONCO8020 XAiD0OYIOUHO20 UPOOY BUCOKOL AKOCMI NPOGOOUNU NPOOHI GUNI-
KaHHA. JJoCnioni 3pasku micma 3amMiuyeanu 3 6UKOPUCIAHHAM 080X 8UOI8 XIMIUHUX PO3NyuLyeauie — ciopokapooramy
Hampito ma xkapbouwamy amoHito. Ticmo eomyeanu 6eszonaprum cnocobom. Tpusanicmv 6idnedxcyganus micma nicis
samiwysanna cmanosuna 20...30 xe. Ticmosi 3acomosku popmyeanu y eueisioi «OKpauyiey: micmo po3Kouysaiu 00
moswunu 1,5 cm i hopmyeanu wimamnom micmosi 3a20moeKu AKi NOMIWAU HA JUCM MA SUNIKATU Y CMENAXCHIl neul
3a memnepamypu +200...240 °C ma mpueanocmi 16...18 x6. 3a pezynomamamu 00cniodxceHv 0YI0 6CMAHOBIEHO, WO Y
BUPOOHUYMBI 0e30PIHCONHCOBUX XNIOOOYIOUHUX 8UPODIE 3 BUKOPUCIIAHHAM KUCTIOMOIOYHUX NPOOYKMIE OOYIIbHO 3ACMO-
cosysamu paxcauxy. Ilpu yvomy 0as posnyuieHna m AKYWKY eupobie y peyenmypy HeoOXioHo exmovyamu 2iopoxkap6o-
nam wampiro. Taxuil eupio mas Haveuwull KOMNIEKCHUN NOKA3HUK SKOCMI. 3a opeanoienmuynumu ma Mikpooionoziu-
HUMU ROKAZHUKAMU 8UPODOY OY10 6CMAHOBIEHO mepMiH tioeo 30epicanna ne oinvute 48 200. [l nokpawants cmakosux
ma apoMamudHux eracmusocmeti upooy 00 1o2o cknady exmoyeno 3 % conodoso-auminnoz2o ekcmpaxkmy ma 4 % yy-
Kpy 6inoco kpucmaniunoeo. Pospobnenuii 6e30piscosicosuti okpacyb Ha padiCanyi Xapaxmepusyeascs GUWUM BMICOM
0ICyIbim386 A3VIOUUX PEHOBUH, WO C8IOUUNb NPO NOKPAWAHHA 3ANAXy 8Upoody, ma Oinbu MmeMHUM 3a0apeNeHHAM CKO-
punKku ma m akywxu. Pospobrenuii supio 3abesnevye 3a00801ents nompeodu opeanismy moounu 6 oirkax na 31,5%, 6
arcupax Ha 10,5%, y eyenesodax na 49,0% ma xapuosux éonoxnax Ha 18,3%.

Kuirouosi cioBa: 6e3 apizkaaxoBi x1i000ys10uHi BUpoOuU, TicTo, rizpokapéoHAT HATPIilO, KApOOHAT aMOHIl0,
Oicy1bgiT3B’A3y104i pe4OBUHHU, PSIZKAHKA.
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