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COMPARATIVE CHARACTERISTICS OF THE NUTRITIONAL VALUE OF RAPESE 

CAKE AND MEAL OBTAINED FROM RAPES SEEDS OF BELARUSIAN SELECTION 

Z. V. Vasilenko, E. A. Tsed, E. N. Kucherova, T. V. Trofimenko 

Belarusian State University of Food and Chemical Technologies, Republic of Belarus 

ABSTRACT 
Introduction. The main priorities for the development of food production include the rational use of raw 

materials, including the search for new opportunities for the use of secondary products of processing plant raw 

materials - cakes and rapeseed meal. In the Republic of Belarus, rapeseed production volumes are increasing 

every year. When processing 1 ton of its oil seeds, depending on the method, 33342 % oil and 60363 % cake, 

or 52355 % meal are formed. Our earlier studies showed that racial cake, produced from rapeseed seeds of 

Belarusian selection, contains complete protein, polyunsaturated fatty acids, dietary fiber, minerals, and 

vitamins. However, information about the safety indicators, chemical composition, nutritional and biological 

value of rapeseed meal of Belarusian selection has not been sufficiently studied, which determined the 

scientific task of the study. 

The scientific objective of the study is to study the consumer properties of rapeseed cake and meal obtained 

by processing the oilseed kernels of Belarusian rapeseeds, peeled from the seed coats, and also to give a 

comparative description of the nutritional value of rapeseed cake and meal. 

Materials and methods. The objects of research were rapeseed cake and meal, obtained from rapeseeds using 

traditional cold-pressed technology, followed by extraction, harvest year 2023. Generally accepted and special 

research methods. 

Results. The safety indicators of rapeseed cake and meal and nutritional value were studied. It has been 

established that rapeseed cake and meal meet the requirements of regulatory documents in all safety indicators. 

It has been shown that rapeseed cake and meal are protein-containing products of 35‒38 %, respectively, the 

protein of which is complete. The characteristics of the amino acid composition and protein balance of rapeseed 

cake and meal are given. Rapeseed cake and meal are sources of dietary fiber (more than 30 %), they are also 

sources of essential fatty acids of the family ω-9 (oleic), ω-6 (linoleic), ω-3 (linolenic)., minerals 6,6 ̶ 6,8 % 

respectively (potassium, calcium, magnesium, manganese, zinc) and vitamins (group B, PP, E). 

Conclusions. It has been established that rapeseed cake and meal meet the requirements of regulatory 

documents in all safety indicators and are safe food ingredients. The use of rapeseed cake and meal obtained 

from rapeseed seeds of Belarusian selection will contribute to a more efficient use of domestic raw materials. 

The use of rapeseed meal and cake in food production will simultaneously replace imported protein 

preparations from genetically modified soybeans used in food production. 

KEY WORDS: rapeseed cake and meal; safety indicators; chemical composition; amino acid composition; 

fatty acid composition; mineral composition; vitamin composition. 

FOR CITATION: Vasilenko, Z. V. Comparative characteristics of the nutritional value of rapeseed cake and 

meal obtained from rapeseed seeds of Belarusian selection / Z. V. Vasilenko, E. A. Tsed, E. N. Kucherova, T. 

V. Trofimenko // Vestnik of the Belarusian State University of Food and Chemical Technologies. 3 2024. 3 
№. 1(36). 3 P. 3314. 
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� �(�= , ���#, S. aureus, AC;LD@54CF8@CNI85 :;>AB@8488, ?0B>35==K5, 2 B>< G8A;5 
A0;L<>=5;;K (Salmonella) 3 ?> �"%& 9958-81, Listeria monocytogenes ?> �"%& 32031-2012; 

- <0AA>20O 4>;O 15;:0 ?> �"%& 25011-2017; <0AA>20O 4>;O C3;52>4>2 [8]; 
- <0AA>20O 4>;O 68@0 ?> �"%& 23042-2015; 

- 0<8=>:8A;>B=K9 A>AB02 A ?><>ILN 2KA>:>MDD5:B82=>9 684:>AB=>9 E@><0B>3@0D88 ?> 
 ��. ! 1363-2000. %>45@60=85 <8=5@0;L=KE 25I5AB2 (:0;LF8O, <03=8O, :0;8O, <0@30=F0) 8 
28B0<8=>2 3@C??K � (�1, �2, �3 ($$), �5, �6), � >?@545;O;8 2 «!0CG=>-?@0:B8G5A:>< F5=B@5 
38385=K», ?> @57C;LB0B0< :>B>@KE ?>;CG5=K ?@>B>:>;K 8AA;54>20=89. 
%B0B8AB8G5A:CN >1@01>B:C @57C;LB0B>2 8AA;54>20=89 ?@>2>48;8 A 8A?>;L7>20=85< 

?@>3@0<<K MS Excel. 

 

$��'�0&�&/ � �) "�%'���!��  

�;O B>3>, GB>1K 8A?>;L7>20BL H@>B 8 6<KE @0?A>2K5 4;O ?8I52KE F5;59, 2  @01>B5 
1K;8 8AA;54>20=K ?>:070B5;8 157>?0A=>AB8 H@>B0 8 6<KE0. $57C;LB0BK ?@54AB02;5=K 2 
B01;8F5 1. 

&45?. 1. #>:070B5;8 157>?0A=>AB8 H@>B0 8 6<KE0 @0?A>2KE  

Table 1. Safety indicators of rapeseed meal and cake  

!08<5=>20=85 ?>:070B5;O $53;0<5=B8@C5<K5 
?>:070B5;8 [8, 9] 

#>;CG5==K5 7=0G5=8O 

 H@>B 6<KE H@>B 6<KE 
 0AA0 ?@>4C:B0 
(3), 2 :>B>@>9 =5 
4>?CA:0NBAO 

?0B>35==K5, 2 B. G. 
A0;L<>=5;;K 

25,0 

 

 

=5 >1=0@C65=> 
���# (:>;8D>@<K) 0,1 =5 >1=0@C65=> 

S. aureus 0,1 =5 >1=0@C65=> 
AC;LD8B@54CF8@CNI85 

:;>AB@8488 
0,1  

=5 >1=0@C65=> 
� �(�= , �"�/3, =5 1>;55 5×104 1,0×102 

�@>668, �"�/3, =5 1>;55 1×102 1×101 

#;5A5=8, �"�/3, =5 1>;55 1×102 1×101 

&>:A8G=K5 
M;5<5=BK, <3/:3, 
=5 1>;55: 

A28=5F 1,0 0,13 0,12 

<KHLO: 1,0 0,050 0,050 

 :04<89 0,2 0,023 0,013 

@BCBL 0,03 =5 >1=0@C65=> 
#5AB8F84K, <3/:3, =5 1>;55: 

- 35:A0E;>@F8:;>35:A0= (α-, ³-, ´-87><5@K) 
- ��& 8 53> <5B01>;8BK 

 

0,1 

 

=5 >1=0@C65=> 
=5 >1=0@C65=> 0,4 

 8:>B>:A8=K: 0D;0B>:A8= B1, <3/:3, =5 1>;55 0,005 0,001 

'45;L=0O 0:B82=>ABL F578O-137, �:/:3, =5 
1>;55 

900,0 <5=55 2,06 <5=55 4,96 

'45;L=0O 0:B82=>ABL AB@>=F8O- 90, �:/:3, =5 
1>;55 

- <5=55 
23,69 

<5=55 22,60 

�A?KB0=8O 8AA;54C5<>9 ?0@B88 H@>B0 8 6<KE0 ?> ?@8254ё==K< 2 B01;8F5 1 =>@<0B820< 
157>?0A=>AB8 ?>:070;8 8E ?>;=>5 A>>B25BAB285 CAB0=>2;5==K< B@51>20=8O<. %;54>20B5;L=>, 
H@>B 8 6<KE @0?A>2K5 O2;ONBAO 157>?0A=K<8 ?@>4C:B0<8 8 <>3CB 1KBL 8A?>;L7>20=K 4;O 
?8I52>3> =07=0G5=8O.  
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�;O B>3>, GB>1K 1>;55 ?>;=> >F5=8BL :0G5AB2> H@>B0 8 6<KE0 @0?A>2KE >B5G5AB25==>3> 
?@>872>4AB20 :0: ?8I52KE 8=3@5485=B>2 4;O ?@>872>4AB20 ?8I52KE ?@>4C:B>2, 1K; 
8AA;54>20= 8E E8<8G5A:89 A>AB02. $57C;LB0BK 8AA;54>20=89 ?@54AB02;5=K 2 B01;8F5 2. 

&45?. 2. %@02=8B5;L=0O E0@0:B5@8AB8:0 E8<8G5A:>3> A>AB020 H@>B0 8 6<KE0 @0?A>2KE, ?>;CG5==KE 
87 A5<O= 15;>@CAA:>9 A5;5:F88 

Table 2. Comparative characteristics of the chemical composition of rapeseed meal and cake obtained from 

Belarusian selection seeds  

�7 40==KE, ?@54AB02;5==KE 2 B01;8F5 2, 284=>, GB> 2 H@>B5 A>45@68BAO 1>;LH5 15;:0, G5< 
2 6<KE5. "4=0:>, 40==K5 7=0G5=8O 15;:0 :0: 2 H@>B5, B0: 8 6<KE5 @0?A>2KE ?@52KH0NB =0 
18‒20 % A>45@60=85 15;:0 2 <OA5 3>2O48=K. %>45@60=85 68@0 2 H@>B5 =0 5 % <5=LH5, G5< C 
6<KE0 @0?A>2>3>. %>45@60=85 <8=5@0;L=KE 25I5AB2 2 H@>B5 8 6<KE5 A>AB02;O5B 6,8 % 8 6,6 
% A>>B25BAB25==>. "1I55 A>45@60=85 ?8I52KE 2>;>:>= 2 H@>B5 =5A:>;L:> ?@52KH05B 8E 
A>45@60=85 2 6<KE5 =0 1,6 %. %>45@60=85 ;83=8=>2 2 H@>B5 A>AB02;O5B 9,8 %, 0 2 6<KE5 
10,21 %. #> A>45@60=8N A0E0@>2 H@>B 8 6<KE @0?A>2K5 >B;8G0NBAO 4@C3 >B 4@C30 =0 2 %. 

&0:8< >1@07><, 6<KE 8 H@>B @0?A>2K5 O2;ONBAO =5 B>;L:> 15;>:A>45@60I8<8 
?@>4C:B0<8, => 8 F5==K<8 8AB>G=8:0<8 ?8I52KE 2>;>:>=, <8=5@0;L=KE 25I5AB2, GB> 
?>72>;8B 8A?>;L7>20BL 8E ?@8 ?@>872>4AB25 >1>30I0NI8E 4>102>: 2 ?@>872>4AB25 ?@>4C:B>2 
?8B0=8O. 
&0: :0: ?@520;8@CNI8< 25I5AB2>< 2 6<KE5 8 H@>B5 @0?A>2>< O2;ONBAO 15;:8, 206=K< 

?>:070B5;5< :0G5AB20 :>B>@KE O2;O5BAO 8E 0<8=>:8A;>B=K9 A>AB02, 2 @01>B5 1K; 8AA;54>20= 
0<8=>:8A;>B=K9 A>AB02, :>B>@K9 ?@54AB02;5= =0 @8AC=:0E 1 8 2. 

!08<5=>20=85 
?8I52KE 25I5AB2 

%>45@60=85, % =0 ACE>5 25I5AB2> &!#�, CAB0=02;820NI89 
<5B>4 8AA;54>20=89 

H@>B @0?A>2K9 6<KE @0?A>2K9 [11].  

�;030 8,7±2,5 8,03±2,5 �"%& 13496.3-97 

�5;>: 37,51±0,2 35,47±0,2 �"%& 25011-2017 

�8@ 2,45±0,03 8,45±0,03 �"%& 23042-2015 

 8=5@0;L=K5 
25I5AB20 

6,8±0,1 6,62±0,1 �"%& 31870-20212, ?.5 

'3;52>4K, 2 B>< 
G8A;5: 

8,9±0,9 6,80±0,9  ' ?> ;01. :>=B@>;N, CB2. 
#>AB.  � $�                       

>B 21.04.2001 3. №18, 29 - A0E0@0 7,8±1,08 5,8±1,08 
- :@0E<0; 1,1±0,5 1,08±0,5 

#8I52K5 2>;>:=0, 2 
B>< G8A;5: 

34,7±0,1 33,1±0,1 [8],  ' ?>4 >1I. @54.    
�.�. �@<0:>20. 

- F5;;N;>70 12,6±0,43 13,2±0,43 
- 35<8F5;;N;>7K 12,3±0,1 7,61±0,1 

- ;83=8=K 9,8±0,1 10,21±0,1 
- ?5:B8= A;54K 2,09 

�B>3> 99,9 99,9  
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$<E. 1. %>45@60=85 =570<5=8<KE 0<8=>:8A;>B 2 15;:0E H@>B0 8 6<KE0 @0?A>2KE 

Fig. 1. Content of essential amino acids in rapeseed meal and cake proteins 

 

 

$<E. 2. %>45@60=85 70<5=8<KE 0<8=>:8A;>B 2 15;:0E H@>B0 8 6<KE0 @0?A>2KE 

Fig. 2. Content of essential amino acids in rapeseed meal and cake proteins 

�7 40==KE, ?@54AB02;5==KE =0 @8AC=:0E 1 8 2, A;54C5B, GB> 2 15;:0E H@>B0 8 6<KE0 
@0?A>2KE A>45@68BAO ?>;=K9 =01>@ =570<5=8<KE 0<8=>:8A;>B, A 2KA>:8< A>45@60=85< 
20;8=0, ;59F8=0, B@5>=8=0, 87>;59F8=0, ;878=0, D5=8;0;0=8=0 8 =87:8< A>45@60=85< 
<5B8>=8=0, 38AB848=0, B@8?B>D0=0. � B0:65 A>45@68BAO ?>;=K9 =01>@ 70<5=8<KE 
0<8=>:8A;>B A 2KA>:8< A>45@60=85< 3;NB0<8=>2>9 8 0A?0@038=>2>9 :8A;>B, ?@>;8=0 8 
B8@>78=0. %;54C5B >B<5B8BL, GB> :0: 2 H@>B5, B0: 8 2 6<KE5 ?@5>1;040NI59 70<5=8<>9 
0<8=>:8A;>B>9 O2;O5BAO 3;NB0<8=>20O :8A;>B0. �;CB0<0B =0B@8O ?@8<5=O5BAO 4;O CA8;5=8O 
2:CA0 <OA=KE ?@>4C:B>2, 0 B0:65 4;O ?@840=8O <OA=>3> ?@82:CA0 1;N40< 87 A>8 8 4@C38E 
@0AB8B5;L=KE 0;LB5@=0B82 [4]. &0:8< >1@07><, 87 ?@54AB02;5==KE 40==KE A;54C5B, GB> 15;:8 
H@>B0 8 6<KE0 @0?A>2KE O2;ONBAO ?>;=>F5==K<8, B.:. A>45@60B 2A5 =570<5=8<K5 
0<8=>:8A;>BK. 
�06=K< ?>:070B5;5<, E0@0:B5@87CNI8< 18>;>38G5A:CN F5==>ABL 15;:0, O2;O5BAO 

0<8=>:8A;>B=K9 A:>@, >?@545;O5<K9 >B=>H5=85< =570<5=8<>9 0<8=>:8A;>BK 2 

0
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0,4
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%
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0
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8AA;54C5<>< 15;:5 : 55 A>45@60=8N 2 15;:5, ?@8=8<05<>< 70 MB0;>==K9. � :0G5AB25 MB0;>=0 
8A?>;L7>20;8 ?@54;>65==CN (�"/�"� 0<8=>:8A;>B=CN H:0;C 8450;L=>3> 15;:0. 
$57C;LB0BK @0AG5B0 0<8=>:8A;>B=>3> A:>@0 =570<5=8<KE 0<8=>:8A;>B 15;:>2 6<KE0 8 

H@>B0 @0?A>2KE ?@54AB02;5=K 2 B01;8F5 3‒4. 

&45?. 3. $0AG5B 0<8=>:8A;>B=>3> A:>@0 15;:>2 6<KE0 @0?A>2>3> 

Table 3. Calculation of the amino acid score of rapeseed cake proteins 

 

!08<5=>20=85 
0<8=>:8A;>BK 

«�450;L=K9» 15;>: (�"/�"�, 
3/100 3 15;:0 [12]  

%>45@60=85, 
3/100 3 15;:0 

�<8=>:8A;>B=K9 A:>@, 
% 

�7>;59F8= 3,00 5,85 195,11 

�59F8= 6,10 8,36 137,11 

�878= 4,80 5,14 107,02 

 5B8>=8= +F8AB58= 2,30 0,55 24,04 

(5=8;0;0=8= + 
B8@>78= 4,10 7,50 182,94 

&@5>=8= 2,50 5,69 227,70 

�8AB848= 1,60 

4,00 

1,53 95,73 

�0;8= 12,03 300,78 

&@8?B>D0= 0,66 1,13 170,96 
 

&45?. 4. $0AG5B 0<8=>:8A;>B=>3> A:>@0 15;:>2 H@>B0 @0?A>2>3> 

Table 4. Calculation of the amino acid score of rapeseed meal proteins 

!08<5=>20=85 
0<8=>:8A;>BK 

«�450;L=K9» 15;>: 
(�"/�"�, 3/100 3 15;:0 [12] 

%>45@60=85, 
3/1003 15;:0 

�<8=>:8A;>B=K9 
A:>@, % 

�7>;59F8= 3,00 5,12 170,66 

�59F8= 6,10 8,36 137,02 

�878= 4,80 4,43 92,32 

 5B8>=8= +F8AB58= 2,30 0,55 24,04 

(5=8;0;0=8= + B8@>78= 4,10 7,50 182,94 

&@5>=8= 2,50 6,38 255,23 

�8AB848= 1,60 2,15 134,17 

�0;8= 4,00 10,32 258,11 

&@8?B>D0= 0,66 1,13 170,96 

�0==K5, ?@54AB02;5==K5 2 B01;8F0E 3 8 4, A2845B5;LAB2CNB > B><, GB> <8=8<0;L=K9 
0<8=>:8A;>B=K9 A:>@ 2 15;:0E 6<KE0 8 H@>B0 @0?A>2KE 8<55B <5B8>=8=+F8AB58=              
(24,04 %). �<8=>:8A;>B=K9 A:>@ ?> 87>;59F8=C, ;59F8=C, ;878=C, D5=8;0;0=8=C+B8@>78=C, 
B@5>=8=C, 20;8=C, B@8?B>D0=C 2 15;:0E 6<KE0 @0?A>2>3> A>AB02;ONB 195,11; 137,11; 107,02; 

182,94; 227,70; 300,78; 170,96 % A>>B25BAB25==>. �<8=>:8A;>B=K9 A:>@ ?> 87>;59F8=C, 
;59F8=C, D5=8;0;0=8=C+B8@>78=C, B@5>=8=C, 38AB848=C, 20;8=C, B@8?B>D0=C 2 15;:0E H@>B0 
@0?A>2>3> A>AB02;ONB 170,66; 137,02; 182,94; 255,23; 134,17; 258,11; 170, 96 % A>>B25BAB25==>.  
'G8BK20O, GB> 2 H@>B5 8 6<KE5 @0?A>2KE A>45@68BAO 68@ (2,45 8 8,45 % A>>B25BAB25==>), 

2 @01>B5 1K; 87CG5= 8E 68@=>:8A;>B=K9 A>AB02. �0==K5 ?@54AB02;5=K =0 @8AC=:5 3. 
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$<E. 3. %>45@60=85 68@=KE :8A;>B 2 68@0E H@>B0 8 6<KE0 @0?A>2KE 

Fig. 3. Content of fatty acids in fats of rapeseed meal and cake 
 

�7 ?@54AB02;5==KE =0 @8AC=:5 3 40==KE A;54C5B, GB> 68@=>:8A;>B=K9 A>AB02 H@>B0 
@0?A>2>3> ?@54AB02;5= =0AKI5==K<8 (!��) 3 43,2 % 68@=K<8 :8A;>B0<8 (<8@8AB8=>20O 3 
7,7, ?0;L<8B8=>20O 3 28,1, AB50@8=>20O 3 7,4); <>=>=5=0AKI5==K<8 ( !��) 3 35,8 % 

68@=K<8 :8A;>B0<8 (>;58=>20O 3 35,8); ?>;8=5=0AKH5==K<8 (#!��) 3 14,7 % 68@=K<8 
:8A;>B0<8 (;8=>;520O (><530-6) 3 12,0, α-;8=>;5=>20O (><530-3) 3 2,1, M9:>70485=>20O            
(><530-6) 3 0,3, M9:>75=>20O 3 0,3). 

�8@=>:8A;>B=K9 A>AB02 6<KE0 @0?A>2>3> ?@54AB02;5= <>=>=5=0AKI5==K<8 ( !��) 3 
60,4 % 68@=K<8 :8A;>B0<8 (>;58=>20O 3 60,4); =0AKI5==K<8 (!��) 3 8,1 % 68@=K<8 
:8A;>B0<8 (<8@8AB8=>20O 3 0,1, ?0;L<8B8=>20O 3 6,1, AB50@8=>20O 3 1,8); ?>;8=5=0AKH5==K<8 
(#!��) 3 29,6 % 68@=K<8 :8A;>B0<8 (;8=>;520O (><530-6) 3 20,1, α-;8=>;5=>20O (><530-3) 3 
8,7, M9:>70485=>20O (><530-6) 3 0,1, M9:>75=>20O 3 0,8). 

�8@ H@>B0 @0?A>2>3> E0@0:B5@87C5BAO 2KA>:8< A>45@60=85< =0AKI5==KE 68@=KE :8A;>B 
(!��), >1I55 :>;8G5AB2> :>B>@KE A>AB02;O5B 43,2 % >B AC<<K 68@=KE :8A;>B. "1@0I05B =0 
A51O 2=8<0=85 2KA>:>5 A>45@60=85 2 =5< >;58=>2>9 :8A;>BK (35,8 % >B AC<<K 68@=KE 
:8A;>B), 2 B> 2@5<O :0: 68@ 6<KE0 @0?A>2>3> E0@0:B5@87C5BAO 2KA>:8< A>45@60=85< 
<>=>=5=0AKI5==KE 68@=KE :8A;>B ( !��), >1I55 :>;8G5AB2> :>B>@KE A>AB02;O5B 60,4 % 

>B AC<<K 68@=KE :8A;>B.  
&0:8< >1@07><, 6<KE 8 H@>B @0?A>2K5, ?>;CG5==K5 87 A5<O= @0?A0 15;>@CAA:>9 A5;5:F88, 

O2;ONBAO F5==K< 8AB>G=8:>< =570<5=8<KE 68@=KE :8A;>B A5<59AB20 ω-9 (>;58=>20O), ω-6 

(;8=>;520O), ω-3 (;8=>;5=>20O). 
� MAA5=F80;L=> 206=K< 25I5AB20< >B=>AOBAO <8=5@0;L=K5 25I5AB20 [13], ?>MB><C 1>;55 

?>4@>1=> 8AA;54>20;8 8E A>AB02, :>B>@K9 ?@54AB02;5= 2 B01;8F5 5. 
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;8=>;520O

α-;8=>;5=>20O
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&45?. 5.  8=5@0;L=K9 A>AB02 H@>B0 @0?A>2>3>  

Table 5. Mineral composition of rapeseed meal 

!08<5=>20=85 !08<5=>20=85 M;5<5=B0 
 0:@>M;5<5=BK, <3/100 3  8:@>M;5<5=BK, 

<3/100 3 
K Ca Mg Zn P Mn Fe 

%>45@60=85 1562,19 1000,7 662,61 6,1 0,3 10,9 13,01 

%CB>G=0O ?>B@51=>ABL 2500 1000 400 12 800 2,0 10-18 

'8B6?9F6BD9A<9 EGFBKAB= 
CBFD95ABEF<, % [12] 

62,5 100,1 165,0 50,1 3,75 545,0 92,9 

 
&45?. 6.  8=5@0;L=K9 A>AB02 6<KE0 @0?A>2>3> 

Table 6. Mineral composition of rapeseed cake 

!08<5=>20=85 !08<5=>20=85 M;5<5=B0 
 0:@>M;5<5=BK, <3/100 3  8:@>M;5<5=BK, 

<3/100 3 
K Ca Mg Zn P Mn Fe 

%>45@60=85 1520,8 1592,0 445,4 11,9 0,3 11,3 18,5 

%CB>G=0O ?>B@51=>ABL 2500 1000 400 12 800 2,0 10-18 

'8B6?9F6BD9A<9 EGFBKAB= 
CBFD95ABEF<, % [12] 

60,8 159,0 110,0 98,0 3,75 565,0 123,3 

 

�7 @57C;LB0B>2, ?@54AB02;5==KE 2 B01;8F0E 5 8 6, A;54C5B, GB> <8=5@0;L=K9 A>AB020 H@>B0 
8 6<KE0 @0?A>2KE E0@0:B5@87C5BAO ?>2KH5==K< A>45@60=85< :0;8O, <03=8O, <0@30=F0 8 
:0;LF8O, => =87:8< A>45@60=85< D>AD>@0. "1@0I05B 2=8<0=85 4>2>;L=> 2KA>:>5 A>45@60=85 
B0:8E <0:@>M;5<5=B>2, :0: :0;LF89, <0@30=5F, <03=89 8 65;57>. '4>2;5B2>@5=85 ACB>G=>9 
?>B@51=>AB8 2 40==KE M;5<5=B0E A>AB02;O5B 1>;55 100 %. �0==K5 M;5<5=BK CG0AB2CNB 2> 2A5E 
206=KE ?@>F5AA0E 2 >@30=87<5. !0?@8<5@, <0@30=5F =5>1E>48< 4;O D>@<8@>20=8O :>AB=>9 
B:0=8, A8=B570 15;:>2, <>;5:C; �&( 8 @53C;OF88 :;5B>G=>3> <5B01>;87<0. �@><5 B>3>, 
<0@30=5F 2KABC?05B 2 @>;8 :>D0:B>@0 >4=>9 87 @07=>284=>AB59 AC?5@>:A8448A<CB07K 
(<0@30=F52>9), =59B@0;87CNI59 A2>1>4=K5 @048:0;K, 8 D5@<5=B>2 3;N:>=5>35=570. 
 0@30=5F 0:B82=> 2;8O5B =0 >1<5= 15;:>2, C3;52>4>2 8 68@>2. �06=>9 B0:65 AG8B05BAO 53> 
A?>A>1=>ABL CA8;820BL 459AB285 8=AC;8=0 8 ?>445@6820BL >?@545;5==K9 C@>25=L 
E>;5AB5@8=0 2 :@>28. � ?@8ACBAB288 <0@30=F0 >@30=87< ?>;=55 8A?>;L7C5B 68@K, ?>2KH05BAO 
CA2>O5<>ABL <548. &0:65 <8:@>M;5<5=B @53C;8@C5B ?@>F5AAK :@>25B2>@5=8O, CA8;8205B 
A8=B57 3>@<>=>2 I8B>284=>9 65;57K ‒ B8@>:A8=0 8 B@89>4B8@>=8=0, CG0AB2C5B 2 A8=B575 
8=B5@D5@>=0 8 C:@5?;O5B 8<<C=8B5B 8 ?>445@68205B =>@<0;L=CN A2ё@BK205<>ABL               
:@>28 [14]. 
�7 ?@54AB02;5==KE 40==KE A;54C5B, GB> H@>B 8 6<KE E0@0:B5@87CNBAO 1>30BK< 

<8=5@0;L=K< A>AB02><, :>B>@K9 A>45@68B ?@0:B8G5A:8 2A5 =570<5=8<K5 M;5<5=BK, 
=5>1E>48<K5 >@30=87<C G5;>25:0. 
"1I58725AB=>, 28B0<8=K O2;ONBAO =570<5=8<K<8 ?8B0B5;L=K<8 25I5AB20<8 8, E>BO >=8 

8 =5 O2;ONBAO 8AB>G=8:>< M=5@388, 4>;6=K ?>ABC?0BL 2 >@30=87< A ?8I59 8 2>4>9 2 
>?@545;5==KE :>;8G5AB20E [15]. 

�AA;54>20=8O E8<8G5A:>3> A>AB020 6<KE0 8 H@>B0 @0?A>2KE, ?>;CG5==KE 87 A5<O= @0?A0 
15;>@CAA:>9 A5;5:F88, ?>:070;8, GB> 6<KE 8 H@>B O2;ONBAO 8AB>G=8:>< 28B0<8=>2, ?>MB><C 
AG8B0;8 F5;5A>>1@07=K< 87CG8BL 28B0<8==K9 A>AB02 6<KE0 8 H@>B0 @0?A>2KE 8 A@02=8BL 8E 
A>45@60=85. �0==K5 28B0<8==>3> A>AB020 ?@54AB02;5=K 2 B01;8F0E 7 8 8. 
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&45?. 7. �8B0<8==K9 A>AB02 H@>B0 @0?A>2>3>  

Table 7. Vitamin composition of rapeseed meal 

#>:070B5;L %>45@60=85, 
<3/100 3 

'4>2;5B2>@5=85 
ACB>G=>9 

?>B@51=>AB8, % 

&!#�, 
CAB0=02;820NI89 

<5B>4 
8AA;54>20=89 

#0=B>B5=>20O :8A;>B0 �5 

(+23,0 %) 

5,56 111,2  ��.  ! 3008-
2008 

�8B0<8= �6 

(+29,0 %) 

0,263 13,15 �"%& EN 14663-

2014 

�8B0<8= $$ 

(+36,0 %) 

2,587 13 �"%& 29140-91 

)>;8= �4 

(+26,3 %) 

444,0 111 %&� 2545 

�8B0<8= �2 

(+14,8 %) 

0,10 5,5 �"%& EN 14152-

2020 

�8B0<8= �1 

(+21,5 %) 

0,08 5,3  ��.  ! 2052-
2004 

�8B0<8= � 

(+20,0 %) 

!5 >1=0@C65= - �"%& EN 12822-

2020 

 

&45?. 8. �8B0<8==K9 A>AB02 6<KE0 @0?A>2>3> [11] 

Table 8. Vitamin composition of rapeseed cake 

#>:070B5;L %>45@60=85, 
<3/1003 

'4>2;5B2>@5=85 
ACB>G=>9 

?>B@51=>AB8, % 

&!#�, 
CAB0=02;820NI89 

<5B>4 
8AA;54>20=89  

�8B0<8= �, (+20,0 %) 4,2 28 %&� EN 12822 - 

2012 

#0=B>B5=>20O :8A;>B0 �5             

(+23,0 %) 

1,41 28,2  ��.  ! 3008-
2008 

�8B0<8= �6 (+29,0 %) 0,092 4,6 �"%& EN 14663-

2014 

�8B0<8= $$ (+36,0 %) 11,3 56,5 �"%& 29140-91 

)>;8= �4 

(+26,3 %) 

466 116,5 %&� 2545 

�8B0<8= �2 

(+14,8 %) 

0,04 2,2 �"%& EN 14152-

2020 

�8B0<8= �1 

(+21,5 %) 

0,01 0,6  ��.  ! 2052-
2004 

%@02=8B5;L=K9 0=0;87 @57C;LB0B>2, ?@54AB02;5==KE 2 B01;8F0E 7 8 8, ?>:070;, 6<KE 8 
H@>B @0?A>2K5 O2;ONBAO F5==K< 8AB>G=8:>< 28B0<8=0 �4 (E>;8=0), ACB>G=0O ?>B@51=>ABL 2 
40==>< 28B0<8=5 ?@52KH05B 100 %. #> A@02=5=8N A> H@>B><, 6<KE A>45@68B 28B0<8= �, 
:>B>@K9 O2;O5BAO 0=B8>:A840=B><, 0 B0:65 28B0<8= $$ (=80F8=), ACB>G=0O ?>B@51=>ABL 2 
:>B>@>< C4>2;5B2>@O5BAO =0 28 8 56,5 % A>>B25BAB25==>. � A2>N >G5@54L, H@>B @0?A>2K9 
A>45@68B 4>AB0B>G=>5 :>;8G5AB2> 28B0<8=0 �5 (?0=B>B5=>20O :8A;>B0), C4>2;5B2>@5=85 
ACB>G=>9 ?>B@51=>AB8 2 :>B>@K< A>AB02;O5B 111 %. "4=0:> ?> A>45@60=8N B0:8E 28B0<8=>2, 
:0: �6, �2, 8 �1 H@>B @0?A>2K9 ?@52>AE>48B 6<KE @0?A>2K9 =0 65, 60 8 87,5 % A>>B25BAB25==>.  



  �еEF=и> ��'&, 2024 № 1(36) 
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"4=0:>, >1@0I05B =0 A51O 2=8<0=85 B>B D0:B, GB> 2 6<KE5 @0?A>2>< A>45@68BAO 28B0<8= 
� (B>:>D5@>;), :>B>@K9 =5 1K; >1=0@C65= 2 H@>B5 @0?A>2><. �0==K9 28B0<8= <>I=K9 
0=B8>:A840=B, B> 5ABL 25I5AB2>, :>B>@>5 70I8I05B :;5B:8 >B @07@CH8B5;L=>3> 2>7459AB28O 
:8A;>@>40. #@8 MB>< >= MDD5:B82=55 4@C38E 0=B8>:A840=B>2 70I8I05B #!�� 8 :;5B>G=K5 
<5<1@0=K. �0: 0=B8>:A840=B 28B0<8= E C:@5?;O5B 8<<C=8B5B, 70I8I05B :;5B:8 >@30=87<0 >B 
?@56452@5<5==>3> AB0@5=8O, C<5=LH05B 2>A?0;5=8O, 0 B0:65 A=8605B @8A: @0728B8O 1>;57=59, 
A2O70==KE A >:8A;8B5;L=K< AB@5AA><, :0B0@0:BK, 0@B@8BK, >?CE>;8, 1>;57=8 �;LF359<5@0, 
38?5@B>=8O 8 701>;520=8O A>AC4>2 [16]. 

&0:8< >1@07><, 6<KE 8 H@>B @0?A>2K5, ?@>872545==K5 87 A5<O= @0?A0 15;>@CAA:>9 
A5;5:F88, O2;ONBAO 8AB>G=8:0<8 28B0<8=>2 �5, �6, �2, �1, $$, E>;8=0, 0 6<KE 5I5 8 28B0<8=0 
�, GB> ?>4B25@6405B ?5@A?5:B82=>ABL 53> ?@8<5=5=8O 2 :0G5AB25 8E 8AB>G=8:0.   

 

����2+�!�� 

�<KE 8 H@>B @0?A>2K5, ?>;CG5==K5 87 A5<O= @0?A0 15;>@CAA:>9 A5;5:F88, O2;ONBAO 
8AB>G=8:0<8 15;:0 (36‒38 %), ?8I52KE 2>;>:>= (12‒14 %), <8=5@0;L=KE 25I5AB2 (6,6‒6,8 %), 

1>30BK 68@>- 8 2>4>@0AB2>@8<K<8 28B0<8=0<8 (5,1 %): @5B8=>;><, @81>D;028=><, E>;8=><, 
18>B8=><, 0 ?> A>45@60=8N :0;LF8O, D>AD>@0, <03=8O, <548 8 <0@30=F0 ?@52>AE>4OB A>52K9 
H@>B. *5==> B>, GB> MB8 ?@>4C:BK O2;ONBAO 8AB>G=8:0<8 =570<5=8<KE 68@=KE :8A;>B 
A5<59AB20 ><530-9 (>;58=>20O :8A;>B0), ><530-6 (;8=>;520O :8A;>B0) 8 ><530-3 (;8=>;5=>20O 
:8A;>B0), :>B>@K5 A?>A>1AB2CNB C:@5?;5=8N AB5=>: A>AC4>2 8 A=865=8N C@>2=O E>;5AB5@8=0 
2 :@>28.  
#@54AB02;5==K5 @57C;LB0BK 8AA;54>20=89 ?>72>;ONB A:070BL, GB> H@>B 8 6<KE @0?A>2K5 

>B5G5AB25==>3> ?@>872>4AB20 ?@54AB02;ONB A>1>9 1>30BK9 8AB>G=8: F5==KE ?8B0B5;L=KE 
25I5AB2, B0:8E :0: 15;:8, 68@K, ?8I52K5 2>;>:=0 8 <8=5@0;L=K5 25I5AB20. �5;:8 H@>B0 8 
6<KE0 @0?A>2>3> O2;ONBAO ?>;=>F5==K<8, B0: :0: A>45@60B 2A5 =570<5=8<K5 0<8=>:8A;>BK. 
�KA>:>5 A>45@60=85 ?8I52KE 2>;>:>= >15A?5G8205B E>@>H55 ?8I520@5=85. %>45@60=85 
:><?;5:A0 <0:@>- 8 <8:@>M;5<5=B>2 A2845B5;LAB2C5B > 2KA>:>9 F5==>AB8 @0AB8B5;L=>3> 
AK@LO, ?>72>;ONI59 C4>2;5B2>@8BL D878>;>38G5A:CN ?>B@51=>ABL >@30=87<0 G5;>25:0.  
&0:8< >1@07><, ?@8<5=5=85 H@>B0 8 6<KE0 @0?A>2>3> ?>72>;8B =5 B>;L:> ?@>872>48BL 

?@>4C:F8N A C;CGH5==>9 ?8I52>9 F5==>ABLN, B5< A0<K< @0AH8@8BL 0AA>@B8<5=B 
2K?CA:05<>9 ?@>4C:F88, => 8 1>;55 ?>;=> 8A?>;L7>20BL A5;LA:>E>7O9AB25==>5 AK@L5 8 
?>;57=K5 25I5AB20, =0E>4OI85AO 2 =5<, GB> =0 A53>4=OH=89 45=L O2;O5BAO 25AL<0 
0:BC0;L=K<. 
�A?>;L7>20=85 H@>B0 8 6<KE0 @0?A>2>3> 2 ?@>872>4AB25 ?@>4C:B>2 ?8B0=8O >4=>2@5<5==> 

?>72>;8B 70<5=8BL 8<?>@B8@C5<K5 15;:>2K5 ?@5?0@0BK 87 35==><>48D8F8@>20==>9 A>8, 

?@8<5=O5<K5 ?@8 ?@>872>4AB25 ?@>4C:B>2 ?8B0=8O. 
 

��&�$�&'$�  
1 'A5=O, .. %. #5@A?5:B82K 8A?>;L7>20=8O 2B>@8G=KE ?@>4C:B>2 ?5@5@01>B:8 <0A;8G=KE :C;LBC@ 4;O 
>1>30I5=8O ?8I52KE :>=F5=B@0B>2 / .. %. 'A5=O,  . �. �0@;8=A:0O, �. �. %04>2A:0O [8 4@.]. // $'# «!0CG=>-
?@0:B8G5A:89 F5=B@ !0F8>=0;L=>9 0:045<88 =0C: �5;0@CA8 ?> ?@>4>2>;LAB28N», 3.  8=A:, $5A?C1;8:0 �5;0@CAL 
3 2020. 3 № 4, B. 89. 3 %. 28‒35. 

2 #0E><>20, ". !. #5@A?5:B82=>ABL 8A?>;L7>20=8O 6<KE>2 8 H@>B>2 <0A;8G=KE :C;LBC@ 4;O ?>2KH5=8O 
18>;>38G5A:>9 F5==>AB8 ?@>4C:B>2 ?8B0=8O / ". !. #0E><>20 // �;L<0=0E «!0CG=K5 70?8A:8 "@5; ��-&». 3 
2011. 3 № 1(4). %. 377‒381. 

3 #0E><>20, ". !. $07@01>B:0 8 8A?>;L7>20=85 DC=:F8>=0;L=>3> ?8I52>3> >1>30B8B5;O 87 6<KE0 @0?A>2>3> 48A. 
&:0=4. B5E. =0C: / #0E><>20 ". !. 3 "@5;, 2014. 3 162 A. 
4 &CB5;LO=, �. �. !0CG=K5 >A=>2K 74>@>2>3> ?8B0=8O / �. �. &CB5;LO=, �. �. �O;:>2, �. !. $07C<>2 [8 4@.]. 3              
 .: �74. 4>< «#0=>@0<0». 3 2010. 3 816 A. 
5 ,C;L28=A:0O, �. �. �><?>78F8>==K5 15;:>2K5 4>102:8 87 A5<O= <0A;8G=KE 8 10EG52KE @0AB5=89 /                            
�. �. ,C;L28=A:0O, ". �. �>;O, ". �. ,8@>:>@O4>20 // �725AB8O 2C7>2. #8I520O B5E=>;>38O. 3 2007. 3 № 5‒6. 3 %. 40‒42. 
6 �>G:0@52,  . %. �0G5AB2> 8 ?>B5=F80; ?8I52>3> 8A?>;L7>20=8O 6<KE>2 <0A;8G=>3> AK@LO, ?5@5@010BK205<>3> 

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3997530/
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7 �0A8;5=:>, �. �., )0@0:B5@8AB8:0 E8<8G5A:>3> A>AB020 6<KE0 87 A5<O= @0?A0 A>@B0 «!5<0=» 15;>@CAA:>9 
A5;5:F88/ �. �. �0A8;5=:>, �. �. !8:C;8=, &. �. &@>D8<5=:>// �5AB=8: �5;>@CAA:>3> 3>AC40@AB25==>3> 
C=825@A8B5B0 ?8I52KE 8 E8<8G5A:8E B5E=>;>389. 3 2022. 3 № 2(32). 3 %. 27‒36. 

8 �@<0:>2, �. �.  5B>4K 18>E8<8G5A:>3> 8AA;54>20=8O @0AB5=89 / �. �. �@<0:>2 [8 4@.]; ?>4 >1I. @54.                       
�. �. �@<0:>20. 3 �., 1987. 3 %. 430. 
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8N=L 2020 3.) / �2@07. -:>=. �><8A. 3  8=A:, 2020. 3 148 A. 
10 #8I520O ?@>4C:F8O 2 G0AB8 55 <0@:8@>2:8: &$ &% 022/2011: ?@8=OB 09.12.2011: 2ABC?. 2 A8;C 01.07.2013 
(?5@58740=85 O=20@L 2019) / �2@07. -:>=. �><8A. 3  8=A:, 2019. 3 23 A. 
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ABSTRACT 
Introduction. Among the variety of dairy products, a special niche is occupied by cheeses with cheddarization 

and thermoplasticization of the cheese mass, for example, Mozzarella, which are widely used in the preparation 

of culinary dishes with high temperature heating, such as pizza. The main requirement for the cheeses used for 

baking on pizza is the minimal tendency to form points of lactose caramelization on the surface of the dish, 

which is due to the presence of a significant amount of milk sugar in the cheeses of this group. One of the ways 

to improve the resistance of cheese to high-temperature heating is to reduce the mass fraction of lactose in 

cheeses using the enzyme ³-galactosidase. In this regard, the work presents the scientific justification for the 

enzymatic hydrolysis of lactose in the technology of cheese with cheddarization and thermoplasticization of 

the cheese mass to obtain a product with improved technological properties. 

Materials and methods. Experimental cheese samples with cheddarization and thermoplasticization of the 

cheese mass, used for baking on pizza, were utalized (starter culture ST TH («Biotec», Italy), milk-clotting 

enzyme Clerichi 80/20, lactose-hydrolyzing enzyme NolaFit 5500 (Chr.Hansen, Denmark)).  This study used 

standard, generally accepted, and specialized research methods. 

Results. The influence of enzymatic hydrolysis of milk sugar on the processes of cheddarization and 

thermoplasticization of the cheese mass in the production of Mozzarella-type cheese has been investigated, 

and the stage of adding the enzyme ³-galactosidase has been technologically justified. A technological scheme 

for the production of low-lactose cheese with cheddarization and thermoplasticization of the cheese mass with 

improved baking ability has been proposed. 

Conclusion. The application of lactose hydrolysis process in the normalized mixture at the stage of adding 

components for coagulation at a temperature of (37±1) °C for 1 hour with cheddarization of the cheese curd 
under a layer of whey in the technology of Mozzarella-type cheeses allows to  increase the ability of the cheese 

to withstand high-temperature heating during baking, as well as to obtain a cheese with a minimal tendency to 

form points of lactose caramelization compared to the cheese produced without the use of milk sugar 

hydrolysis. 

KEY WORDS: cheese with cheddarization and thermoplasticization of the cheese mass; lactose hydrolysis; 

β-galactosidase; cheddarization; thermoplasticization; high temperature heating; points of lactose 

caramelization. 

FOR CITATION: Kuptsova, O. I. Technology of cheese with cheddarization and thermoplasticization of 

cheese mass with reduced lactose content / O. I. Kuptsova, E. I. Reshetnik, A. A. Demyanets // Bulletin of the 

Belarusian State University of Food and Chemical Technologies. 3 2024. ‒ №.1(36). ‒ $. 15‒24. 
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<>;>G=>3> A0E0@0 2 AK@0E 40==>9 3@C??K <>65B >:07K20BL >B@8F0B5;L=>5 2;8O=85 =0 
B5E=>;>38G5A:85 A2>9AB20 ?@>4C:B0 ?@8 53> 70?5:0=88 ?@8 2KA>:>9 B5<?5@0BC@5. &0:8< 
>1@07><, >4=8< 87 ?CB59 @5H5=8O 40==>3> 2>?@>A0 <>65B 1KBL A=865=85 A>45@60=8O 
<>;>G=>3> A0E0@0 2 AK@0E A G5445@870F859 8 B5@<>?;0AB8D8:0F859 AK@=>9 <0AAK ?CB5< 
384@>;8B8G5A:>3> @0AI5?;5=8O ;0:B>7K =0 <>=>A0E0@84K A ?><>ILN D5@<5=B0 ³-
30;0:B>78407K. 
�AE>4O 87 87;>65==>3> A;54C5B, GB> 2 $5A?C1;8:5 �5;0@CAL 2>?@>A ?>8A:0 ?CB59 

C;CGH5=8O B5E=>;>38G5A:8E ?0@0<5B@>2 AK@>2, 8A?>;L7C5<KE 4;O 70?5:0=8O, 0 B0:65 
@0AH8@5=85 0AA>@B8<5=B0 =87:>;0:B>7=>9 <>;>G=>9 ?@>4C:F88 >AB05BAO 0:BC0;L=K<.  
&0:8< >1@07><, F5;LN @01>BK O28;>AL @07@01>B:0 =>2>3> 2840 AK@0 A ?>2KH5==>9 

A?>A>1=>ABL 2K45@6820BL 2KA>:>B5<?5@0BC@=K9 =03@52 ?@8 70?5:0=88 A <8=8<0;L=>9 
B5=45=F859 : >1@07>20=8N B>G5: :0@0<5;870F88 ;0:B>7K, >1;040NI53> DC=:F8>=0;L=K<8 
A2>9AB20<8 70 AG5B A=865=8O A>45@60=8O ;0:B>7K 8 >1>30I5=8O <>=>A0E0@0<8. 
�;O 2K?>;=5=8O ?>AB02;5==>9 F5;8 @5H0;8 A;54CNI85 7040G8:  
- CAB0=>2;5=85 B5E=>;>38G5A:8 >1>A=>20==>9 AB0488 2=5A5=8O D5@<5=B0 ;0:B07K 4;O 

A=865=8O A>45@60=8O ;0:B>7K 2 AK@5; 
- 87CG5=85 2;8O=8O 384@>;870 <>;>G=>3> A0E0@0 2 B5E=>;>388 AK@0 A G5445@870F859 8 

B5@<>?;0AB8D8:0F859 AK@=>9 <0AAK =0 53> A?>A>1=>ABL 2K45@6820BL 2KA>:>B5<?5@0BC@=K9 
=03@52 ?@8 70?5:0=88; 

- @07@01>B:0 B5E=>;>38G5A:8E @568<>2 ?@>872>4AB20 AK@0 A G5445@870F859 8 
B5@<>?;0AB8D8:0F859 AK@=>9 <0AAK A C;CGH5==>9 A?>A>1=>ABLN : 70?5:0=8N. 

 

 �&�$���/ �  �&"�/ 

�AA;54>20=8O 1K;8 2K?>;=5=K 2 ;01>@0B>@8OE :0D54@K B5E=>;>388 <>;>:0 8 <>;>G=KE 
?@>4C:B>2 �5;>@CAA:>3> 3>AC40@AB25==>3> C=825@A8B5B0 ?8I52KE 8 E8<8G5A:8E B5E=>;>389. 
#>;CG5=85 >?KB=KE >1@07F>2 AK@0 >ACI5AB2;O;8 ?> ?@><KH;5==>9 B5E=>;>388 
?@>872>4AB20 AK@0 « >F0@5;;0», :>B>@0O 1K;0 040?B8@>20=0 : ;01>@0B>@=K< CA;>28O<5.  

"1J5:B0<8 8AA;54>20=8O O2;ONBAO B5E=>;>38G5A:85 A2>9AB20 AK@0 A G5445@870F859 8 
B5@<>?;0AB8D8:0F859 AK@=>9 <0AAK, 8A?>;L7C5<>3> 4;O 70?5:0=8O =0 ?8FF0E. �;O 2K@01>B:8 
8AA;54C5<KE >1@07F>2 ?@8<5=O;8 <>;>G=>5 AK@Lё, 4>AB02;5==>5 A ?@54?@8OB8O 
'?@02;ONI0O :><?0=8O E>;48=30 « >38;52A:0O <>;>G=0O :><?0=8O «�01CH:8=0 :@K=:0». 
(878:>-E8<8G5A:85 ?>:070B5;8 <>;>G=>3> AK@LO ?@54AB02;5=K 2 B01;8F5 1. 
  

                                                           
5 &� BY 391731140.014. &5E=>;>38G5A:0O 8=AB@C:F8O ?> 873>B>2;5=8N AK@0 ?>;CB25@4>3> « >F0@5;;0-?8FF0» 
«%2560». CB2. """ «%02CH:8=-"@H0». 3 2021. 3 24 A. 



  �еEF=и> ��'&, 2024 № 1(36) 
 

 

 

 

19 

&45?. 1. (878:>-E8<8G5A:85 ?>:070B5;8 <>;>G=>3> AK@LO 

Table 1. Physico-chemical parameters of dairy raw materials 

!08<5=>20=85 >1J5:B0  

#>:070B5;8 

 0AA>20O 4>;O 
68@0, % 

 0AA>20O 4>;O 
15;:0, % 

&8B@C5<0O 
:8A;>B=>ABL, 

°& 

#;>B=>ABL, 
:3/<3 

*5;L=>5 <>;>:> 3,80 3,0 17,0 1028,0 

"15768@5==>5 <>;>:> 0,05 3,0 16,0 1030,0 

 

� :0G5AB25 >A=>2=>9 70:20A>G=>9 <8:@>D;>@K 4;O ?>;CG5=8O AK@0 8A?>;L7>20;8 
10:B5@80;L=CN 70:20A:C ST TH (?@>872>48B5;L «Biotec», �B0;8O) 87 @0AG5B0 20 U =0 2000 :3 
A<5A8. �84>2>9 A>AB02 70:20A:8: Streptococcus thermophilus. � :0G5AB25 <>;>:>A25@BK20NI53> 
D5@<5=B=>3> ?@5?0@0B0 ?@8<5=O;8 D5@<5=B Clerichi 80/20 0:B82=>ABLN 150 IMCU/<;. 
�84@>;87 ;0:B>7K ?@>2>48;8 A ?><>ILN D5@<5=B0 ³-30;0:B>78407K NolaFit 5500 
(?@>872>48B5;L Chr.Hansen, �0=8O) 0:B82=>ABLN 5500 BLU/<; 87 @0AG5B0 400 <; =0 1000 :3 
A<5A8. 
#@8 ?@>2545=88 @01>BK ?>;L7>20;8AL AB0=40@B=K<8, >1I5?@8=OBK<8 8 A?5F80;L=K<8 

<5B>40<8 8AA;54>20=89. &8B@C5<CN :8A;>B=>ABL >?@545;O;8 B8B@8<5B@8G5A:8< <5B>4>< ?>  
�"%& 3624-92, 0:B82=CN :8A;>B=>ABL A ?><>ILN @!-<5B@0 ?> �"%& 26781-85, <0AA>2CN 
4>;N ;0:B>7K 9>4><5B@8G5A:8< <5B>4>< ?> �"%& 29248-91, >?@545;5=85 >AB0B>G=>3> 
:>;8G5AB20 ;0:B>7K ?>A;5 384@>;870 >ACI5AB2;O;8 ?> <>48D8F8@>20==><C 
9>4><5B@8G5A:><C <5B>4C >?@545;5=8O <0AA>2>9 4>;8 ;0:B>7K [16], B5AB =0 2KBO3820=85 ?> 
<5B>48:5 >?@545;5=8O A?>A>1=>AB8 AK@=>9 <0AAK 2KBO3820BLAO ?@8 2KA>:8E B5<?5@0BC@0E 2 
4;8==K5 B>=:85 =8B8. 

 

$��'�0&�&/ � �) "�%'���!�� 

!0 ?5@2>< MB0?5 @01>BK ?@>25;8 8AA;54>20=8O 4;O CAB0=>2;5=8O >?B8<0;L=>9 AB0488 
2=5A5=8O D5@<5=B0 ³-30;0:B>78407K 2 =>@<0;87>20==CN A<5AL 4;O ?>;CG5=8O AK@0 B8?0 
« >F0@5;;0» 4;O 70?5:0=8O. �K;> >ACI5AB2;5=> 87CG5=85 ?@>F5AA0 384@>;870 ;0:B>7K =0 
@07=KE AB048OE B5E=>;>38G5A:>3> ?@>F5AA0 8 ?@8 @07=KE A?>A>10E G5445@870F88 AK@=>3> 
75@=0:  

- >?KB=K9 >1@075F № 1 ‒ =0 AB0488 E@0=5=8O =>@<0;87>20==>9 A<5A8, t384@ = (4±2) °%,                 
Ç = 12 G, 8 G5445@870F8O AK@=>3> 75@=0 2 ?;0AB5;  

- >?KB=K9 >1@075F № 2 ‒ =0 AB0488 A>7@520=8O =>@<0;87>20==>9 A<5A8, t384@ = (10±2) °%,                    
Ç = 12 G 8 G5445@870F8O AK@=>3> 75@=0 2 ?;0AB5;  

- >?KB=K9 >1@075F № 3 ‒ =0 AB0488 2=5A5=8O :><?>=5=B>2 4;O A25@BK20=8O,                                         
t384@ = (37±1) °%, Ç = 1 G 8 G5445@870F8O AK@=>3> 75@=0 2 ?;0AB5;  

- >?KB=K9 >1@075F № 4 ‒ =0 AB0488 2=5A5=8O :><?>=5=B>2 4;O A25@BK20=8O,                                    
t384@ = (37±1) °%, Ç = 1 G 8 G5445@870F8O AK@=>3> 75@=0 ?>4 A;>5< AK2>@>B:8;  
&5<?5@0BC@=K5 @568<K ?@>2545=8O 384@>;8B8G5A:>3> @0AI5?;5=8O <>;>G=>3> A0E0@0 2 

>?KB=KE >1@07F0E >1>A=>20=K A>>B25BAB2CNI8<8 AB048O<8 B5E=>;>38G5A:>3> ?@>F5AA0, =0 
:>B>@KE 2=>A8;8 D5@<5=B 2 =>@<0;87>20==CN A<5AL. 
� :0G5AB25 :>=B@>;L=>3> >1@07F0 8A?>;L7>20;8 AK@ « >F0@5;;0» 157 ?@8<5=5=8O 

384@>;870 ;0:B>7K. $57C;LB0BK 384@>;870 ;0:B>7K A ?@8<5=5=85< D5@<5=B0 ³-30;0:B>78407K 

=0 @07=KE AB048OE B5E=>;>38G5A:>3> ?@>F5AA0 ?@>872>4AB20 AK@0 A +8&%  ?@54AB02;5=K 2             
B01;8F5 2. 
  



Пище6ая Fех=>?>7ия  
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&45?. 2. #0@0<5B@K ?@>F5AA0 384@>;870 ;0:B>7K D5@<5=B>< ³-30;0:B>78407>9 =0 @07=KE AB048OE 
B5E=>;>38G5A:>3> ?@>F5AA0 ?@>872>4AB20 AK@0 

Table 2. Parameters of the lactose hydrolysis process using the ³-galactosidase enzyme at different stages 

of the cheese production technological process 

!08<5=>20=85 >1@07F0 
 0AA>20O 4>;O ;0:B>7K, % �>;8G5AB2> 384@>;87>20==>9 

;0:B>7K, % 
2 8AE>4=>9 
A<5A8 

2 AKGC6=>< A3CAB:5 
?>A;5 384@>;870 

�>=B@>;L=K9 >1@075F  

4,87 

3 - 

"?KB=K9 >1@075F № 1 1,89 59,3 

"?KB=K9 >1@075F № 2  0,47 90,3 

"?KB=K9 >1@075F № 3  1,96 59,8 

"?KB=K9 >1@075F № 4  1,98 58,9 

 

�0: 284=> 87 B01;8FK 2, ?@>F5AA A=865=8O :>;8G5AB20 ;0:B>7K 2 =>@<0;87>20==>9 A<5A8 
CA?5H=> ?@>H5; 2> 2A5E >?KB=KE >1@07F0E. "?@545;5=>, GB> AB048O 2=5A5=8O D5@<5=B0  
³-30;0:B>78407K =5 >:07K205B ACI5AB25==>3> 2;8O=8O =0 :>;8G5AB2> 384@>;87>20==>3> 
<>;>G=>3> A0E0@0, B0: :0: 53> A=865=85 2> 2A5E >?KB=KE >1@07F0E ?@>87>H;> =0 60‒90 % >B 
8AE>4=>3> :>;8G5AB20 55 2 =>@<0;87>20==>9 A<5A8, >4=0:> ?@8 MB>< <>65B >:07K20BL 2;8O=85 
=0 B5E=>;>38G5A:85 A2>9AB20 3>B>2>3> ?@>4C:B0 ?@8 70?5:0=88. �0;55 ?@>25;8 ?@>F5AA 
G5445@870F88 AK@=>3> 75@=0. $57C;LB0BK 8AA;54>20=8O 2;8O=8O 384@>;870 ;0:B>7K =0 
8=B5=A82=>ABL <>;>G=>:8A;>3> ?@>F5AA0 ?@8 G5445@870F88 AK@=>3> 75@=0 8AA;54C5<KE 
>1@07F>2 ?@54AB02;5=K 2 B01;8F5 3.  

�KO2;5=> (B01;8F0 3), GB> AB048O 2=5A5=8O D5@<5=B0 ³-30;0:B>78407K =5 2;8O5B =0 
8=B5=A82=>ABL <>;>G=>:8A;>3> ?@>F5AA0 2 AK@=>< 75@=5 ?@8 G5445@870F88. #@8 MB>< ?@>F5AA 
G5445@870F88 2> 2A5E >?KB=KE >1@07F0E =5 8<5; >B;8G89 2 A@02=5=88 A :>=B@>;L=K< 
>1@07F><. �:B82=0O :8A;>B=>ABL 8AA;54C5<KE >1@07F>2 ?>A;5 G5445@870F88 A>AB028;0  
5,24‒5,30 54. @!. �<5AB5 A B5< CAB0=>2;5=>, GB> 8=B5=A82=>ABL <>;>G=>:8A;>3> ?@>F5AA0 ?@8 
G5445@870F88 ?>4 A;>5< AK2>@>B:8 (>?KB=K9 >1@075F № 4) 2KH5 2 1,5‒2 @070 ?> A@02=5=8N A 
?@>2545=85< 40==>3> ?@>F5AA0 2 ?;0AB5 (>?KB=K5 >1@07FK № 1, 2, 3) =5 7028A8<> >B AB0488 
2=5A5=8O ³-30;0:B>78407K. -B> <>65B 1KBL >1CA;>2;5=> 1>;55 8=B5=A82=K< @0728B85< 
<>;>G=>:8A;>9 <8:@>D;>@K 2 AK@=>< 75@=5, =0E>4OI8<AO ?>4 A;>5< AK2>@>B:8.  

 
&45?. 3. �=B5=A82=>ABL <>;>G=>:8A;>3> ?@>F5AA0 ?@8 G5445@870F88 AK@=>3> 75@=0 2 7028A8<>AB8 

>B AB0488 ?@>2545=8O 384@>;870 ;0:B>7K 

Table 3. The intensity of the lactic acid process during cheddarization of cheese curd depending on the 

stage of lactose hydrolysis 

!08<5=>20=85 
>1@07F0 

AK@0 A +8&%  

�:B82=0O :8A;>B=>ABL 
AK@=>3> 75@=0, 54. @! #@>4>;68B5;L=>ABL 

G5445@870F88, <8= 

&8B@C5<0O 
:8A;>B=>ABL 
AK2>@>B:8 
4>/?>A;5 

G5445@870F88, °& 

?5@54 
G5445@870F859 

?>A;5 
G5445@870F88 

�>=B@>;L=K9 >1@075F 6,19±0,03 5,24±0,03 120 16 ±1,9/ 3 
"?KB=K9 >1@075F № 1 6,26±0,03 5,30±0,03 120 12±1,9 / 3 
"?KB=K9 >1@075F № 2 6,29±0,03 5,29±0,03 120 14±1,9 / 3 
"?KB=K9 >1@075F № 3 6,35±0,03 5,25±0,03 120 14±1,9 / 3 
"?KB=K9 >1@075F № 4 6,42±0,03 5,30±0,03 90 13±1,9 / 19±1,9 
 

�0;55 8AA;54>20=0 A?>A>1=>ABL >?KB=KE >1@07F>2 AK@0 : 2KBO3820=8N ?@8 
B5@<>?;0AB8D8:0F88. � :0G5AB25 3@5NI59 A@54K 2KABC?0;0 ?0AB5@87>20==0O 2>40 A 
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B5<?5@0BC@>9 (79±1) ⁰ %. $57C;LB0BK ?@>F5AA0 B5@<>?;0AB8D8:0F88 ?@54AB02;5=K 2 B01;8F5 
4. 

 

&45?. 4. %?>A>1=>ABL AK@=>3> ?;0AB0 : 2KBO3820=8N 2 ?@>F5AA5 B5@<>?;0AB8D8:0F88 2 
7028A8<>AB8 >B AB0488 2=5A5=8O ;0:B07K 

Table 4. The ability of the cheese slab to stretch during thermoplasticization process depending on the stage 

of adding the lactase  

!08<5=>20=85  
>1@07F0 $57C;LB0BK ?@>F5AA0 B5@<>?;0AB8D8:0F88 

�>=B@>;L=K9 >1@075F  �>B>2>5 B5AB> 8<55B 2 <5@C ?;>B=CN :>=A8AB5=F8N, @0ABO3820=85 2 
?>;>B=> 157 @07@K20, 8<55B 3;O=F52CN ?>25@E=>ABL 

"?KB=K9 >1@075F № 1  �>B>2>5 B5AB> 8<55B ?>;>68B5;L=K9 B5AB =0 ?;02;5=85, >4=0:> B5AB> =5 
2KBO38205BAO «2 ?>;>B=>» 157 @07@K20, 8<55B =5A:>;L:> <O3:CN AB@C:BC@C, 
?>25@E=>ABL =54>AB0B>G=> 3;O=F520O "?KB=K9 >1@075F № 2  

"?KB=K9 >1@075F № 3  &5AB =0 ?;02;5=85 ?>;>68B5;L=K9, B5AB> 3;O=F52>5, 2 <5@C ?;>B=>5, >4=0:> ?@8 1>;LH5< @0ABO3820=88 @07@K205BAO 

"?KB=K9 >1@075F № 4  &5AB =0 ?;02;5=85 ?>;>68B5;L=K9, B5AB> @0ABO38205BAO 2 «?>;>B=>» 157 @07@K20, ?>25@E=>ABL 3;O=F520O 
 

%>3;0A=> 40==K<, ?@54AB02;5==K< 2 B01;8F5 4, 8AA;54C5<K5 >1@07FK >1;040;8 
?>;>68B5;L=>9 A?>A>1=>ABLN : 2KBO3820=8N. "?KB=K5 >1@07FK № 3, 4, 0 B0:65 :>=B@>;L=K9 
>1@075F E0@0:B5@87>20;8AL 2 <5@C ?;>B=>9 :>=A8AB5=F859, @0ABO3820;8AL «2 ?>;>B=>» 157 
@07@K20 A 3;O=F52>9 ?>25@E=>ABLN. � B> 65 2@5<O ?@8 @07@K25 «?>;>B=0» >BG5B;82> 1K;8 
284=K 2>;>:=0, GB> O2;O5BAO ?>4B25@645=85< 2KA>:>3> :0G5AB20 AK@=>3> B5AB0. "4=0:> 
>?KB=K9 >1@075F № 1, 345 2=5A5=85 ³-30;0:B>78407K >ACI5AB2;O;>AL =0 AB0488 E@0=5=8O 
=>@<0;87>20==>9 A<5A8 ?@8 t384@ = (4±2) °% 8 G5445@870F859 AK@=>3> 75@=0 2 ?;0AB5 8 >1@075F 
№ 2 A 2=5A5=85< D5@<5=B0 =0 AB0488 A>7@520=8O =>@<0;87>20==>9 A<5A8 ?@8 t384@ = (10±2) °% 

8 G5445@870F859 AK@=>3> 75@=0 2 ?;0AB5 =5 2KBO3820;8AL «2 ?>;>B=>», 8<5;8 @07@K2 157 
>1@07>20=8O 2>;>:>=, 0 B0:65 E0@0:B5@87>20;8AL <O3:>9 :>=A8AB5=F859. +B> <>65B 1KBL 
A2O70=> A 4;8B5;L=>ABLN ?@>F5AA0 384@>;870, :>B>@K9 A>AB028; 12 G 8 ?>;CG5=85< AK@=>3> 

?;0AB0 <O3:>9 :>=A8AB5=F88. #@8 MB>< =08;CGH8< B5AB>< =0 ?;02;5=85 >B<5G5= >?KB=K9 
>1@075F № 4, 345 D5@<5=B ³-30;0:B>78407C 2=>A8;8 2 =>@<0;87>20==CN A<5AL =0 AB0488 
4>102;5=8O :><?>=5=B>2 4;O A25@BK20=8O ?@8 t384@ = (37±1) °% 8 ?@>2545=85< G5445@870F88 
AK@=>3> 75@=0 ?>4 A;>5< AK2>@>B:8 2 B5G5=85 1 G.  
!0 A;54CNI5< MB0?5 @01>BK ?> >:>=G0=88 ?@>F5AA0 B5@<>?;0AB8D8:0F88, 8AA;54C5<K< 

>1@07F0< AK@=>3> B5AB0 ?@840;8 D>@<C F8;8=4@0 8 >E;048;8 2 @0AA>;5 4> B5<?5@0BC@K 
2=CB@8 ?@>4C:B0 (10±1) °%. �0B5< 1K;0 >ACI5AB2;5=0 >F5=:0 A?>A>1=>AB8 8AA;54C5<KE 
>1@07F>2 AK@0 : 70?5:0=8N ?@8 B5<?5@0BC@5 (250±1) ⁰ % 2 B5G5=85 4 <8=CB A 8A?>;L7>20=85< 
>A=>2K 4;O ?8FFK. �KA>:>B5<?5@0BC@=><C =03@52C ?>425@30;8AL >?KB=K5 >1@07FK AK@0 A 
=08;CGH59 A?>A>1=>ABLN : B5@<>?;0AB8D8:0F88, 0 8<5==> >?KB=K5 >1@07FK № 3, 4, 0 B0:65 
:>=B@>;L=K9 >1@075F. �A5 8AA;54C5<K5 >1@07FK 8<5;8 ?>;>68B5;L=K9 B5AB =0 70?5:0=85. 
"B<5G5=>, GB> >?KB=K5 >1@07FK AK@0 № 3, 4 ?>A;5 70?5:0=8O =0 ?8FF5 >1;040;8 @>2=>9 15;>9 
?>25@E=>ABLN, 2KBO3820;8AL 2 =8BL 4> 40 A<, 157 =0;8G8O B>G5: :0@0<5;870F88 <>;>G=>3> 
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#@8ё<:0 <>;>:0-AK@LO, >E;0645=85 8 ?@><56CB>G=>5 E@0=5=85 <>;>:0 (t = (4±2) °%, =5 1>;55 36 G) 

  

#>4>3@52 8 =>@<0;870F8O <>;>:0 2 ?>B>:5 (t = (65±5) °%) 
  

�0:B>DC38@>20=85 8 457>4>@0F8O <>;>:0 (65±2)°%; 0,04‒0,06  #0 
  

&5@<870F8O <>;>:0 (t = (70±2) °%, Ç = 20‒30 A) 
  

"E;0645=85 (4±2) °% 8 ?@><56CB>G=>5 E@0=5=85 (=5 1>;55 24 G) 
  

#0AB5@870F8O <>;>:0 (t = (74±2) ºC, Ç = 20‒30 A) 
  

"E;0645=85 4> B5<?5@0BC@K A25@BK20=8O (t = (37±1) ºC) 
  

�=5A5=85 :><?>=5=B>2 4;O A25@BK20=8O  
(70:20A:0, D5@<5=B ³-30;0:B>78407K 2 :>;8G5AB25 400 <; =0 1000 :3 A<5A8) 

  

%>7@520=85 <>;>:0 ?@8 B5<?5@0BC@5 A25@BK20=8O (Ç = 30 <8=CB) 
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$<E. 1. &5E=>;>38G5A:0O AE5<0 ?@>872>4AB20 =87:>;0:B>7=>3> AK@0 A G5445@870F859 8 
B5@<>?;0AB8D8:0F859 AK@=>9 <0AAK A C;CGH5==>9 A?>A>1=>ABLN : 70?5:0=8N 

Fig. 1. Technological scheme for the production of low-lactose cheese with cheddarization and 

thermoplasticization of the cheese mass with improved baking ability 
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1KBL 8A?>;L7>20=K ?@54?@8OB8O<8 <>;>G=>9 ?@><KH;5==>AB8 $5A?C1;8:8 �5;0@CAL 8 
$>AA89A:>9 (545@0F859 ?@8 ?@>872>4AB25 =87:>;0:B>7=>9 <>;>G=>9 ?@>4C:F88, 0 B0:65 4;O 
?>;CG5=8O AK@>2 B8?0 « >F0@5;;0», 8A?>;L7C5<KE 4;O 70?5:0=8O 2 A53<5=B5 HoReCa.  
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OPTIMIZATION OF THE PROCESS OF CHITOSAN REGENERATION DURING 

DESORPTION WITH HYDROCHLORIC ACID 

O. V. Pavlova, M. M. Trusova 

Grodno State University named after Yanka Kupala, Republic of Belarus 

 

ABSTRACT 
Introduction. It is currently important to study the mechanisms and methods of chitosan regeneration in order 

to increase the reuse cycles of chitosan as a sorbent in fruit and berry natural wines technologies. The scientific 

research objective was to optimize the desorption process of chitosan with hydrochloric acid. 

Materials and methods. Biuret method for determining protein concentration in a model solution before and 

after sorption as well as methods of mathematical statistics - conducting a full factorial experiment and drawing 

up regression equations based on the experimental results have been used. 

Results. The effectiveness of repeated use of chitosan has been studied, it has been found that there is a loss 

of adsorption efficiency by 26,7 % after the second use, and by 46,7 % after the third use. The three-fold reuse 

of the sorbent material is an effective approach in the technological process, which can be carried out by 

treating chitosan with a 10 % hydrochloric acid solution, followed by rinsing with flowing water at a 

temperature of 60370 oC. 

Conclusions. The proposed method for chitosan regeneration can be used in the food industry, which will help 

increase service life of the sorbent material, enable its effective reuse, and reduce the amount of disposed 

waste, thereby mitigating environmental pollution. 
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ΑB = (Co - CB) × V / m,                                                    (1) 

345 �B 3 04A>@1F8>==0O 5<:>ABL (3 25I5AB20/3 A>@15=B0); 
%o 3 =0G0;L=0O :>=F5=B@0F8O @0AB2>@0 (3/;); 
%B 3 :>=F5=B@0F8O @0AB2>@0 ?>A;5 A>@1F88 (3/;); 
V 3 >1J5< @0AB2>@0 (;); 
m 3 <0AA0 A>@15=B0. 
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&45?. 1. '@>2=8 20@L8@>20=8O :><?>=5=B>2 A@54K 

Table 1. Levels of environmental component variation 

(0:B>@ 
'A;>2=>5 
>1>7=0G5=85 
D0:B>@0 

'@>25=L �=B5@20; 
20@L8@>20=8O (λ) !86=89 

(-) 

%@54=89 
(0) 

�5@E=89 
(+) 

&5<?5@0BC@0 2>4K, °% A 50 60 70 10 

�>=F5=B@0F8O HCl, % � 6 8 10 2 

 

 0B@8F0 ?;0=8@>20=8O 42CED0:B>@=>3> M:A?5@8<5=B0 ?> >F5=:5 2;8O=8O CA;>289 
@535=5@0F88 =0 A>@1F8>==CN 5<:>ABL E8B>70=0 ?> >B=>H5=8N : 15;:C ?>A;5 2B>@8G=>3> 
8A?>;L7>20=8O ?@54AB02;5=0 2 B01;8F5 2. 

&45?. 2.  0B@8F0 ?;0=8@>20=8O 42CED0:B>@=>3> M:A?5@8<5=B0 8 53> @57C;LB0BK (n=2, P = 0,4653, 
R2 = 0,9881) 

Table 2. Matrix for planning a two-factor experiment and its results (n=2, P = 0,4653, R2 = 0,9881) 

�0@80=B A@54K 
�AA;54C5<K5 D0:B>@K %>@1F8>==0O 5<:>ABL, 3 

25I5AB20 /3 A>@15=B0 �, (>%) �, (HCl, %) 

1 -1 -1 0,1 

2 -1 0 0,5 

3 -1 +1 1,0 

4 0 -1 0,6 

5 0 0 1,1 

6 0 +1 1,4 

7 +1 -1 0,9 

8 +1 0 1,6 

9 +1 +1 2,2 

 

�;O A@02=5=8O MDD5:B>2 2;8O=8O M:A?5@8<5=B0;L=KE D0:B>@>2 =0 DC=:F8N >B:;8:0 8 
40;L=59H59 >F5=:8 7=0G8<>AB8 :>MDD8F85=B>2 C@02=5=89 @53@5AA88 =0 @8AC=:5 1 

?@54AB02;5=0 :0@B0 #0@5B>. 
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$<E.1. %B0=40@B878@>20==0O :0@B0 #0@5B> 4;O 04A>@1F8>==>9 0:B82=>AB8 E8B>70=0 

Fig. 1. Standardized Pareto map for chitosan sorption capacity  

 0B@8F0 #(-, A>3;0A=> :>B>@>9 ?@83>B>28;8 32 20@80=B0 @568<>2 @535=5@0F88 
:><18=8@>20==>3> A>@15=B0, 845=B8G=0 B0:>2>9 4;O E8B>70=0 (B01;8F0 1), B0: :0: 
M:A?5@8<5=B ?@>2>48;AO ?@8 0=0;>38G=KE CA;>28OE.  0B@8F0 ?;0=8@>20=8O 42CED0:B>@=>3> 
M:A?5@8<5=B0 ?> >F5=:5 2;8O=8O CA;>289 @535=5@0F88 =0 A>@1F8>==CN 5<:>ABL 
:><18=8@>20==>3> A>@15=B0 ?> >B=>H5=8N : 15;:C ?>A;5 2B>@8G=>3> 8A?>;L7>20=8O 
?@54AB02;5=0 2 B01;8F5 3.  

&45?. 3.  0B@8F0 ?;0=8@>20=8O 42CED0:B>@=>3> M:A?5@8<5=B0 8 53> @57C;LB0BK (n=2, P = 0,3305, 
R2 = 0,9989) 

Table 3. Matrix for planning a two-factor experiment and its results (n=2, P = 0,3305, R2 = 0,9989) 

�0@80=B A@54K 
�AA;54C5<K5 D0:B>@K %>@1F8>==0O 5<:>ABL, 3 

25I5AB20 /3 A>@15=B0 A, (>%) B, (HCl, %) 

1 -1 -1 0,05 

2 -1 0 0,4 

3 -1 +1 0,7 

4 0 -1 0,3 

5 0 0 0,8 

6 0 +1 1,3 

7 +1 -1 0,6 

8 +1 0 1,3 

9 +1 +1 1,9 

�=0G8<>ABL ?>;CG5==KE :>MDD8F85=B>2 C@02=5=8O @53@5AA88 ?>4B25@6405BAO :0@B>9 
#0@5B>, ?@54AB02;5==>9 =0 @8AC=:5 2. 
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$<E. 2. %B0=40@B878@>20==0O :0@B0 #0@5B> 4;O 04A>@1F8>==>9 0:B82=>AB8 :><18=8@>20==>3> 
A>@15=B0 

Fig. 2. Standardized Pareto map for the sorption capacity of a combined sorbent 

 

$��'�0&�&/ � �) "�%'���!�� 

'AB0=>2;5=>, GB> =0 A>@1F8>==CN 5<:>ABL E8B>70=0 ?>A;5 @535=5@0F88 4>AB>25@=> 2;8ONB 
>10 D0:B>@0: :>=F5=B@0F8O A>;O=>9 :8A;>BK 4;O >1@01>B:8 8 B5<?5@0BC@0 ?@><K2=>9 2>4K. 
 0:A8<0;L=0O A>@1F8>==0O 5<:>ABL E8B>70=0 ?>A;5 @535=5@0F88 1K;0 2KO2;5=0 ?@8 
>1@01>B:5 E8B>70=0 10 % @0AB2>@>< A>;O=>9 :8A;>BK 8 ?>A;54CNI59 ?@><K2:5 2>4>9 A 
B5<?5@0BC@>9 60370 >%. 
#> @57C;LB0B0< ?@>2545==KE M:A?5@8<5=B>2 ?>;CG5=> C@02=5=85 @53@5AA88, :>B>@>5 

045:20B=> >?8AK205B 2708<>A2O7L A>@1F8>==>9 5<:>AB8 E8B>70=0 ?>A;5 @535=5@0F88 >B 
:>=F5=B@0F88 @0AB2>@0 A>;O=>9 :8A;>BK 8 B5<?5@0BC@K 2>4K 4;O ?>A;54CNI59 ?@><K2:8. 
#>A;5 8A:;NG5=8O 87 C@02=5=8O =57=0G8<KE D0:B>@>2 >=> ?@8>1@5;> A;54CNI89 284: 

Y=-4,0556 + 0,0516×A + 0,25×B,                                           (2) 

345 Y 3 A>@1F8>==0O 5<:>ABL, (3 25I5AB20 /3 A>@15=B0); 
� 3 B5<?5@0BC@0 2>4K, °%; 
� 3 :>=F5=B@0F8O @0AB2>@0 A>;O=>9 :8A;>BK, %. 
 

�;O >?@545;5=8O >1;0AB59, ?@8 :>B>@KE MB8 ?>:070B5;8 8<5NB =081>;LH55 7=0G5=85, 
?>AB@>8;8 3@0D8: ?>25@E=>AB8 >B:;8:0 (@8AC=>: 3). 
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$<E. 3. #>25@E=>ABL >B:;8:0, >B@060NI0O 7028A8<>ABL 25;8G8=K A>@1F8>==>9 5<:>AB8 >B 
:>=F5=B@0F88 HCl 8 B5<?5@0BC@K 2>4K 

Fig. 3. Response surface reflecting the dependence of the sorption capacity on the HCl concentration and 

water temperature 

#@>2545=> 8AA;54>20=8O MDD5:B82=>AB8 <=>3>:@0B=>3> 8A?>;L7>20=8O E8B>70=0 4;O 
04A>@1F88 15;:0, @57C;LB0BK ?@54AB02;5=K 2 B01;8F5 4. 

&45?. 4. �@0B=>ABL 8A?>;L7>20=8O E8B>70=0 

Table 4. Reuse cycles of chitosan 

 >45;L 
�>=F5=B@0F8O 
@0AB2>@0 ?>A;5 
A>@1F88, <3/<; 

%>@1F8>==0O 5<:>ABL, 3 
25I5AB20 /3 A>@15=B0 

-DD5:B82=>ABL, 
% 

#5@2>5 8A?>;L7>20=85 2,5 3 100 

�B>@>5 8A?>;L7>20=85 2,9 2,2 73,3 

&@5BL5 8A?>;L7>20=85 3,2 1,6 53,3 

+5B2ё@B>5 8A?>;L7>20=85 3,6 0,8 26,7 

#OB>5 8A?>;L7>20=85 3,9 0,2 6,7 

 

$535=5@0F8O A>@15=B0 >ACI5AB2;O;0AL >1@01>B:>9 10 % @0AB2>@>< A>;O=>9 :8A;>BK 8 
?>A;54CNI59 ?@><K2:>9 ?@>B>G=>9 2>4>9 A B5<?5@0BC@>9 60370 >%. 
'AB0=>2;5=>, GB> A>@1F8>==0O 5<:>ABL E8B>70=0 ?> >B=>H5=8N : 15;:C 0;L1C<8=C 3 3 3 =0 

1 3 A>@15=B0, ?>2B>@=>5 ?@8<5=5=85 A>@15=B0 2>7<>6=> 1;03>40@O :8A;>B=>9 45=0BC@0F88 
G0AB8 15;:>2 2 ?@>F5AA5 @535=5@0F88 A>@15=B0 8 C40;5=8O 8E ?@8 ?@><K20=88 A>@15=B0 2>4>9. 
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� ?@>F5AA5 :8A;>B=>9 45=0BC@0F88 =0@CH05BAO =0B82=0O AB@C:BC@0 3;>1C;K 0;L1C<8=0, 
@07@CH0NBAO E8<8G5A:85 A2O78, >1@07>20==K5 A <>;5:C;>9 E8B>70=0 2 ?@>F5AA5 E8<8G5A:>9 
04A>@1F88, >4=0:> ?@>8AE>48B ?>B5@O MDD5:B82=>AB8 04A>@1F88 =0 26,7 % ?>A;5 ?5@2>3> 
8A?>;L7>20=8O, ?>A;5 2B>@>3> 8A?>;L7>20=8O =0 46,7 % 8 =0 73,3 % ?>A;5 B@5BL53> 
8A?>;L7>20=8O. -B> 3>2>@8B > B><, GB> MDD5:B82=K< O2;O5BAO 3-:@0B=>5 8A?>;L7>20=85 
A>@15=B0 2 B5E=>;>38G5A:>< ?@>F5AA5. 
'AB0=>2;5=>, GB> =0 A>@1F8>==CN 5<:>ABL :><18=8@>20==>3> A>@15=B0 ?>A;5 @535=5@0F88 

4>AB>25@=> 2;8ONB >10 D0:B>@0, <0:A8<0;L=0O A>@1F8>==0O 5<:>ABL :><18=8@>20==>3> 
A>@15=B0 ?>A;5 @535=5@0F88 1K;0 CAB0=>2;5=0 ?@8 >1@01>B:5 10 % @0AB2>@>< A>;O=>9 
:8A;>BK 8 ?>A;54CNI59 ?@><K2:5 ?@>B>G=>9 2>4>9 A B5<?5@0BC@>9 60370 >%. 
#> @57C;LB0B0< ?@>2545==KE M:A?5@8<5=B0 A>AB02;5=> C@02=5=85 @53@5AA88, 8<5NI55 

A;54CNI89 284: 

Y=0,6 - 0,05×A 3 0,14×B+0,0081×�×�,                                         (3) 

345 Y 3 A>@1F8>==0O 5<:>ABL, (3 25I5AB20 /3 A>@15=B0); 
� 3 B5<?5@0BC@0 2>4K, °%; 
� 3 :>=F5=B@0F8O @0AB2>@0 A>;O=>9 :8A;>BK, %. 
"1;0AB8, ?@8 :>B>@KE :>=F5=B@0F8O @0AB2>@0 A>;O=>9 :8A;>BK, B5<?5@0BC@K 2>4K, 

8A?>;L7C5<>9 4;O ?@><K2:8, 8<5NB =081>;LH55 7=0G5=85 4;O A>@1F8>==>9 5<:>AB8 
:><18=8@>20==>3> A>@15=B0 ?@54AB02;5=K 3@0D8:5 ?>25@E=>AB8 >B:;8:0 (@8A. 4). 

 

 

$<E. 4. #>25@E=>ABL >B:;8:0, >B@060NI0O 7028A8<>ABL 25;8G8=K A>@1F8>==>9 5<:>AB8 >B 
:>=F5=B@0F88 HCl 8 B5<?5@0BC@K 2>4K 

Fig. 4. Response surface reflecting the dependence of the sorption capacity on the HCl concentration and 

water temperature 

#> @57C;LB0B0< 8AA;54>20=8O CAB0=>2;5=K >?B8<0;L=K5 B5E=>;>38G5A:85 @568<K 
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@535=5@0F88 4;O :><18=8@>20==>3> A>@15=B0: >1@01>B:0 10 % @0AB2>@>< A>;O=>9 :8A;>BK 8 
?>A;54CNI0O ?@><K2:0 ?@>B>G=>9 2>4>9 A B5<?5@0BC@>9 60370 >%. 
$57C;LB0BK 8AA;54>20=8O MDD5:B82=>AB8 <=>3>:@0B=>3> 8A?>;L7>20=8O 

:><18=8@>20==>3> A>@15=B0 4;O 04A>@1F88 15;:0 >B@065=K 2 B01;8F5 5. 

&45?. 5. �@0B=>ABL 8A?>;L7>20=8O :><18=8@>20==>3> A>@15=B0 

Table 5. Reuse cycles of a combined sorbent  

 >45;L �>=F5=B@0F8O @0AB2>@0 
?>A;5 A>@1F88, <3/<; 

%>@1F8>==0O 5<:>ABL, 3 
25I5AB20 /3 A>@15=B0 

-DD5:B82=>ABL, 
% 

#5@2>5 
8A?>;L7>20=85 2,95 2,1 100 

�B>@>5 
8A?>;L7>20=85 3,05 1,9 90,5 

&@5BL5 
8A?>;L7>20=85 3,35 1,3 61,9 

+5B2ё@B>5 
8A?>;L7>20=85 3,8 0,4 19,0 

#OB>5 
8A?>;L7>20=85 3,95 0,1 4,8 

�0: A;54C5B 87 ?@54AB02;5==>9 2KH5 B01;8FK, A>@1F8>==0O 5<:>ABL :><18=8@>20==>3> 
A>@15=B0 (90 % :875;L3C@0 8 10 % E8B>70=0) ?> >B=>H5=8N : 15;:C 0;L1C<8=C 3 2,1 3 =0 1 3 
A>@15=B0. #>A;5 ?5@2>3> 8A?>;L7>20=8O ?@>8AE>48B ?>B5@O MDD5:B82=>AB8 04A>@1F88 =0                  
9,5 %, ?>A;5 2B>@>3> 8A?>;L7>20=8O =0 38,1 % 8 =0 81 % ?>A;5 B@5BL53> 8A?>;L7>20=8O. 
'AB0=>2;5=>, GB> :><18=8@>20==K9 A>@15=B <>6=> 8A?>;L7>20BL 2 B5E=>;>38G5A:>< 

?@>F5AA5 3-:@0B=>, 4;O MB>3> =5>1E>48<> >ACI5AB2;OBL @535=5@0F8N A>@15=B0 ?>A@54AB2>< 
>1@01>B:8 10 % @0AB2>@>< A>;O=>9 :8A;>BK 8 ?@><K2:>9 ?@>B>G=>9 2>4>9 A B5<?5@0BC@>9  
70 >%. 
$57C;LB0BK =0H8E 8AA;54>20=89 A>3;0ACNBAO A [20], 345 02B>@0<8 ?@>2545=0 @01>B0 ?> 

@535=5@0F88 E8B>70=0 0,5‒1,5 % @0AB2>@>< A>;O=>9 :8A;>BK ?>A;5 A>@1F88 28=><0B5@80;0. � 
@01>B5 8AA;54>20B5;59 [21] ?>:070=0 2>7<>6=>ABL B5@<8G5A:>9 8 E8<8G5A:>9 @535=5@0F88 
>B@01>B0==KE 0:B82=KE C3;59 @0AB2>@0<8 A5@=>9 :8A;>BK 8 384@>:A840 =0B@8O. �>:070=0 
MDD5:B82=>ABL E8<8G5A:>9 @535=5@0F88. 'G5=K5 87 (��"' �" «.6=K9 D545@0;L=K9 

C=825@A8B5B» 4>:070;8 MDD5:B82=>ABL E8<8G5A:>9 @535=5@0F88 A>@15=B>2 =0 >A=>25 
3C<8=>2KE 25I5AB2 [22]. 

 

����2+�!�� 

)8B>70= 8 :><18=8@>20==K5 A>@15=BK =0 53> >A=>25 O2;ONBAO ?5@A?5:B82=K<8 
A>@15=B0<8 4;O 8A?>;L7>20=8O 2 B5E=>;>388 D@C:B>2>-O3>4=KE =0BC@0;L=KE 28=, ?@83>4=K 
4;O <=>3>:@0B=>3> 8A?>;L7>20=8O 70 AG5B 8E @535=5@0F88 A>;O=>9 :8A;>B>9. 
#> @57C;LB0B0< 8AA;54>20=8O CAB0=>2;5=K >?B8<0;L=K5 B5E=>;>38G5A:85 @568<K 

@535=5@0F88: >1@01>B:0 10 % @0AB2>@>< A>;O=>9 :8A;>BK 8 ?>A;54CNI0O ?@><K2:0 
?@>B>G=>9 2>4>9 A B5<?5@0BC@>9 60370 >%. $57C;LB0BK, ?>;CG5==K5 2 40==>< 8AA;54>20=88, 
?>72>;OB @5H8BL ?@>1;5<C A@>:0 A;C61K 04A>@15=B>2, 8A?>;L7C5<KE 2 ?8I52>9 
?@><KH;5==>AB8, GB> >15A?5G8B M:>=><8N A@54AB2, 8A?>;L7C5<KE 2 ?@>872>4AB25, 8 A=878B 
B5<?K CB8;870F88 703@O7=ONI8E 25I5AB2, GB> ?>;>68B5;L=> A:065BAO =0 M:>;>388. 
!0 >A=>25 @57C;LB0B>2 8AA;54>20=8O @07@010BK205BAO <5B>48:0 @535=5@0F88 A>@15=B>2 2 

CA;>28OE ?@><KH;5==>3> ?@>872>4AB20. 
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COLOROMETRIC EVALUATION OF WATER-ALCOHOL EXTRACTS OF 

CHAMOMILE FLOWERS EXTRUDED 

M. V. Silich, I. M. Pochitskaya, N. V. Komarova 

Republican Unitary Enterprise «Scientific and Practical Center of the National Academy of Sciences of   

Belarus for Food», Republic of Belarus 

ABSTRACT 

Introduction. This article presents the results of studying the peculiarities of changing the color characteristics 

of extracts obtained from extruded spicy-aromatic raw materials. The preparation of raw materials used in the 

production of water-alcohol extracts of spicy-aromatic raw materials makes it possible to form the specified 

organoleptic parameters of beverages. The purpose of the study is to increase the coloring ability of chamomile 

flower extract. The scientific task is the colorometric assessment of extracts of chamomile flowers extruded in 

comparison with those dried in the traditional way. 

Materials and methods. Water-alcohol extracts of chamomile flowers were used, corresponding to  

STB 924-2008 [1], as well as flower extract after their extrusion 3 the raw material in a ratio of 1:10 with a    

50 % alcohol solution was infused at room temperature for 5 days. The colorometric assessment was carried 
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out using the Canon EOS 750D digital camera, an online calculator «CIE2000 Calculator», and an (the) Adobe 

Photoshop graphics editor. 

Results. It was found that extrusion makes it possible to obtain extracts of a more saturated color 3 the color 

difference �E with the extract of dried flowers is about 30 units. In extracts based on compositions of extruded 
and dried raw materials, there is a significant color difference for organoleptic perception in relation to the 

color of the extract of flowers dried in the traditional way, if the latter are 1-5 % in the composition. The color 

difference varies linearly in the range of from 30 to 10 units. 

Conclusions. The extrusion of chamomile flowers, as a way of preparing them for the production of water-

alcohol extracts, allows you to adjust the color of drinks in a wider range of color characteristics in comparison 

with the extract of flowers dried in the traditional way. 

KEY WORDS: colorometry, water-alcohol extracts; chamomile flowers; spicy-aromatic raw materials; 

extrusion; beverages. 
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!0CG=0O 7040G0 3 A@02=8B5;L=0O >F5=:0 F25B>2KE E0@0:B5@8AB8: M:AB@0:B0 F25B:>2 

@><0H:8 M:AB@C48@>20==KE A M:AB@0:B>< F25B:>2, 2KACH5==KE B@048F8>==K< A?>A>1><, =0 
>A=>25 F25B><5B@8G5A:>3> <5B>40. 
 

 �&�$���/ �  �&"�/ 

�AA;54>20=8O ?@>2>48;8 =0 1075 $5A?C1;8:0=A:>3> :>=B@>;L=>-8A?KB0B5;L=>3> :><?;5:A0 
?> :0G5AB2C 8 157>?0A=>AB8 ?@>4C:B>2 ?8B0=8O. 
� :0G5AB25 <0B5@80;>2 8A?>;L7>20;8 ?@O=>-0@><0B8G5A:>5 AK@L5 @><0H:8 8 M:AB@C40B 87 

=55. 
"A=>2=K<8 ?0@0<5B@0<8 M:A?5@8<5=B0 AB0; <>4C;L A>>B=>H5=8O 50 % A?8@B0 ?> 

>B=>H5=8N : @0AB8B5;L=><C AK@LN 3 1:10. � :0G5AB25 @0AB8B5;L=>3> AK@LO 8A?>;L7>20;8 
M:AB@C48@>20==>5 @0AB8B5;L=>5 AK@L5, @0AB8B5;L=>5 AK@L5, ?>;CG5==>5 B@048F8>==K< 
A?>A>1>< 8 M:AB@C48@>20==>5 @0AB8B5;L=>5 AK@L5 A ?>H03>2>9 (1 % 8 5 %) 70<5=>9 
M:AB@C48@>20==>3> @0AB8B5;L=>3> AK@LO 4> 20 % AK@L5<, ?>;CG5==K< B@048F8>==K< 
A?>A>1><. !0AB0820=85 @0AB8B5;L=>3> AK@LO ?@>2>48;8 ?@8 :><=0B=>9 B5<?5@0BC@5 2 B5G5=85 
5 ACB>:. 
�;O 8AA;54>20=8O F25B>2KE E0@0:B5@8AB8: >1@07F>2 ?@>2>48;8 D>B>AJ5<:C 2 >4=8E 

CA;>28OE 4;O 2A5E >1@07F>2: ?@8 8AB>G=8:5 >A25I5=8O D65 (AB0=40@B=K9 4=52=>9 A25B), A 
C3;>< =01;N45=8O =5 1>;55 2°, D>B>0??0@0B Canon EOS 750D; >1J5:B82 Canon EF-S 17-55mm 

f/2.8 IS USM; @568< AJ5<:8: ISO 400, f 5.6, 2K45@6:0 A>AB02;O;0 1/60. 
"1@01>B:C F25B>2KE E0@0:B5@8AB8: 8A?KBC5<KE >1@07F>2 ?@>2>48;8 ?@8 ?><>I8 8E 

D>B>87>1@065=89 A ?>A;54CNI59 >1@01>B:>9 2 3@0D8G5A:>< @540:B>@5 Adobe Photoshop. 
�>;8G5AB25==CN >F5=:C F25B>2>3> @07;8G8O 8;8 F25B>2>3> @0AAB>O=8O (@0AAB>O=85 <564C 

F25B0<8) >F5=820;8 ?@8 8A?>;L7>20=88 >=;09=-:0;L:C;OB>@0 «CIE2000 Calculator» [20], 

?>72>;ONI53> ?@>25AB8 @0AG5B 2 @07;8G=KE F25B>2KE :>>@48=0B0E. 
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�;O >F5=:8 87<5=5=8O >:@0A:8 8A?>;L7>20;8 E0@0:B5@8AB8:C � E 3 F25B>2>5 @07;8G85, 
:>B>@>5 >?@545;O5BAO :0: @07=8F0 <564C 42C<O F25B0<8 2 >4=>< 87 @02=>:>=B@0AB=KE 
F25B>2KE ?@>AB@0=AB2. �=0G5=85 F25B0 2 2845 H5AB=04F0B5@8G=>3> G8A;0 >?@545;O;8 A 
?><>ILN 8=AB@C<5=B0 «?8?5B:0» 2 ?@>3@0<<5 Adobe Photoshop. 

 

$��'�0&�&/ � �) "�%'���!�� 

-:AB@C48@>20==>5 @0AB8B5;L=>5 AK@L5 >1;0405B 1>;55 =0AKI5==K< B5<=K< F25B>< ?> 
A@02=5=8N A >1KG=K< @0AB8B5;L=K< AK@L5<, >4=0:> ?@8 MB>< 2:CA>2K5 >A>15==>AB8 3>B>2KE 
M:AB@0:B>2 ACI5AB25==> =5 87<5=ONBAO. �0==K9 D0:B B@51C5B ?@>2545=8O =0CG=>3> 
M:A?5@8<5=B0 ?> CAB0=>2;5=8N 7028A8<>AB8 D>@<8@>20=8O F25B>2KE E0@0:B5@8AB8: 
M:AB@C48@>20==>3> @0AB8B5;L=>3> AK@LO. 
� B01;8F5 1 ?@82545=K ?@>F5=B=K5 A>>B=>H5=8O @0AB8B5;L=>3> AK@LO 8 

M:AB@C48@>20==>3> @0AB8B5;L=>3> AK@LO, ?@8<5=O5<>3> ?@8 CAB0=>2;5=88 F25B>2KE 
E0@0:B5@8AB8:. 

 

&45?. 1. %>>B=>H5=85 @0AB8B5;L=>3> AK@LO ?@8 CAB0=>2;5=88 F25B>2KE E0@0:B5@8AB8: 
M:AB@C48@>20==>3> @0AB8B5;L=>3> AK@LO 

Table 1. The ratio of plant raw materials when establishing the color characteristics of extruded plant raw 

materials 

№ >1@07F0 
-:AB@C48@>20==>5 @0AB8B5;L=>5 AK@L5, % 

$0AB8B5;L=>5 AK@L5, 
?>;CG5==>5 B@048F8>==K< 

A?>A>1><, % 

1 100 - 

2 - 100 

3 98 2 

4 97 3 

5 96 4 

6 95 5 

7 90 10 

8 85 15 

9 80 20 

10 1 99 

(>B>3@0D88 0=0;878@C5<KE >1@07F>2 ?@54AB02;5=K =0 @8AC=:5 1. 
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100 % 

M:AB@C48@>20==>5 
AK@L5 

100 % 

 @0AB8B5;L=>5 
AK@L5 

98 % 

M:AB@C48@>20==>5 
AK@L5 

97 % 

M:AB@C48@>20==>5 
AK@L5 

96 % 

M:AB@C48@>20==>5 
AK@L5 

 
 
 
 
 

   

 
95 % 

M:AB@C48@>20==>5 
AK@L5 

90 % 

M:AB@C48@>20==>5 
AK@L5 

85 % 

M:AB@C48@>20==>5 
AK@L5 

80 % 

M:AB@C48@>20==>5 
AK@L5 

99 % @0AB8B5;L=>5 
AK@L5, ?>;CG5==>5 
B@048F8>==K< 
A?>A>1>< 

 

$<E. 1. -:A?5@8<5=B0;L=K5 >1@07FK M:AB@0:B>2 @0AB8B5;L=>3> AK@LO 

Fig. 1. Experimental samples of plant raw material extracts 
 

!0 @8AC=:5 2 ?@82545=> >:=> >=;09=-:0;L:C;OB>@0 «CIE2000 Calculator», ?>72>;ONI53> 
@0AAG8B0BL F25B>@07=8FC 8 ?@>25AB8 @0AG5B 2 @07;8G=KE F25B>2KE :>>@48=0B0E. 

 

 

$<E. 2. ":=> >=;09=-:0;L:C;OB>@0 «CIE2000 Calculator» 

Fig. 2. Window of the online calculator «CIE2000 Calculator» 
 

� B01;8F5 2 ?@82545= 0=0;87 87<5=5=8O F25B0 M:AB@0:B>2 ?@8 =0AB0820=88 ?@8 @07=KE 
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A>>B=>H5=8OE @0AB8B5;L=>3> AK@LO. 

&45?. 2. �=0;87 87<5=5=8O F25B0 M:AB@0:B>2 ?@8 =0AB0820=88 ?@8 @07=KE A>>B=>H5=8OE 
@0AB8B5;L=>3> AK@LO 

Table 2. Analysis of the color change of extracts when infused at different ratios of plant raw materials 

)0@0:B5@8AB8:0 
F25B0 

�>=B@>;L 
 

100 % 

@0AB8B5;L=>5 
AK@L5 

%>>B=>H5=85 @0AB8B5;L=>3> AK@LO, % 

100 % 

M:AB@C48@>20
==>5 

@0AB8B5;L=>5 
AK@L5 

98 % 

M:AB@C48@>20
==>5 AK@L5 

97 % 

M:AB@C48@>2
0==>5 AK@L5 

96 % 

M:AB@C48@>20==>5 
AK@L5 

�>=F5=B@0F8S QB8;>2>3> A?8@B0 50 % 

,5AB=04F0B5@8G=>5 
7=0G5=85 F25B0 e58400 9d2e00 cf6700 cb5d00 b24100 

"1@075F F25B0 

 
�=0G5=85 2 RGB 229, 132, 0 157, 46, 0 207, 103,0 203, 93, 0 178, 65, 0 

*25B>@07=8F0 
(�E) 

0 30,04 7,39 10,77 25,90 

)0@0:B5@8AB8:0 
F25B0 

%>>B=>H5=85 @0AB8B5;L=>3> AK@LO, % 

95 % 

M:AB@C48@>20
==>5 AK@L5 

90 % 

M:AB@C48@>20
==>5 AK@L5 

85 % 

M:AB@C48@>20
==>5 AK@L5 

80 % 

M:AB@C48@>2
0==>5 AK@L5 

99 % @0AB8B5;L=>5 
AK@L5, ?>;CG5==>5 
B@048F8>==K< 
A?>A>1>< 

,5AB=04F0B5@8G=>5 
7=0G5=85 F25B0 d56200 d66700 cb5900 bc4800 da7a00 

"1@075F F25B0 

 
�=0G5=85 2 RGB 213, 98, 0 214, 103,0 203, 89, 0 188, 72, 0 218, 122, 0 

*25B>@07=8F0 
(�E) 

10,68 9,84 12,14 18,28 3,49 

�=0;878@CO 287C0;L=K5 8 G8A;>2K5 E0@0:B5@8AB8:8 87<5=5=8O F25B0 284=>, GB> 
F25B>@07=8F0 <564C M:AB@0:B0<8, ?>;CG5==K<8 ?@8 =0AB0820=88 >1KG=>3> ?@O=>-
0@><0B8G5A:>3> AK@LO (:>=B@>;L) 8 M:AB@C48@>20==>3> @0AB8B5;L=>3> AK@LO ACI5AB2C5B 8 
A>AB02;O5B 30,04 548=8F. #@8 4>102;5=88 4065 1 % M:AB@C48@>20==>3> @0AB8B5;L=>3> AK@LO 
7=0G5=85 F25B>2>3> @07;8G8O 87<5=O5BAO, GB> 3>2>@8B >1 87<5=5=88 F25B0 ?>;CG05<>3> 
M:AB@0:B0 >B=>A8B5;L=> :>=B@>;O. 
!0 @8AC=:5 3 ?@82545=> >:=> A09B0 A C:070=85< >A=>2=KE 40==KE > F25B5. 
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$<E. 3. ":=> A09B0, ?@54>AB02;ONI53> 8=D>@<0F8N > F25B5 #e58400 

Fig. 3. Window of a site providing information about color #e58400 

!0 @8AC=:5 4 ?@54AB02;5=0 7028A8<>ABL 87<5=5=8O F25B>@07=8FK ?>;CG5==>3> 2>4=>-

A?8@B>2>3> M:AB@0:B0 >B :>;8G5AB20, 4>102;5==>3> M:AB@C48@>20==>3> @0AB8B5;L=>3> AK@LO. 
 

 
$<E. 4. �7<5=5=85 F25B>@07=8FK ?@8 G0AB8G=>9 70<5=5 M:AB@C48@>20==>3> AK@LO ?@O=>-

0@><0B8G5A:8< AK@L5<, ?>;CG5==K< B@048F8>==K< A?>A>1>< 

Fig. 4. Change in color difference when partially replacing extruded raw materials with spicy-aromatic raw 

materials obtained in the traditional way 

 

�7 @8AC=:0 4 284=>, GB> =081>;LH55 >:@0H820=85 =01;N405BAO C >1@07F>2, ?>;CG5==KE 87 
A<5A8 @0AB8B5;L=>3> AK@LO, A>45@60I53> 1>;55 96 % M:AB@C48@>20==>3> AK@LO, ?@8 MB>< 
7=0G5=85 F25B>2>3> @07;8G8O A>AB02;ONB >B 12,14 4> 25,9 548=8F. #@8 ?>;CG5=88 M:AB@0:B0 87 
A<5A8, A>45@60I59 <5=55 95 % M:AB@C48@>20==>3> AK@LO, 7=0G5=85 F25B>2>3> @07;8G8O 
>B=>A8B5;L=> :>=B@>;L=>3> >1@07F0 =5 ?@52KH0NB 11 548=8F, GB> 287C0;L=> ?@0:B8G5A:8 =5 
70<5B=>. �7 @8AC=:0 4 284=>, GB> ?>;CG5==0O 7028A8<>ABL =5 O2;O5BAO ;8=59=>9, >4=0:> 5A;8 
@0AA<>B@5BL CG0AB>: 40==>9 7028A8<>AB8 2 G0AB8 @57:>3> C25;8G5=8O 7=0G5=89 F25B>2>3> 
@07;8G8O (>B 95 % M:AB@C48@>20==>3> AK@LO), B> <>6=> ?>;CG8BL ;8=59=CN 7028A8<>ABL 
(@8AC=>: 5) A :>MDD8F85=B>< 45B5@<8=0F88 0,94. 

 

y = 0,0135x3 - 3,5465x2 + 309,58x - 8986,1

R² = 0,93

*
25
B>
@0
7=
8F
0 
 (�
�)

 

�>;8G5AB2> M:AB@C48@>20==>3> AK@LO 2 A<5A8, %
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$<E. 5. �028A8<>ABL F25B>@07=8FK ?>;CG5==>3> M:AB@0:B0 >B :>;8G5AB20 

M:AB@C48@>20==>3> AK@LO 2 A<5A8 
 

Fig. 5. Colour difference in the obtained extracts is related to the amount of extruded raw materials in a   

mixture 
 

#>;CG5==0O ;8=59=0O 7028A8<>ABL ?>72>;O5B A?@>3=>78@>20BL 87<5=5=85 F25B0 
?>;CG05<>3> M:AB@0:B0, :>340 MB> 87<5=5=85 O2;O5BAO ACI5AB25==K<, 0 8<5==> ?@8 
8A?>;L7>20=88 2 A<5A8 1>;55 95 % M:AB@C48@>20==>3> @0AB8B5;L=>3> AK@LO.  

 

����2+�!�� 
'AB0=>2;5=>, GB> ?>43>B>2:0 AK@LO <5B>4>< M:AB@C788 2;8O5B =0 >:@0H820=85 3>B>2>3> 

?@>4C:B0. #>;CG5==K5 87 M:AB@C48@>20==>3> AK@LO 2>4=>-A?8@B>2K5 M:AB@0:BK >1;040NB 
1>;55 =0AKI5==K< F25B>< 3 F25B>2>5 @07;8G85 � E A M:AB@0:B>< F25B:>2 2KACH5==KE 
B@048F8>==K< A?>A>1>< A>AB02;O5B ?>@O4:0 30 548=8F. � M:AB@0:B0E =0 >A=>25 :><?>78F89 
M:AB@C48@>20==>3> 8 2KACH5==>3> AK@LO =01;N405BAO 7=0G8<>5 4;O >@30=>;5?B8G5A:>3> 
2>A?@8OB8O F25B>2>5 @07;8G85 ?> >B=>H5=8N : F25BC M:AB@0:B0 F25B:>2, 2KACH5==KE 
B@048F8>==K< A?>A>1><, 8 87<5=O5BAO 2 480?07>=5 30‒10 548=8F. -B> 45;05B 2>7<>6=K< 
8A?>;L7>20=85 M:AB@C48@>20==>3> ?@O=>-0@><0B8G5A:>3> AK@LO 4;O :>@@5:B8@>2:8 F25B>2KE 
E0@0:B5@8AB8: 3>B>2>3> ?@>4C:B0. #@8 8A?>;L7>20=88 =51>;LH>3> ?@>F5=B0 2>4=>-A?8@B>2KE 
M:AB@0:B>2 87 M:AB@C48@>20==>3> @0AB8B5;L=>3> AK@LO 2 3>B>2>< ?@>4C:B5, 2 B>< G8A;5 B5<=>-
>:@0H5==KE ?@>4C:B>2, 70<5=0 M:AB@C48@>20==>3> AK@LO =5 B@51C5B 4>?>;=8B5;L=>3> 
2=5A5=8O >1KG=>3> @0AB8B5;L=>3> AK@LO, B0: :0: 2 3>B>2>< ?@>4C:B5 MB0 F25B>@07=8F0 1C45B 
=5 ACI5AB25==> 2;8OBL =0 F25B 3>B>2KE 8745;89. 

 

��&�$�&'$� 
1 !0AB>8 8 :><?>78F88 2>4=>-A?8@B>2K5 87 @0AB8B5;L=>3> AK@LO. "1I85 B5E=8G5A:85 CA;>28O: %&� 924-2008. 3 
�54. 01.12.2008. 3  8=A:: �>AC40@AB25==K9 �><8B5B ?> AB0=40@B870F88 $5A?C1;8:8 �5;0@CAL, 2008. 3 9 A. 
2 (>@<C;0 F25B>2>3> >B;8G8O [-;5:B@>==K9 @5AC@A] // Akademik.ru. 3 $568< 4>ABC?0: 
https://dic.academic.ru/dic.nsf/ruwiki/504549. 3 �0B0 4>ABC?0: 03.04.2024. 
3 �>;>B8=, �. .. !5:>B>@K5 >A>15==>AB8 :>@@5;OF88 F25B0 A >@30=>;5?B8G5A:8< 2>A?@8OB85< ?8I52>3> 
?@>4C:B0 / �. .. �>;>B8=, %. �. %8<>=5=:>, %. �. (5;8: [8 4@.]. // #8I520O ?@><KH;5==>ABL. 3 2018. – № 4. 3            
%. 56361. 

4 %B5?0=>20, !. .. �AA;54>20=85 A2>9AB2 8 ?@8<5=5=85 @0AB8B5;L=KE ?83<5=B>2 / !. .. %B5?0=>20 // �725AB8O 
%0=:B-#5B5@1C@3A:>3> 3>AC40@AB25==>3> 03@0@=>3> C=825@A8B5B0. �3@>=><8O. �5B5@8=0@8O 8 7>>B5E=8:0. 3 2015. 

3 № 41. 3 %. 56364. 

5 �>;>B>2, �.  . &5E=>;>38O ?>;CG5=8O, A2>9AB20 8 ?@8<5=5=85 ?8I52KE :@0A8B5;59 =0 >A=>25 ?@8@>4=KE 
0=B>F80=>2KE 8 :0@>B8=>84=KE A>548=5=89 / �.  . �>;>B>2, �. �. �><0@>20, #. !. %0228= // �5AB=8: &�&'. 3 
2018. 3 &>< 24. № 1. 3 %. 1243133. 

6 (54O=8=0, !. �.  5B>4K >?@545;5=8O F25B>2KE E0@0:B5@8AB8: @0AB8B5;L=>3> AK@LO. "17>@ / !. �. (54O=8=0, 

y = 4,2509x - 393,77

R² = 0,94

*
25
B>
@0
7=
8F
0 
(�
�)

 

�>;8G5AB2> M:AB@C48@>20==>3> AK@LO 2 A<5A8, %

https://dic.academic.ru/dic.nsf/ruwiki/504549
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". �. �0@0AB>O=>20, !. �. �>@>2:8=0. 3 #8I52K5 A8AB5<K. 3 2021. 3 4(4). 3 %. 2303238. 

7 Figueiredo, Muniz The impact of color on food choice / V. R. G. [et al.]. // Braz. J. Food Technol., Campinas. 3 2023. 
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�. �. �10=>20 // %25B>B5E=8:0. 3 2021. 3 № 2. 3 %. 5314. 
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13 +5@=>CA>20, ". �. *8D@>2K5 87>1@065=8O 2 0=0;8B8G5A:>9 E8<88 4;O :>;8G5AB25==>3> 8 :0G5AB25==>3> 
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DEVELOPMENT OF PRODUCTION TECHNOLOGY FOR 

LIVER SAUSAGES FROM BROILER CHICKEN BY-PRODUCTS 

Z. Vasilenko1, O. Khodoreva2, E. Kucherova1  

1Belarusian State University of Food and Chemical Technologies, Republic of Belarus 
    2RUE "Institute of Meat and Dairy Industry", Republic of Belarus 

ABSTRACT  
Introduction. The utilization of the protein-containing resources for food production can be enhanced by 

incorporating chicken slaughter by-products into the manufacturing process. This approach is of current 

relevance.  The scientific objective is to substantiate the technologies and methods of processing broiler 

chicken by-products into finished products. 

Materials and methods. Liver sausages made from broiler chicken by-products. General and specialised 

research methods. 

Results. A technology has been developed for the production of liver sausages from the broiler chicken by-

products. A comprehensive component analysis was conducted to identify the optimal composition, recipes 

for liver sausages utilizing broiler chicken by-products were developed, and the overall chemical composition 

and nutritional value analyses were conducted. The amino acid composition and protein balance of these liver 

sausages were characterized in detail. 
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Conclusions. The developed technology made it possible to obtain a new type of product - liver sausages from 

broiler chicken by-products characterized by their high nutritional and biological value, and effectively use 

chicken slaughter by-products. 

KEY WORDS: broiler chicken by-products; liver sausages; the nutritional value; amino acid composition; 

balance. 
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�����!��  
$>AB G8A;5==>AB8 =0A5;5=8O 2> 2A5< <8@5 A?>A>1AB2C5B ?>2KH5=8N A?@>A0 =0 

:0G5AB25==K9 15;>:, GB> ?@82>48B : C25;8G5=8N ?>B@51;5=8O <OA=>9 ?@>4C:F88 [1]. &0:, 2 
2011 3>4C ?>B@51;5=85 682>B=>3> 15;:0 A>AB028;> 80 3 =0 G5;>25:0 2 45=L, GB> =0 19 3 1>;LH5, 
G5< 2 1961 3>4C, 345 ?>B@51;5=85 15;:0 =0 G5;>25:0 2 45=L A>AB02;O;> 61 3 [2]. #@>3=>78@C5BAO, 
GB> : 2050 3>4C <8@>2>5 ?@>872>4AB2> <OA0 C25;8G8BAO A 200 <;= B>== 4> 470 <;= B>== [3].  
&5:CI55 C25;8G5=85 ?@>872>4AB20 <OA0 A?>A>1AB2C5B ACI5AB25==><C @>ABC >1J5<>2 

>1@07>20=8O AC1?@>4C:B>2. "1J5< ?@>872>4AB20 AC1?@>4C:B>2 A5;LA:>E>7O9AB25==>9 ?B8FK 
?B8F5?5@5@010BK20NI8<8 ?@54?@8OB8O<8 $5A?C1;8:8 �5;0@CAL 70 ?5@8>4 2017‒2022 33. ?> 
8=D>@<0F88 !0F8>=0;L=>3> AB0B8AB8G5A:>3> :><8B5B0 $5A?C1;8:8 �5;0@CAL [4‒5] 

?@54AB02;5= =0 @8AC=:5 1. 
 

 
$<E. 1. "1J5< ?@>872>4AB20 AC1?@>4C:B>2 A5;LA:>E>7O9AB25==>9 ?B8FK 2 $5A?C1;8:5 �5;0@CAL                   

70 2017‒2022 33. (B>==) 

Fig. 1. Volume of production of poultry by-products in the Republic of Belarus for 2017‒2022 (tons) 
 

!0 ?>B@51;5=85 AC1?@>4C:B>2 2;8ONB A@07C =5A:>;L:> ?@8G8=, 2 B. G. @5;838>7=K5 8;8 
B@048F8>==K5 ?@028;0 ?>B@51;5=8O 682>B=>3> 15;:0, =5 ?>72>;ONI85 =0A5;5=8N 
2>A?@8=8<0BL AC1?@>4C:BK :0: 045:20B=CN 70<5=C <OA0. -B> ?@82>48B : B><C, GB> ;N48 
2>A?@8=8<0NB A 1>;LH8< ?@54?>GB5=85< =0?@02;5=85 AC1?@>4C:B>2 2 =5?8I52K5 >B@0A;8 
M:>=><8:8 [6].  
#@>F5AA 1>;55 ?>;=>9 8 3;C1>:>9 ?5@5@01>B:8 AC1?@>4C:B>2 =0 ?8I52K5 F5;8 A45@6820NB 

=5A:>;L:> D0:B>@>2 3 =54>AB0B>G=0O >A254><;5==>ABL ?>B@518B5;59 >1 8E ?8I52>9 8 
18>;>38G5A:>9 F5==>ABOE, B@C4>5<:>ABL 8 <0;0O MDD5:B82=>ABL 8A?>;L7C5<KE 2 >B@0A;8 
B5E=>;>38G5A:8E A?>A>1>2 8 ?@85<>2 ?> 8E ?5@5@01>B:5. 
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*5;L 8AA;54>20=8O 3 @07@01>B:0 @5F5?BC@ 8 B5E=>;>388 873>B>2;5=8O ;825@=KE :>;10A 87 
AC1?@>4C:B>2 FK?;OB-1@>9;5@>2. 
!0CG=0O =>287=0 3 >1>A=>20=85 F5;5A>>1@07=>AB8 8A?>;L7>20=8O AC1?@>4C:B>2 FK?;OB-

1@>9;5@>2 2 ?@>872>4AB25 3>B>2>9 ?@>4C:F88 3 ;825@=KE :>;10A. 
�C4CB @07@01>B0=K B5E=>;>38O 873>B>2;5=8O ;825@=KE :>;10A 87 AC1?@>4C:B>2 FK?;OB-

1@>9;5@>2, @5F5?BC@K ;825@=KE :>;10A 87 AC1?@>4C:B>2 FK?;OB-1@>9;5@>2 A CG5B>< ?8I52>9 
F5==>AB8 8 0<8=>:8A;>B=>3> A>AB020 :><?>=5=B>2 @5F5?BC@K, GB> ?>72>;8B ?>2KA8BL 
MDD5:B82=>ABL ?5@5@01>B:8 AC1?@>4C:B>2 ?B8FK. 

 

 �&�$���/ �  �&"�/  
� :0G5AB25 >1J5:B>2 8AA;54>20=89 8A?>;L7>20;8AL M:A?5@8<5=B0;L=K5 >1@07FK ;825@=KE 

:>;10A 87 AC1?@>4C:B>2 FK?;OB-1@>9;5@>2:  
- >1@075F № 1 3 ;825@=0O :>;10A0 87 AC1?@>4C:B>2 FK?;OB-1@>9;5@>2 A 4>102;5=85< <C:8 

?H5=8G=>9 2 :>;8G5AB25 3 % : <0AA5 >A=>2=>3> AK@LO;  
- >1@075F № 2 3 ;825@=0O :>;10A0 87 AC1?@>4C:B>2 FK?;OB-1@>9;5@>2 A 4>102;5=85< <C:8 

3>@>E>2>9 2 :>;8G5AB25 3 % : <0AA5 >A=>2=>3> AK@LO; 
- >1@075F № 3 3 ;825@=0O :>;10A0 87 AC1?@>4C:B>2 FK?;OB-1@>9;5@>2 A 4>102;5=85< <C:8 

3>@>E>2>9 2 :>;8G5AB25 5 % : <0AA5 >A=>2=>3> AK@LO; 
- >1@075F № 4 3 ;825@=0O :>;10A0 87 AC1?@>4C:B>2 FK?;OB-1@>9;5@>2 A 4>102;5=85< <C:8 

=CB>2>9 2 :>;8G5AB25 3 % : <0AA5 >A=>2=>3> AK@LO; 
- >1@075F № 5 3 ;825@=0O :>;10A0 87 AC1?@>4C:B>2 FK?;OB-1@>9;5@>2 A 4>102;5=85< <C:8 

=CB>2>9 2 :>;8G5AB25 5 % : <0AA5 >A=>2=>3> AK@LO. 
�K@01>B:C M:A?5@8<5=B0;L=KE >1@07F>2 ?@>2>48;8 2 CA;>28OE ;01>@0B>@88 >B45;0 

B5E=>;>389 <OA=KE ?@>4C:B>2 $'# «�=AB8BCB <OA>-<>;>G=>9 ?@><KH;5==>AB8». 
$5F5?BC@K M:A?5@8<5=B0;L=KE >1@07F>2 ;825@=KE :>;10A 87 AC1?@>4C:B>2 FK?;OB-

1@>9;5@>2 ?@82545=K 2 B01;8F5 1. 

&45?. 1. $5F5?BC@K ;825@=KE :>;10A 87 AC1?@>4C:B>2 FK?;OB-1@>9;5@>2 

Table 1. Recipes for liver sausages from broiler chicken by-products 

!08<5=>20=85  
A>AB02=>3> :><?>=5=B0 

-:A?5@8<5=B0;L=K9 >1@075F ;825@=>9 :>;10AK 87 
AC1?@>4C:B>2 FK?;OB-1@>9;5@>2  

"1@075F 
№ 1 

"1@075F 
№ 2 

"1@075F 
№ 3 

"1@075F 
№ 4 

"1@075F 
№ 5 

�5A>;5=>5 AO@P5, :3 =0 100 :3 
 KH5G=K9 65;C4>: FK?;OB-1@>9;5@>2 

20@5=K9 30 30 30 30 30 

%5@4F5 FK?;OB-1@>9;5@>2 20@5=>5 19 19 17 19 17 

#5G5=L FK?;OB-1@>9;5@>2 
1;0=H8@>20==0O 

19 19 19 19 19 

�>60 FK?;OB-1@>9;5@>2 
1;0=H8@>20==0O 

24 24 24 24 24 

�C: @5?G0BK9 ?0AA5@>20==K9 5 5 5 5 5 

 C:0 ?H5=8G=0O 2KAH53> A>@B0 3 - - - - 

 C:0 3>@>E>20O - 3 5 - - 

 C:0 =CB>20O - - - 3 5 

�@S=>AB8 8 <0B5@80;O, 3 =0 100 :3 =5A>;5=>3> AO@PS 

%>;L ?>20@5==0O ?8I520O 
9>48@>20==0O 

2000 2000 2000 2000 2000 

�>@80=4@ <>;>BK9 200 200 200 200 200 
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#@>4>;65=85 F45?. 1. 
 

     

#5@5F G5@=K9 <>;>BK9 100 100 100 100 100 

�C;P>= >B 20@:8 AC1?@>4C:B>2 A25@E @5F5?BC@O – 40 4<3 =0 100 :3 =5A>;5=>3> AO@PS 
 

#@>2545=85 ;01>@0B>@=KE 8A?KB0=89 >ACI5AB2;O;8 A 8A?>;L7>20=85< A;54CNI8E <5B>4>2 
8AA;54>20=89: 

- <0AA>20O 4>;O 15;:0 ?> �"%& 25011-2017; 

- <0AA>20O 4>;O 68@0 ?> �"%& 23042-2015; 

- <0AA>20O 4>;O E;>@8AB>3> =0B@8O ?> �"%& 9957-2015; 

- <0AA>20O 4>;O :@0E<0;0 ?> �"%& 10574-2016; 

- <8:@>18>;>38G5A:85 ?>:070B5;8 157>?0A=>AB8 M:A?5@8<5=B0;L=KE >1@07F>2 ;825@=KE 
:>;10A 87 AC1?@>4C:B>2 A5;LA:>E>7O9AB25==>9 ?B8FK: � �(�= , ���#, S.aureus, 
AC;LD@54CF8@CNI85 :;>AB@8488, ?0B>35==K5, 2 B>< G8A;5 A0;L<>=5;;K (Salmonella) 3 ?>                 
�"%& 9958-81, Listeria monocytogenes ?> �"%& 32031-2012; 

- 0<8=>:8A;>B=K9 A>AB02 A ?><>ILN 2KA>:>MDD5:B82=>9 684:>AB=>9 E@><0B>3@0D88 ?> 
 ��. ! 1363-2000. 

"?@545;5=85 M=5@35B8G5A:>9 F5==>AB8 (:0;>@89=>AB8), 0<8=>:8A;>B=>3> A:>@0 3 <5B>4>< 

@0AG5B0 =0 >A=>20=88 @57C;LB0B>2, 87;>65==KE 2 [7‒8] ?> D>@<C;0<, 87;>65==K< 2 [8]. 
 

$��'�0&�&/ � �) "�%'���!��  

!0 AB0488 @07@01>B:8 @5F5?BC@ ;825@=KE :>;10A 87 AC1?@>4C:B>2 FK?;OB-1@>9;5@>2 
?@>2545=> :><?LNB5@=>5 ?@>5:B8@>20=85 :><?>=5=B=>3> A>AB020, ?@8 :>B>@>< 1K;8 
8A?>;L7>20=K 40==K5 0<8=>:8A;>B=>3> A>AB020 8A?>;L7C5<>3> <OA=>3> 8 @0AB8B5;L=>3> 
AK@LO [7‒8].  

!0 >A=>20=88 ?>;CG5==KE @57C;LB0B>2 2 :0G5AB25 >A=>2=KE @5F5?BC@=KE 8=3@5485=B>2 
8A?>;L7>20;8 3 <KH5G=K9 65;C4>:, A5@4F5, ?5G5=L 8 :>60 FK?;OB-1@>9;5@>2, ;C: @5?G0BK9 
?0AA5@>20==K9, 0 B0:65 4;O C;CGH5=8O DC=:F8>=0;L=>-B5E=>;>38G5A:8E 8 AB@C:BC@=>-
<5E0=8G5A:8E A2>9AB2 ?>;CG05<>9 <OA=>9 A8AB5<K 8A?>;L7>20;8 @0AB8B5;L=K5 8=3@5485=BK 
3 <C:0 ?H5=8G=0O 2KAH53> A>@B0 / <C:0 3>@>E>20O / <C:0 =CB>20O.  C:0 3>@>E>20O 8 <C:0 
=CB>20O 22>48;0AL 2 @07;8G=KE 4>78@>2:0E 2 ACE>< 2845. � :0G5AB25 2A?><>30B5;L=KE 
8=3@5485=B>2 8A?>;L7>20=K A>;L ?>20@5==0O ?8I520O 9>48@>20==0O, :>@80=4@ <>;>BK9 8 
?5@5F G5@=K9 <>;>BK9.  
#@8 @07@01>B:5 B5E=>;>388 873>B>2;5=8O ;825@=KE :>;10A 87 AC1?@>4C:B>2 FK?;OB-

1@>9;5@>2 2 G0AB8 ?@5420@8B5;L=>9 ?>43>B>2:8 AK@LO 1K;8 ?@8=OBK 2> 2=8<0=85 
>A>15==>AB8 DC=:F8>=0;L=>-B5E=>;>38G5A:8E 8 AB@C:BC@=>-<5E0=8G5A:8E A2>9AB2 
AC1?@>4C:B>2 [7]. �284C 2KA>:8E ?@>G=>AB=KE E0@0:B5@8AB8: <KH5G=>3> 65;C4:0, 
>1CA;>2;5==KE =0;8G85< 2 53> AB@C:BC@5 ?;>B=KE A>548=8B5;L=>-B:0==KE 2>;>:>=, ?;>B=>9 
8 C?@C3>9 <KH5G=>9 B:0=8 C A5@4F0, 40==>5 AK@L5 ?>425@30;8 ?@>4>;68B5;L=>9 20@:5 4> 
?>;=>9 3>B>2=>AB8 ?@8 B5<?5@0BC@5 90‒100 >% 2 B5G5=85 1 G 40 <8=. �0==>5 2@5<O 1K;> 
2K1@0=> :0: 4>AB0B>G=>5 4;O ?@8>1@5B5=8O 8<8 <O3:>9 :>=A8AB5=F88, E0@0:B5@=>9 4;O 
;825@=KE :>;10A. %K@L5, =5 A>45@60I55 3@C1KE 8 ?@>G=KE :>;;035=>2KE >1@07>20=89 3 
?5G5=L 8 :>6C, ?>425@30;8 :@0B:>2@5<5==>9 20@:5 4> =5?>;=>9 3>B>2=>AB8, B.5. 
1;0=H8@>20=8N (?5G5=L 3 3 <8=, :>6C 3 30 <8=) ?@8 B5<?5@0BC@5, 1;87:>9 : B>G:5 :8?5=8O. 
�KE>4 AK@LO ?>A;5 B5@<>>1@01>B:8 A>AB02;O;: ?>A;5 20@:8 <KH5G=>3> 65;C4:0 8 A5@4F0 3 49 

8 47 % A>>B25BAB25==>, ?>A;5 1;0=H8@>20=8O ?5G5=8 8 :>68 3 63 8 72 % A>>B25BAB25==>.  
 OA=>5 AK@L5 ?>A;5 20@:8 8;8 1;0=H8@>20=8O 87<5;LG0;8 =0 M;5:B@8G5A:>9 <OA>@C1:5 A 

<8=8<0;L=K< 480<5B@>< >B25@AB89 @5H5B:8 233 <<. 
#>;CG05<K9 ?@8 20@:5 8 1;0=H8@>2:5 1C;L>= ?@>F56820;8 2> 871560=85 ?>?040=8O 
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<OA=KE >AB0B:>2 8 70B5< 2 3>@OG5< 2845 8A?>;L7>20;8 4;O ?@83>B>2;5=8O D0@H0. 
�C: @5?G0BK9 A25689 >G8I0;8 >B H5;CE8, ?@><K20;8 2 E>;>4=>9 ?@>B>G=>9 2>45, 

=0@570;8 8 ?0AA5@>20;8 =0 ?>4A>;=5G=>< <0A;5 157 87<5=5=8O F25B0. �0B5< 87<5;LG0;8 =0 
M;5:B@8G5A:>9 <OA>@C1:5 A 480<5B@>< >B25@AB89 @5H5B:8 2‒3 <<.  
 C:C ?H5=8G=CN, 3>@>E>2CN, =CB>2CN ?@5420@8B5;L=> ?@>A5820;8 G5@57 A8B>. 
� :0G5AB25 >1>;>G:8 8A?>;L7>20;8 G5@520 A28=K5 A>;5=K5. �8H:8, ?>A;5 872;5G5=8O 87 

C?0:>2:8, 2AB@OE820;8 8 ?@><K20;8 >B A>;8 ?@>B>G=>9 2>4>9. �0B5< 4;O ?@8>1@5B5=8O 
>1>;>G:0<8 M;0AB8G=>AB8, 8E 70<0G820;8 2 B5?;>9 2>45 A B5<?5@0BC@>9 20‒25 °%, A;53:0 
<0AA8@CO 2 <5AB0E A;8?0=8O 8 =0E>645=8O :><:>2 A>;8. �@5<O 70<0G820=8O A>AB02;O;> 40 
<8=. #>A;5 70<0G820=8O ?CG:8 @072O7K20;8, @0718@0;8 =0 >B@57:8 8 ?@><K20;8 2 B5?;>9 2>45 
A B5<?5@0BC@>9 30‒35 °%, ?@>25@OO :0G5AB2> 8E >1@01>B:8.  
#5@54 A>AB02;5=85< D0@H0 2A5 ?>43>B>2;5==>5 AK@L5 8 ?8I52K5 8=3@5485=BK 2725H820;8 

2 A>>B25BAB288 A @5F5?BC@0<8. 
%>AB02;5=85 D0@H0 >ACI5AB2;O;8 =0 :CBB5@5 Robot Coupe R5 Plus ((@0=F8O). �0:;04:0 

AK@LO >ACI5AB2;O;0AL 2 A;54CNI59 ?>A;54>20B5;L=>AB8 3 2=0G0;5 703@C60;8 87<5;LG5==K5 
20@5=K5 <KH5G=K5 65;C4:8, 70B5< 87<5;LG5==K5 20@5=K5 A5@45G:8, 87<5;LG5==CN 
1;0=H8@>20==CN :>6C, 87<5;LG5==CN 1;0=H8@>20==CN ?5G5=L, G0ABL 1C;L>=0, <C:C, ;C:, 
?@O=>AB8 8 A>;L. "AB02H89AO 1C;L>= 4>102;O;8 @02=><5@=> 2 ?@>F5AA5 :CBB5@>20=8O.  
"1I0O ?@>4>;68B5;L=>ABL :CBB5@>20=8O A>AB02;O;0 5 <8= 4> ?>;CG5=8O @02=><5@=>9 

D0@H52>9 M<C;LA88.   
!5?>A@54AB25==> ?>A;5 ?@83>B>2;5=8O ?>;CG5==CN D0@H52CN M<C;LA8N =0?@028;8 =0 

D>@<>20=85. (0@H 2A5E >1@07F>2 ;825@=KE :>;10A D>@<>20;8 2 ?@5420@8B5;L=> 
?>43>B>2;5==CN =0BC@0;L=CN :8H5G=CN >1>;>G:C 3 G5@52C A28=CN A>;5=CN.  
� :0G5AB25 H?@8F0 4;O D>@<>20=8O :>;10A=KE 10B>=>2 8A?>;L7>20;8 @CG=>9 =0?>;=8B5;L 

:>;10A FIMAR LT7/OR (�B0;8O). �>=FK =0?>;=5==KE 10B>=>2 D8:A8@>20;8 ?>A@54AB2>< 
?5@52O7K20=8O H?030B>< 2@CG=CN.  
�0;55 AD>@<>20==K5 :>;10A=K5 10B>=K =025H820;8 =0 @0<K 8 =0?@02;O;8 =0 B5@<8G5A:CN 

>1@01>B:C. 
&5@<8G5A:CN >1@01>B:C (20@:C) ?@>2>48;8 2 ?0@>:>=25:B><0B5 (0??0@0B ?0@>20@>G=>-

:>=25:B82=K9 M;5:B@8G5A:89 :CE>==K9 8=65:F8>==>3> B8?0 #��10-1/1� 2, $>AA8O) ?@8 
B5<?5@0BC@5 80 °% 2 B5G5=85 40 <8= 4> 4>AB865=8O B5<?5@0BC@K 2 F5=B@5 10B>=0 70‒72 °%.  
#>A;5 20@:8 :>;10AK ;825@=K5 =5<54;5==> =0?@02;O;8 =0 42CEABC?5=G0B>5 >E;0645=85 3 

2=0G0;5 2>4>9, 70B5< 2>74CH=>5. "E;0645=85 4CH8@>20=85< ?@>2>48;8 E>;>4=>9 
2>4>?@>2>4=>9 2>4>9 2 B5G5=85 15 <8=. �0B5< =0?@02;O;8 =0 2>74CH=>5 >E;0645=85 2 
E>;>48;L=>9 :0<5@5 A B5<?5@0BC@>9 4 °% 4> 4>AB865=8O B5<?5@0BC@K 2 F5=B@5 10B>=0 6 °%. 
!0 @8AC=:5 2 ?@54AB02;5=K M:A?5@8<5=B0;L=K5 >1@07FK ;825@=KE :>;10A 87 AC1?@>4C:B>2 
FK?;OB-1@>9;5@>2. 
%>3;0A=> @57C;LB0B0< >@30=>;5?B8G5A:>9 >F5=:8 1K;> CAB0=>2;5=>, GB> 4>102;5=85 2 

40==CN 3@C??C ?@>4C:F88 <C:8 3>@>E>2>9 2 :>;8G5AB25 3 8 5 % : <0AA5 >A=>2=>3> AK@LO 8 
<C:8 =CB>2>9 2 :>;8G5AB25 3 % : <0AA5 >A=>2=>3> AK@LO =5 >:07K205B ACI5AB25==>3> 2;8O=8O 
=0 87<5=5=85 >@30=>;5?B8G5A:8E E0@0:B5@8AB8: ?@>4C:B0. � A2>N >G5@54L, 4>102;5=85 <C:8 
=CB>2>9 2 :>;8G5AB25 5 % ?@82>48B : CEC4H5=8N 2:CA>2KE E0@0:B5@8AB8: 3 =0;8G8N 
3>@L:>20B>3> ?@82:CA0. $57C;LB0BK >@30=>;5?B8G5A:>9 >F5=:8 M:A?5@8<5=B0;L=KE >1@07F>2 
;825@=KE :>;10A 87 AC1?@>4C:B>2 FK?;OB-1@>9;5@>2 ?@82545=K 2 B01;8F5 2. 

 



Пище6ая Fех=>?>7ия  

 

 

 

 

 

52 

 
 

$<E. 2. �73>B>2;5=85 ;825@=KE :>;10A 87 AC1?@>4C:B>2 FK?;OB-1@>9;5@>2 

Fig. 2. Production of liver sausages from broiler chicken by-products 

&45?. 2. "@30=>;5?B8G5A:0O >F5=:0 M:A?5@8<5=B0;L=KE >1@07F>2 ;825@=KE :>;10A  

Table 2. Organoleptic evaluation of prototypes of liver sausages 

!08<5=>20=85  
?>:070B5;O 

)0@0:B5@8AB8:0 8 >@30=>;5?B8G5A:0O >F5=:0 ?> 5-10;;L=>9 A8AB5<5 
"1@075F 
№ 1 

"1@075F 
№ 2 

"1@075F 
№ 3 

"1@075F 
№ 4 

"1@075F 
№ 5 

*25B 8 284 =0 
@07@575 

%25B;>-:>@8G=52K9 @02=><5@=> ?5@5<5H0==K9 =5:@>H;82K9 D0@H  
>4=>@>4=>9 AB@C:BC@K A 2:;NG5=8O<8 A?5F89 

4,94 4,88 4,75 4,91 4,87 

�0?0E #@8OB=K9, A2>9AB25==K9 40==><C 284C ?@>4C:B0, 157 ?>AB>@>==53> 
4,88 4,53 4,56 4,66 4,47 

�:CA 

#@8OB=K9, A2>9AB25==K9 40==><C 284C ?@>4C:B0  
157 ?>AB>@>==53> 3>@L:>20BK9 

?@82:CA 
4,94 4,25 4,25 4,31 4,07 

"5M4O BJ9A>4 4,92 4,55 4,52 4,63 4,47 

 

�7CG5=K D878:>-E8<8G5A:85 ?>:070B5;8 :0G5AB20 M:A?5@8<5=B0;L=KE >1@07F>2 ;825@=KE 
:>;10A, @57C;LB0BK :>B>@KE ?@54AB02;5=K 2 B01;8F5 3. 

 

&45?. 3. (878:>-E8<8G5A:85 ?>:070B5;8 M:A?5@8<5=B0;L=KE >1@07F>2 ;825@=KE :>;10A  

Table 3. Physico-chemical parameters of experimental samples of liver sausages 

!08<5=>20=85  
?>:070B5;O 

"1@075F  
№ 1 

"1@075F  
№ 2 

"1@075F  
№ 3 

"1@075F  
№ 4 

"1@075F 
№ 5 

 0AA>20O 4>;O 15;:0, % 15,3 15,4 15,3 15,7 15,9 

 0AA>20O 4>;O 68@0, % 13,7 13,9 13,6 14,5 13,9 

 0AA>20O 4>;O E;>@8AB>3> 
=0B@8O, % 

1,8 1,7 1,8 1,8 1,7 

 0AA>20O 4>;O :@0E<0;0, % 1,9 1,6 3,3 1,0 2,3 
 

#> A>45@60=8N 15;:0 ;825@=K5 :>;10AK 87 AC1?@>4C:B>2 FK?;OB-1@>9;5@>2 >B;8G0;8AL 
=57=0G8B5;L=> 3 15,3‒15,9 %. �=5A5=85 2 @5F5?BC@K <C:8 3>@>E>2>9 8 =CB>2>9 270<5= 
?H5=8G=>9 =5<=>3> C25;8G820;> A>45@60=85 15;:0 2 3>B>2>< ?@>4C:B5. #> A>45@60=8N 68@0 
;825@=K5 :>;10AK 87 AC1?@>4C:B>2 FK?;OB-1@>9;5@>2 2 F5;>< E0@0:B5@87>20;8AL =52KA>:8< 
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=0;8G85< 68@0, :>B>@>5 20@L8@>20;> 2 ?@545;0E 13,6‒14,5 %. !5<=>3> 1>;LH55 A>45@60=85 
68@0 1K;> >1=0@C65=> 2 >1@07F0E A =CB>2>9 <C:>9 2 A@02=5=88 A >1@07F0<8 A 3>@>E>2>9 
<C:>9. %>45@60=85 :@0E<0;0 A>AB02;O;> 1,0‒3,3 %, ?@8 MB>< 1K;> CAB0=>2;5=>, GB> 70<5=0 
?H5=8G=>9 <C:8 =0 3>@>E>2CN 8 =CB>2CN ?@82>48;> : C<5=LH5=8N A>45@60=8O :@0E<0;0 2 
3>B>2>< ?@>4C:B5. "B<5G5=> =5<=>3> 1>;LH55 A>45@60=85 :@0E<0;0 4;O >1@07F>2 A 3>@>E>2>9 
<C:>9 2 A@02=5=88 A >1@07F0<8 A =CB>2>9 <C:>9. %>45@60=85 E;>@8AB>3> =0B@8O A>AB02;O;> 
1,7‒1,8 %.  
#>A:>;L:C ?@8 @07@01>B:5 =>2KE @5F5?BC@ <OA=>9 ?@>4C:F88 206=K< O2;O5BAO ?>;CG5=85 

2KA>:8E ?>B@518B5;LA:8E E0@0:B5@8AB8: A CG5B>< 18>;>38G5A:>9 F5==>AB8 8AE>4=>3> AK@LO, 
87CG5=0 ?8I520O 8 M=5@35B8G5A:0O F5==>ABL ?>;CG5==KE ;825@=KE :>;10A. �0 A>45@60=85 
C3;52>4>2 ?@8=OB> D0:B8G5A:0O <0AA>20O 4>;O :@0E<0;0, B0: :0: 2 M:A?5@8<5=B0;L=KE 
>1@07F0E >A=>2=>9 @5F5?BC@=K9 A>AB02 =5 A>45@68B C3;52>4A>45@60I8E :><?>=5=B>2, 70 
8A:;NG5=85< <C:8. $57C;LB0BK 87CG5=8O ?8I52>9 8 M=5@35B8G5A:>9 F5==>AB8 ?@54AB02;5=K 
2 B01;8F5 4. 

&45?. 4. #8I520O 8 M=5@35B8G5A:0O F5==>ABL ;825@=KE :>;10A 

Table 4. Nutritional and energy value of liver sausages 

 

� @07@01>B0==KE ;825@=KE :>;10A0E A>>B=>H5=85 «15;>::68@» A>AB02;O5B 1:(0,89‒0,92), 
GB> ?@81;865=> : >?B8<0;L=><C 3 A ?>78F89 74>@>2>3> ?8B0=8O @5:><5=4C5<>5 A>>B=>H5=85 
«15;>::68@» 2 ?@>4C:B5 4>;6=> A>AB02;OBL 1:1(0,8) [9].  

&0:65 87 ?@>2545==KE @0AG5B>2 A;54C5B, GB> 100 3 >1@07F0 ;825@=>9 :>;10AK 2>A?>;=ONB 
20,4‒21,2 % ACB>G=>9 ?>B@51=>AB8 2 15;:0E, 16,4‒17,5 % 2 68@0E, 7,7‒7,9 % 2 M=5@388. 
#@8=8<0O 2> 2=8<0=85, GB> <OA=0O ?@>4C:F8O B@048F8>==> =5 @0AA<0B@8205BAO :0: 8AB>G=8: 
C3;52>4>2, 0 B0:65 8E =87:>5 A>45@60=85 (<5=55 1 % >B ACB>G=>9 ?>B@51=>AB8), ?@8 0=0;875 
?8I52>9 F5==>AB8 =5 >?8AK20;8AL C3;52>4K, 0 8E @0AG5B ?@>872>48;AO 4;O 1>;55 B>G=>9 
>F5=:8 >AB0;L=KE ?>:070B5;59.  
'G8BK20O B>, GB> 2:;04 15;:0 2 >1ICN :0;>@89=>ABL @07@01>B0==KE ;825@=KE :>;10A =0 

>A=>25 AC1?@>4C:B>2 FK?;OB-1@>9;5@>2 A>AB028; 31,1‒31,9 %, B> MB> ?>72>;O5B >B=5AB8 
40==K9 0AA>@B8<5=B : ?@>4C:F88 «E 6OEB><@ EB89D:4A<9@ 59?>4» 2 A>>B25BAB288 A [9] 
(=5>1E>48<>5 CA;>285 4;O CAB0=>2;5=8O >B;8G8B5;L=>3> ?@87=0:0 3 15;>: 4>;65= 
>15A?5G820BL =5 <5=55 20 % M=5@35B8G5A:>9 F5==>AB8 (:0;>@89=>AB8)).  
#>A:>;L:C >1I55 A>45@60=85 >A=>2=KE <0:@>=CB@85=B>2 (15;:0, 68@0, C3;52>4>2) =5 405B 

?>;=>3> ?@54AB02;5=8O > 18>;>38G5A:>9 F5==>AB8 ?@>4C:B0, ?@>25;8 0=0;87 0<8=>:8A;>B=>3> 
A>AB020 @07@01>B0==KE ;825@=KE :>;10A 87 AC1?@>4C:B>2 FK?;OB-1@>9;5@>2 8 53> 
A10;0=A8@>20==>AB8.  

!08<5=>20=85 ?>:070B5;O "1@075F 
№ 1 

"1@075F 
№ 2 

"1@075F 
№ 3 

"1@075F 
№ 4 

"1@075F 
№ 5 

%>45@60=85 15;:0, % (3/1003) 15,3 15,4 15,3 15,7 15,9 

%>45@60=85 68@0, % (3/1003) 13,7 13,9 13,6 14,5 13,9 

%>45@60=85 C3;52>4>2, % (3/1003) 1,9 1,6 3,3 1,0 2,3 

%>>B=>H5=85 
«15;>::68@» 1:0,90 1:0,90 1:0,89 1:0,92 1:0,87 

�0;>@89=>ABL, ::0;/100 3, 2 B.G.: 192,1 193,1 196,8 197,3 197,9 

- 2:;04 15;:0 2 >1ICN :0;>@89=>ABL, 
% 

31,9 31,9 31,1 31,8 31,5 

- 2:;04 68@0 2 >1ICN :0;>@89=>ABL, % 64,2 64,8 62,2 66,1 63,2 

- 2:;04 C3;52>4>2 2 >1ICN 
:0;>@89=>ABL % 

4,0 3,3 6,7 2,0 4,6 
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� B01;8F5 5 ?@54AB02;5=K @57C;LB0BK 8AA;54>20=89 0<8=>:8A;>B=>3> A>AB020 
M:A?5@8<5=B0;L=KE >1@07F>2 (A>45@60=85 0<8=>:8A;>B ?@82545=> 2 ?5@5AG5B5 =0 100 3 
15;:0), 0 B0:65 0<8=>:8A;>B=K9 A>AB02 MB0;>==>3> 15;:0. -B0;>==K9 15;>: ?@54AB02;O5B 
A>1>9 B5>@5B8G5A:89 15;>:, 8450;L=> A10;0=A8@>20==K9 ?> 0<8=>:8A;>B=><C A>AB02C, 
:>B>@K9 ?>;=>ABLN C4>2;5B2>@O5B ?>B@51=>AB8 G5;>25:0 2 =570<5=8<KE 0<8=>:8A;>B0E. 
�<8=>:8A;>B=CN D>@<C;C MB0;>==>3> 15;:0 ?5@8>48G5A:8 ?5@5A<0B@820NB =0 
<564C=0@>4=KE A>1@0=8OE M:A?5@B>2 (�"/�"� A CG5B>< A>25@H5=AB2>20=8O <548:>-
18>;>38G5A:8E 8AA;54>20=89, =0:>?;5=8O AB0B8AB8G5A:>3> <0B5@80;0 8 @0728B8O 
=CB@8F8>;>388. !081>;55 0:BC0;L=K5 40==K5 ?@82545=K 2 4>:;045 :>=AC;LB0F88 M:A?5@B>2 
(�" (#@>4>2>;LAB25==0O 8 A5;LA:>E>7O9AB25==0O >@30=870F8O ""!) 70 2011 3>4, 
>?C1;8:>20==>< 2 2013 3>4C [10‒12]. 

 
&45?. 5. �<8=>:8A;>B=K9 A>AB02 15;:>2 ;825@=KE :>;10A 87 AC1?@>4C:B>2 FK?;OB-1@>9;5@>2 

Table 5. Amino acid composition of liver sausages from broiler chicken by-products 

!08<5=>20=85  
0<8=>:8A;>BK 

%>45@60=85 >1I8E 0<8=>:8A;>B, 3/100 3 15;:0 
-B0;>=, @5:><5=- 

4C5<K9 
(�"/�"�  
4;O 27@>A;KE  

[11, 12] 

"1@075F 
№1 

"1@075F 
№2 

"1@075F 
№3 

"1@075F 
№4 

"1@075F 
№5 

�570<5=8<O5 0<8=>:8A;>BO (���) 
�7>;59F8= 3,0 5,03 4,84 4,96 4,55 5,12 

�59F8= 6,1 8,66 8,61 8,21 8,10 8,58 

�878= 4,8 5,57 5,17 5,95 5,96 6,74 

 5B8>=8= + F8AB58= 2,3 2,63 3,12 4,41 3,14 3,05 

(5=8;0;0=8= + 
B8@>78= 4,1 7,82 7,89 7,95 7,09 6,90 

&@5>=8= 2,5 5,20 4,78 5,31 4,68 4,60 

�0;8= 4,0 10,14 9,85 10,02 9,06 9,76 

�8AB848= 1,6 3,02 3,16 2,84 3,27 2,86 

&@8?B>D0=* 0,66 1,03 1,04 1,04 1,03 1,03 

Σ!�� 29,06 49,10 48,46 50,70 46,88 48,65 

�0<5=8<O5 0<8=>:8A;>BO (���) 
�A?0@038=>20O 
:8A;>B0 - 2,37 4,08 3,18 4,91 4,32 

�;NB0<8=>20O 
:8A;>B0 - 14,60 16,34 16,14 16,37 15,73 

%5@8= - 4,83 4,57 4,92 4,53 4,49 

�;8F8= - 6,43 6,32 6,18 6,32 6,67 

�@38=8= - 3,85 3,15 2,97 3,35 3,08 

�;0=8= - 8,25 7,74 7,07 7,23 7,23 

#@>;8= - 7,55 8,35 8,02 8,18 7,63 

Σ��� - 47,88 50,55 48,50 50,89 49,15 

�<8=>:8A;>B=K5 8=45:AK 
�@<AB><E?BFAO= 
<A89>E !��/��� 0,41 1,03 0,96 1,05 0,92 0,99 

�@<AB><E?BFAO= 
<A89>E !��/B5M<9 
4@<AB><E?BFO 

0,29 0,51 0,49 0,51 0,48 0,50 

* �0==K5 ?> B@8?B>D0=C ?>;CG5=K @0AG5B=K< ?CB5< =0 >A=>20=88 8<5NI8EAO ;8B5@0BC@=KE 40==KE ?> 53> 
A>45@60=8N 2 8A?>;L7C5<>< AK@L5. 
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%>3;0A=> ?>;CG5==K< @57C;LB0B0< (B01;8F0 5), >1I0O AC<<0 =570<5=8<KE 0<8=>:8A;>B 2 
100 3 15;:0 4;O 2A5E >1@07F>2 ;825@=KE :>;10A ?@52KH05B 8E AC<<C 2 100 3 MB0;>==>3> 15;:0 
=0 63‒74 %. 
�<8=>:8A;>B=K9 8=45:A, 2K@060NI89AO 2 >B=>H5=88 !��/���, 2 8AA;54>20==KE 

>1@07F0E A>AB028; 0,92‒1,05, GB> ?@52KH05B 7=0G5=85 4;O «AB0=40@B=>3>» 15;:0 3 0,41. 

�<8=>:8A;>B=K9 8=45:A, 2K@060NI89AO 2 >B=>H5=88 !��/>1I85 0<8=>:8A;>BK, 2 
8AA;54>20==KE >1@07F0E A>AB028; 0,48‒0,51, GB> B0:65 ?@52KH05B 7=0G5=85 4;O 
«AB0=40@B=>3> 15;:0» 3 0,29. #@52KH5=85 ?>;CG5==KE 7=0G5=89 ?>4B25@6405B 2KA>:CN 
18>;>38G5A:CN F5==>ABL M:A?5@8<5=B0;L=KE >1@07F>2 ;825@=KE :>;10A 87 AC1?@>4C:B>2 
FK?;OB-1@>9;5@>2. 
�;O E0@0:B5@8AB8:8 ?8I52>9 F5==>AB8 15;:0 8A?>;L7>20;8 A?5F80;L=K9 ?>:070B5;L 3 

0<8=>:8A;>B=K9 A:>@ (�%). #>:070B5;L �% CAB0=02;8205B ?@545;L=> 2>7<>6=K9 C@>25=L 
8A?>;L7>20=8O 07>B0 40==>3> 2840 15;:0 4;O ?;0AB8G5A:8E F5;59 (2 :0G5AB25 ?;0AB8G5A:>3> 
<0B5@80;0 3 AB@>8B5;L=KE 1;>:>2 2 ?@>F5AA5 18>A8=B570 15;:>2 C G5;>25:0, >15A?5G820O 8E 
?>AB>O==>5 2>7>1=>2;5=85 8 :@C3>>1>@>B). �71KB>: 4@C38E 0<8=>:8A;>B 1C45B 
8A?>;L7>20BLAO :0: 8AB>G=8: =5A?5F8D8G5A:>3> 07>B0 ;81> 4;O M=5@35B8G5A:8E F5;59. 
�<8=>:8A;>BK, A:>@ :>B>@KE A>AB02;O5B <5=55 100 %, AG8B0NB ;8<8B8@CNI8<8. 
�<8=>:8A;>B0, A:>@ :>B>@>9 8<55B A0<>5 =87:>5 7=0G5=85, =07K205BAO ?5@2>9 ;8<8B8@CNI59 
0<8=>:8A;>B>9. 
� B01;8F5 6 ?@54AB02;5=K @57C;LB0BK ?> @0AG5BC =081>;55 G0AB> ?@8<5=O5<>3> ?>:070B5;O 

18>;>38G5A:>9 F5==>AB8 15;:0 3 0<8=>:8A;>B=>3> A:>@0 =570<5=8<KE 0<8=>:8A;>B 
@07@01>B0==KE ;825@=KE :>;10A. 

&45?. 6. �<8=>:8A;>B=K5 A:>@K 15;:>2 ;825@=KE :>;10A   

Table 6. Amino acid scores of liver sausages 

!08<5=>20=85 !�� 

�<8=>:8A;>B=K9 A:>@ (�%), % 

"1@075F 
№ 1 

"1@075F 
№ 2 

"1@075F 
№ 3 

"1@075F 
№ 4 

"1@075F 
№ 5 

�7>;59F8= 167,8 161,4 165,2 151,7 170,6 

�59F8= 142,0 141,1 134,6 132,9 140,7 

�878= 116,0 107,7 124,1 124,2 140,4 

 5B8>=8= + F8AB58= 114,2 135,9 191,9 136,4 132,6 

(5=8;0;0=8= + B8@>78= 190,8 192,4 193,9 172,9 168,3 

&@5>=8= 207,9 191,3 212,3 187,2 184,2 

�0;8= 253,5 246,2 250,6 226,5 244,0 

�8AB848= 188,5 197,7 177,5 204,2 178,9 

&@8?B>D0= 156,1 157,6 157,6 156,1 156,1 
 

#> @57C;LB0B0< >F5=:8 0<8=>:8A;>B=>9 A10;0=A8@>20==>AB8 2A5 >1@07FK ;825@=KE :>;10A 
E0@0:B5@87CNBAO 2KA>:>9 18>;>38G5A:>9 F5==>ABLN, B0: :0: >BACBAB2CNB =570<5=8<K5 
0<8=>:8A;>BK, ;8<8B8@CNI85 18>;>38G5A:CN F5==>ABL (2A5 A:>@K ?@52KH0NB 100 %).  
�@><5 B>3>, ?> 2A5< =>@<8@C5<K< <8:@>18>;>38G5A:8< ?>:070B5;O< 157>?0A=>AB8 

>1@07FK ;825@=KE :>;10A 87 AC1?@>4C:B>2 FK?;OB-1@>9;5@>2 A>>B25BAB2>20;8 B@51>20=8O< 
459AB2CNI53> 70:>=>40B5;LAB20 [13‒15]. $57C;LB0BK 8A?KB0=89 M:A?5@8<5=B0;L=KE >1@07F>2 
;825@=KE :>;10A 87 AC1?@>4C:B>2 FK?;OB-1@>9;5@>2 ?> <8:@>18>;>38G5A:8< ?>:070B5;O< 
?@82545=K 2 B01;8F5 7. 
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&45?. 7. $57C;LB0BK 8A?KB0=89 M:A?5@8<5=B0;L=KE >1@07F>2 ;825@=KE :>;10A 87 AC1?@>4C:B>2 
FK?;OB-1@>9;5@>2 ?> <8:@>18>;>38G5A:8< ?>:070B5;O< 

Table 7. Results of tests of experimental samples of liver sausages from broiler chicken by-products for 

microbiological indicators 

 

!08<5=>20=85 
?>:070B5;O  

!>@<8@C5<>5 
7=0G5=85 ?> 
!�  [13-15] 

$57C;LB0B 8A?KB0=89 
"1@075F  
№ 1 

"1@075F 
 № 2 

"1@075F 
№ 3 

"1@075F 
№ 4 

"1@075F 
№ 5 

�0:B5@88 3@C??K 
:8H5G=KE ?0;>G5: 

(���#) 

=5 4>?CA-
:0NBAO 2 1 3 

=5 >1=0@C-
65=K 2 1 3 

=5 >1=0@C-
65=K 2 1 3 

=5 >1=0@C-
65=K 2 1 3 

=5 >1=0@C-
65=K 2 1 3 

=5 >1=0@C-
65=K 2 1 3 

S.aureus 
=5 4>?CA-
:0NBAO 2 1 3 

=5 >1=0@C-
65=K 2 1 3 

=5 >1=0@C-
65=K 2 1 3 

=5 >1=0@C-
65=K 2 1 3 

=5 >1=0@C-
65=K 2 1 3 

=5 >1=0@C-
65=K 2 1 3 

#0B>35==K5, 2 B>< 
G8A;5 A0;L<>=5;;K 

(Salmonella)  

=5 4>?CA-
:0NBAO 2 25 3 

=5 >1=0@C-
65=K 2 25 3 

=5 >1=0@C-
65=K 2      
25 3 

=5 >1=0@C-
65=K 2      
25 3 

=5 >1=0@C-
65=K 2       
25 3 

=5 >1=0@C-
65=K 2       
25 3 

Listeria 

monocytogenes 

=5 4>?CA-
:0NBAO 2 25 3 

=5 >1=0@C-
65=K 2 25 3 

=5 >1=0@C-
65=K 2      
25 3 

=5 >1=0@C-
65=K 2      
25 3 

=5 >1=0@C-
65=K 2      
25 3 

=5 >1=0@C-
65=K 2      
25 3 

%C;LD@54CF8@CN-

I85 :;>AB@8488 

=5 4>?CA-
:0NBAO 2       
0,1 3 

=5 >1=0@C-
65=K 2 0,1 3 

=5 >1=0@C-
65=K 2       
0,1 3 

=5 >1=0@C-
65=K 2    
0,1 3 

=5 >1=0@C-
65=K 2  
0,1 3 

=5 >1=0@C-
65=K 2  
0,1 3 

�>;8G5AB2> 
<57>D8;L=KE 
0M@>1=KE 8 
D0:C;LB0B82=>-
0=0M@>1=KE 

<8:@>>@30=87<>2 
(� �(�= ), 
�"�/3 

=5 1>;55  
5,0 × 103 9,5 × 101 9,5 × 101 1,0 × 102 7,5 × 102 1,3 × 102 

 

����2+�!��  
� AB0BL5 ?@54AB02;5=0 B5E=>;>38O 873>B>2;5=8O ;825@=KE :>;10A 87 AC1?@>4C:B>2 FK?;OB-

1@>9;5@>2, @5F5?BC@K ;825@=KE :>;10A 87 AC1?@>4C:B>2 FK?;OB-1@>9;5@>2, 0 B0:65 
@57C;LB0BK 8AA;54>20=89 M:A?5@8<5=B0;L=KE >1@07F>2 ;825@=KE :>;10A 87 AC1?@>4C:B>2 
FK?;OB-1@>9;5@>2 ?> >A=>2=K< >@30=>;5?B8G5A:8<, D878:>-E8<8G5A:8< ?>:070B5;O<, 0 
B0:65 ?> 0<8=>:8A;>B=><C A>AB02C 8 <8:@>18>;>38G5A:8< ?>:070B5;O< 157>?0A=>AB8 

?@>4C:B0.  
$57C;LB0BK 8AA;54>20=89 M:A?5@8<5=B0;L=KE >1@07F>2 ;825@=KE :>;10A ?>:070;8, GB> 

AC1?@>4C:BK O2;ONBAO F5==K< ?8I52K< @5AC@A><, ?@8<5=5=85 :>B>@KE ?>72>;O5B 
?@>872>48BL :0G5AB25==CN 8 157>?0A=CN ?@>4C:F8N A 2KA>:8<8 ?>B@518B5;LA:8<8 
E0@0:B5@8AB8:0<8. 
$07@01>B0==0O B5E=>;>38O 873>B>2;5=8O ;825@=KE :>;10A 87 AC1?@>4C:B>2 FK?;OB-

1@>9;5@>2 ?>72>;O5B @0AH8@8BL 0AA>@B8<5=B ?@>4C:F88 87 AC1?@>4C:B>2 ?B8FK, ?>2KA8BL 
MDD5:B82=>ABL ?5@5@01>B:8 AC1?@>4C:B>2 ?B8FK, 0 B0:65 >15A?5G8BL =0A5;5=85 AB@0=K 
4>ABC?=>9 A10;0=A8@>20==>9 ?> 0<8=>:8A;>B=><C A>AB02C ?@>4C:F859.  
�AA;54>20=8O ?@>2>48;8AL $'# «�=AB8BCB <OA>-<>;>G=>9 ?@><KH;5==>AB8» 2 @0<:0E 

!�$ 5 «�7CG5=85 AB@C:BC@=>-<5E0=8G5A:8E A2>9AB2 AC1?@>4C:B>2 8 8E A>G5B05<>AB8 A 
<OA=K< AK@L5< ?@8 873>B>2;5=88 =>2KE 284>2 <OA=>9 ?@>4C:F88 A 2KA>:8<8 
?>B@518B5;LA:8<8 E0@0:B5@8AB8:0<8», 7040=85 5.7 «$07@01>B:0 >@30=870F8>==>-
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B5E=>;>38G5A:8E A?>A>1>2 8 @5:><5=40F89 ?> ?>2KH5=8N :0G5AB25==KE E0@0:B5@8AB8: 8 
A10;0=A8@>20==>AB8 A>AB020 <OA=KE ?@>4C:B>2, >15A?5G820NI8E C;CGH5=85 8E 
?>B@518B5;LA:8E A2>9AB2» �>AC40@AB25==>9 ?@>3@0<<K =0CG=KE 8AA;54>20=89 
«%5;LA:>E>7O9AB25==K5 B5E=>;>388 8 ?@>4>2>;LAB25==0O 157>?0A=>ABL», 202132025 3>4K 
(?>4?@>3@0<<0 «#@>4>2>;LAB25==0O 157>?0A=>ABL»). 
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ANALYSIS OF MODERN PLANT-BASED RAW MATERIAL COMPONENTS  

USED IN BREAD TECHNOLOGY WITH RYE FLOUR 

T. Samuylenko 

Belarusian State University of Food and Chemical Technologies, Republic of Belarus 

ABSTRACT 
Introduction. Bread contains the basic nutrients necessary for the human body. The population's dynamic 

shift in lifestyle results in a decline in the consumption of the macro- and micronutrients found in bread. The 

search for new raw materials, theoretical and experimental justification of their use in baking to improve the 

nutritional value of bread, represents a significant contemporary challenge. The purpose of the study was to analyze, 

systematize and generalize the domestic and international experience in the use of non-traditional raw materials 

of plant origin for the production of bread, with the aim of improving its nutritional value. The scientific objective 

of this research was to select domestic non-traditional raw material components as sources of scarce macro- and 

micronutrients in bread technology, in particular with rye flour. 

Materials and methods. The review included articles and books published from 1983 to 2021 both in Russian 

and English. The sources were ranked according to the use of bread technology as non-traditional raw materials 

for processing products of cereals, legumes, oilseeds, fruits, vegetables and wild-growing plants. The 

availability of full-texts was assessed in the sources reviewed. The data were systematized through comparison, 

combination, and summary of the findings of the studies reviewed. 

Results. The nutritional value of the bread assortment with the addition of rye flour was analyzed. The degree 

of satisfaction of some food and non-food substances through bread consumption, considering the current level 

of intake, was determined. The purpose of using fortifying additives, their type, and dosage levels were 

evaluated. Existing contradictions in the recommendations regarding the incorporation of plant-based 

processing products were noted. 

Conclusions. It has been established that the range of plant-based raw materials used in bread technology is 

quite wide. It has been found that the majority of the raw materials are not cultivated in the Republic of Belarus. 

For some additives, there is no information on the quantity present in bread, the methods of application, and 

the technological approaches used. It is noted that promising non-traditional raw materials for domestic bread 

assortment with the addition of rye flour, particularly for sourdough bread and snack-type varieties, could 

include buckwheat, oat, rice, and bean flour, as well as flax and sesame seeds, and powders from carrots, 

beetroots, apples, jerusalem artichokes, pumpkin, and certain domestic phytopowders. 

KEY WORDS: bread; bread with rye flour; raw material components; plant-based processing products from 

grains, legumes, plant-based processing products from oilseeds; fruits and vegetables plant-based processing; 

products from wild raw materials. 

FORCITATION: Samuylenko, T. Analysis of modern raw materials of plant origin used in bread technology 

with rye flour / T. Samuylenko // Bulletin of the Belarusian State University of Food and Chemical 

Technologies. 3 2024. ‒ № 1(36). ‒ $. 59‒80. 

 

 

�����!�� 

#@>4>2>;LAB25==0O 157>?0A=>ABL ;N1>9 AB@0=K O2;O5BAO ?@8>@8B5B=K< =0?@02;5=85< =5 
B>;L:> ?@>872>4AB25==>9, => 8 =0CG=>9, =0CG=>-B5E=8G5A:>9 8 8==>20F8>==>9 45OB5;L=>AB8. 
);51 2 =59 70=8<05B >A=>2>?>;030NI55 <5AB>, B0: :0: >15A?5G5=85 =0A5;5=8O =5>1E>48<K< 
53> :>;8G5AB2>< 2 A>>B25BAB288 A =0F8>=0;L=K<8 >A>15==>ABO<8 8 ?@8=F8?0<8 
@0F8>=0;L=>3> ?8B0=8O 8<55B 3;025=AB2CNI55 7=0G5=85 4;O ;N1>3> A>2@5<5==>3> 
3>AC40@AB20. 
);51 O2;O5BAO 5654=52=K< ?@>4C:B>< ?8B0=8O 2A5E 68B5;59 $5A?C1;8:8 �5;0@CAL. "= 

A>45@68B >A=>2=K5 =5>1E>48<K5 4;O >@30=87<0 G5;>25:0 ?8I52K5 25I5AB20: @0AB8B5;L=K5 
15;:8, C3;52>4K, 28B0<8=K, <0:@>- 8 <8:@>M;5<5=BK, ?8I52K5 2>;>:=0, 0 B0:65 O2;O5BAO 
206=K< 8AB>G=8:>< M=5@388 [1]. �>AB@51>20==>ABL E;510, 2 G0AB=>AB8 A 2=5A5=85< @60=>9 



  �еEF=и> ��'&, 2024 № 1(36) 
 

 

 

 

61 

<C:8, >1CA;>2;5=0 A?5F8D8G5A:8<8 2:CA>< 8 0@><0B><, D>@<8@CNI8<8AO =5 B>;L:> 70 AG5B 
=0;8G8O B5E 8;8 8=KE @5F5?BC@=KE :><?>=5=B>2, => 8 B5E=>;>38G5A:>3> ?@>F5AA0, 2 
@57C;LB0B5 :>B>@>3> =0:0?;820NBAO >?@545;5==K5 E8<8G5A:85 A>548=5=8O [2]. %B>8B 
>B<5B8BL, GB> ?>?C;O@=>ABL 15;>@CAA:>3> E;510 H8@>:> 8725AB=0 8 70 ?@545;0<8 =0H59 
AB@0=K. -B> >B@0605BAO 2 ?>AB>O==> C25;8G820NI5<AO M:A?>@B5 2 A2565< 8 70<>@>65==>< 
2845 2 $>AA89A:CN (545@0F8N, �75@109460=, �@<5=8N, �@C78N, �>@40=8N 8 4@C385 AB@0=K 
1;86=53> 8 40;L=53> 70@C156LO. 
�8=0<8G=>5 87<5=5=85 >1@070 687=8 =0A5;5=8O 8 A>F80;L=KE CA;>289 2 ?>A;54=85 

45AOB8;5B8O >B@0605BAO =0 ?>B@51=>AB8 G5;>25:0 2 M=5@388. � @0F8>=5 ?8B0=8O 4>;O E;510 
A=8605BAO [3], => ?>B@51=>ABL >@30=87<0 2 <0:@>-, <8:@>=CB@85=B0E 8 4@C38E =5>1E>48<KE 
25I5AB20E =5 87<5=O5BAO. -B> ?@82>48B : B><C, GB> =0A5;5=85 2 ?>;=>< >1J5<5 =5 ?>;CG05B 
=5>1E>48<KE 4;O @0F8>=0;L=>3> ?8B0=8O <0:@>- 8 <8:@>=CB@85=B>2.  =>38<8 
8AA;54>20B5;O<8 >B<5G05BAO, GB> C;CGH5=85 ?8I52>9 F5==>AB8 E;510, 2 B>< G8A;5 8 A 
2=5A5=85< @60=>9 <C:8, 3 >4=0 87 3;02=KE 7040G E;51>?5:0@=>9 >B@0A;8 ?>A;54=8E ;5B [436]. 

"4=8< 87 =0?@02;5=89 @5H5=8O MB>9 7040G8 =0 E;51>?5:0@=KE ?@54?@8OB8OE O2;O5BAO 
@07@01>B:0 =>2>3> 0AA>@B8<5=B0, >?8@0OAL =0 ?>B@518B5;LA:85 ?@54?>GB5=8O, =0F8>=0;L=K5 
>A>15==>AB8, A>2@5<5==CN AK@L52CN 107C, => CG8BK20O B5E=>;>38G5A:85 ?0@0<5B@K 8 
B5E=>;>38G5A:>5 >A=0I5=85 [738]. !04 A;>682H59AO ?@>1;5<>9 402=> @01>B05B 8 =0CG=>5 
A>>1I5AB2>. #>8A: =>2KE AK@L52KE 8AB>G=8:>2, B5>@5B8G5A:>5 8 M:A?5@8<5=B0;L=>5 
>1>A=>20=85, 8E 8A?>;L7>20=85 2 E;51>?5G5=88, B5>@5B8G5A:>5 >1>1I5=85 8 <>45;8@>20=85 
B5E=>;>389 ?@>872>4AB20 E;510 C;CGH5==>9 ?8I52>9 F5==>AB8 O2;O5BAO 0:BC0;L=>9 
A>2@5<5==>9 7040G59. � B> 65 2@5<O ?@8@>4=K< @0AB8B5;L=K< AK@L52K< :><?>=5=B0< 
<5AB=>3> ?@>872>4AB20 A;54C5B >B4020BL <0:A8<0;L=>5 ?@54?>GB5=85, MB> :0: 
?@8=F8?80;L=0O ?>78F8O <=>38E CG5=KE 2 >1;0AB8 ?8B0=8O, B0: 8 >A=>2=0O <8@>20O 
B5=45=F8O. &0:0O ?>78F8O 2 E;51>?5G5=88 =0E>48BAO =0 ?8:5 0:BC0;L=>AB8 8, A:>@55 2A53>, 
A>E@0=8BAO 2 ?@8>@8B5B5 1;8609H85 45AOB8;5B8O [9]. !5 =0 ?>A;54=5< <5AB5 AB>8B 8 B>B D0:B, 
GB> ?@8 2=54@5=88 =>2>3> 0AA>@B8<5=B0 A;54C5B CG8BK20BL, GB> 2:CAK ?>B@518B5;59 >1KG=> 
:>=A5@20B82=K 8 >A2>5=85 =>2>3> 0AA>@B8<5=B0 B@51C5B BI0B5;L=>3> 8AA;54>20=8O 
?@54?>GB5=89 8 ?>B@518B5;LA:8E A2>9AB2. !0F8>=0;L=K5 B@048F88 B>65 83@0NB =5 
?>A;54=NN @>;L, 0 2 =5:>B>@KE A;CG0OE 4065 O2;ONBAO ?@8>@8B5B=K<8 [10313]. 

�653>4=> =0 <8@>2>< @K=:5 2 :0B53>@88 E;510 ?>O2;O5BAO 1>;55 1000 =>28=>:. !>2K9 
0AA>@B8<5=B=K9 ?5@5G5=L A:;>=O5BAO 2 AB>@>=C @07@01>B>: 8 ?@>872>4AB20 E;510 C;CGH5==>9 
?8I52>9 F5==>AB8 8, B0: =07K205<>3>, «2535B0@80=A:>3>», «=0BC@0;L=>3>», 
«0=B80;;5@35==>3>», «A =87:8< A>45@60=85<&» 0AA>@B8<5=B0. +B>1K 1KBL <0:A8<0;L=> 2 
B@5=45, >B5G5AB25==K5 E;51>?5:8 B0:65 4>;6=K 0:B82=> 2:;NG0BLAO 2 MB> =0?@02;5=85 [13]. 
'G8BK20O 2KH5A:070==>5, ?>8A: 8 8A?>;L7>20=85 =>2KE AK@L52KE :><?>=5=B>2 4;O 

?@>872>4AB20 E;510, >A=>20==K9 =0 8<5NI5<AO B5>@5B8G5A:>< 8 ?@0:B8G5A:>< >?KB5, 
O2;O5BAO 25AL<0 0:BC0;L=K< 4;O A>2@5<5==>3> E;51>?5G5=8O.  
"1J5:B 8AA;54>20=89 3 E;51, 2 B>< G8A;5 A 2=5A5=85< @60=>9 <C:8. 
#@54<5B 8AA;54>20=8O 3 ?8I520O F5==>ABL, :0G5AB25==K9 8 :>;8G5AB25==K9 A>AB02 E;510, 

2 B>< G8A;5 A 2=5A5=85< @60=>9 <C:8. 
*5;L 8AA;54>20=8O 3 0=0;87, A8AB5<0B870F8O 8 >1>1I5=85 >B5G5AB25==>3> 8 

<564C=0@>4=>3> >?KB0 2 >1;0AB8 8A?>;L7>20=8O =5B@048F8>==KE AK@L52KE :><?>=5=B>2 4;O 
?@>872>4AB20 E;510, C;CGH0NI8E 53> ?8I52CN F5==>ABL.  
!0CG=0O 7040G0 3 2K1>@ >B5G5AB25==KE =5B@048F8>==KE AK@L52KE :><?>=5=B>2 2 :0G5AB25 

8AB>G=8:>2 45D8F8B=KE <0:@>- 8 <8:@>=CB@85=B>2 2 B5E=>;>388 E;510, 2 G0AB=>AB8 A 
2=5A5=85< @60=>9 <C:8. 

 

 

 



Пище6ая Fех=>?>7ия  

 

 

 

 

 

62 

 �&�$���/ �  �&"�/ 

� >17>@ 1K;8 2:;NG5=K AB0BL8 8 :=838, >?C1;8:>20==K5 =0 @CAA:>< 8 0=3;89A:>< O7K:0E. 
$0AA<0B@820;8AL AB0BL8 A 1983 ?> 2021 3>4; 40B0 =0G0;0 A>>B25BAB2>20;0 2@5<5=8, :>340 
<0AA>2> AB0;8 ?>O2;OBLAO ?C1;8:0F88 ?> 8A?>;L7>20=8N =5B@048F8>==KE AK@L52KE 
:><?>=5=B>2 2 B5E=>;>388 E;510, 2 B>< G8A;5 A 2=5A5=85< @60=>9 <C:8. "A>1>5 2=8<0=85 
C45;O;>AL =0CG=K< ?C1;8:0F8O<, ?@>H54H8< @5F5=78@>20=85. !0 ?5@2>< MB0?5 8AB>G=8:8 
1K;8 @0=68@>20=K ?> 8A?>;L7>20=8N 2 B5E=>;>388 E;510 2 :0G5AB25 =5B@048F8>==KE 
AK@L52KE :><?>=5=B>2 ?@>4C:B>2 ?5@5@01>B:8 75@=>2KE, 1>1>2KE, <0A;8G=KE :C;LBC@, 
?;>4>2 8 >2>I59, D8B>AK@LO 8 48:>@0ABCI8E @0AB5=89. � @0AA<0B@8205<KE 8AB>G=8:0E 
>F5=820;>AL =0;8G85 ?>;=KE B5:AB>2. #@8 @01>B5 A 8AB>G=8:0<8 8A?>;L7>20;0AL 1070 40==KE 
$�!*, 5Library.ru, Web of Science, Scopus. !0 2B>@>< MB0?5 40==K5 A8AB5<0B878@>20;8AL ?> 
A>?>AB02;5=8N, :><18=0F88 8 :@0B:><C 87;>65=8N @57C;LB0B>2 @0AA<0B@8205<KE 
8AA;54>20=89. 

 

$��'�0&�&/ � �) "�%'���!�� 
#8I520O F5==>ABL E;510 >?@545;O5BAO 53> :0;>@89=>ABLN, CA2>O5<>ABLN 8 A>45@60=85< 2 

=5< >B45;L=KE <0:@>- 8 <8:@>=CB@85=B>2. "F5=820O A>2@5<5==K9 0AA>@B8<5=B E;510, 2 
G0AB=>AB8 A 2=5A5=85< @60=>9 <C:8, <>6=> 70:;NG8BL A;54CNI85 <><5=BK. �3> 
M=5@35B8G5A:0O F5==>ABL 20@L8@C5BAO >B 181 ::0; 4> 320 ::0;. '25;8G5=85 M=5@35B8G5A:>9 
F5==>AB8 >1CA;>2;5=> C25;8G5=85< 2 @5F5?BC@=>< A>AB025 4>;8 @60=>9 <C:8 A <5=LH8< 
2KE>4><, ?H5=8G=>9 <C:8 8 C<5=LH5=85< 2;06=>AB8. );51 A 2=5A5=85< @60=>9 <C:8 ?@8 
A>2@5<5==>< C@>2=5 ?>B@51;5=8O ?>:@K205B ;8HL 4> 11,0 % ?>B@51=>AB8 2 M=5@388 G5;>25:0. 
%>45@60=85 15;:>2KE 25I5AB2 20@L8@C5BAO >B 4,7 4> 11,3 %. #@8 MB>< AB5?5=L 
C4>2;5B2>@5=8O >@30=87<0 G5;>25:0 2 @0AB8B5;L=KE 15;:0E ?@8 =0AB>OI5< C@>2=5 
?>B@51;5=8O E;510 A 2=5A5=85< @60=>9 <C:8 A>AB02;O5B 2 A@54=5< >B 11,0 4> 28,0 %. #@8 MB>< 
>= 1>;55 ?>;=>F5==K9 ?> 0<8=>:8A;>B=><C A>AB02C ?> A@02=5=8N A 8745;8O<8 87 ?H5=8G=>9 
<C:8. � 7028A8<>AB8 >B 0AA>@B8<5=B0 E;510 ?>B@51=>ABL >@30=87<0 2 :@0E<0;5 8 45:AB@8=0E 
C4>2;5B2>@O5BAO =0 7,8 3 12,8 %, 2 :;5BG0B:5 3 =0 1,2 3 56,4 %, 2 <>=>- 8 48A0E0@840E 3 =0 1,3 
3 6,8 %. "@30=8G5A:85 :8A;>BK 2 E;515 A 2=5A5=85< @60=>9 <C:8 A>45@60BAO 2 :>;8G5AB25 4> 
1,9 %. "=8 =5?>A@54AB25==> CG0AB2CNB, A >4=>9 AB>@>=K, 2 D>@<8@>20=88 
2:CA>0@><0B8G5A:>9 E0@0:B5@8AB8:8 E;510, 0 A 4@C3>9 AB>@>=K, 2 45OB5;L=>AB8 
?8I520@8B5;L=>3> B@0:B0. %>45@60=85 68@0 2 E;510 A 2=5A5=85< @60=>9 <C:8 =525;8:> (>B 
1,0 4> 3,8 %), GB> A>>B25BAB2C5B >B 1,1 4> 4,2 % >B ACB>G=>9 ?>B@51=>AB8. �8@ ?@54AB02;5= 
8A:;NG8B5;L=> @0AB8B5;L=K<8 <0A;0<8, A>45@60I8<8AO 2 8AE>4=KE AK@L52KE :><?>=5=B0E.  
!5 ?>A;54=NN @>;L 83@05B 8 =0;8G85 2 E;515 <8=5@0;L=KE M;5<5=B>2 8 28B0<8=>2, :>B>@K5 
2 ?>A;54=85 45AOB8;5B8O 70 AG5B 87<5=5=8O >1@070 687=8 8 ?@>4C:B>2>9 :>@78=K >B=>AOBAO : 
45D8F8B=K< D0:B>@0< ?8B0=8O. %B>8B >B<5B8BL, GB> 2 E;515 A 2=5A5=85< @60=>9 <C:8 
8<55BAO =0@CH5=85 2 A>>B=>H5=88 <564C :0;LF89 : D>AD>@ (A>AB02;O5B >B 1 : 3,5 4> 1 : 3,7 
?@8 D878>;>38G5A:8 >?B8<0;L=>< >B 1 : 1 4> 1 : 2) 8 :0;LF89 : <03=89 (A>AB02;O5B >B 1 : 2,4 4> 
1 : 3,8 ?@8 D878>;>38G5A:8 >?B8<0;L=>< >B 1 : 0,44 4> 1 : 0,7) [1, 14316]. 

!5A<>B@O =0 B>, GB> E;51 A 2=5A5=85< @60=>9 <C:8 O2;O5BAO F5==K< 8AB>G=8:>< 15;:>2, 
C3;52>4>2, 68@=KE 8 =570<5=8<KE 0<8=>:8A;>B, 0 B0:65 28B0<8=>2, <8=5@0;L=KE M;5<5=B>2, 
?8I52>9 :;5BG0B:8, >= =5 2?>;=5 >B25G05B A>2@5<5==K< B@51>20=8O< =0C:8 > @0F8>=0;L=>< 
?8B0=88. �2545=85 2 @5F5?BC@C E;510 4>?>;=8B5;L=KE AK@L52KE :><?>=5=B>2 8 18>;>38G5A:8 
0:B82=KE 4>102>: ?>72>;O5B =5A:>;L:> =825;8@>20BL ?@>1;5<C 45D8F8B0 =5>1E>48<KE 
?8I52KE 25I5AB2 8 C;CGH8BL ?8I52CN F5==>ABL. %;54C5B CG8BK20BL 8 B>B D0:B, GB> =5 2A5 
4>?>;=8B5;L=K5 AK@L52K5 :><?>=5=BK <>3CB 1KBL 8A?>;L7>20=K 2 B5E=>;>388 E;510 A 
2=5A5=85< @60=>9 <C:8 4;O C;CGH5=8O 53> ?8I52>9 F5==>AB8. -B>B D0:B >1CA;>2;5=, A >4=>9 
AB>@>=K, >A>15==>ABO<8 B5E=>;>38G5A:>3> ?@>F5AA0, 0 A 4@C3>9 AB>@>=K, >A>15==>ABO<8 



  �еEF=и> ��'&, 2024 № 1(36) 
 

 

 

 

63 

=0720==>3> 0AA>@B8<5=B0, 2 G0AB=>AB8, 53> ?>B@518B5;LA:8<8 A2>9AB20<8, :>B>@K5 <>3CB 
ACI5AB25==> CEC4H0BLAO ?@8 8A?>;L7>20=88 @O40 4>102>: [17324].  

� B> 65 2@5<O C;CGH5=85 ?8I52>9 F5==>AB8 E;510 A 8A?>;L7>20=85< @60=>9 <C:8, 
@07@01>B:0 53> A 7040==K< E8<8G5A:8< A>AB02><, ;5G51=>-?@>D8;0:B8G5A:>9 =0?@02;5==>AB8 
O2;O5BAO >4=8< 87 ?@8>@8B5B=KE =0?@02;5=89 A>2@5<5==>9 E;51>?5:0@=>9 >B@0A;8. %?>A>1K 
?>2KH5=8O ?8I52>9 F5==>AB8 B0:>3> E;510 >G5=L @07=>>1@07=K. "A>1K9 8=B5@5A A B>G:8 
7@5=8O B5>@5B8G5A:>3> 8 ?@0:B8G5A:>3> 0A?5:B0 ?@54AB02;O5B ?@8<5=5=85 8<5==> 
=5B@048F8>==>3> AK@LO [25]. � =0AB>OI55 2@5<O 2 B5E=>;>388 E;51>?5:0@=>3> ?@>872>4AB20 
4;O C;CGH5=8O ?8I52>9 F5==>AB8 E;510, 2 B>< G8A;5 8 A 2=5A5=85< @60=>9 <C:8, 8A?>;L7CNB 
@07;8G=K5 >1>30I0NI85 4>102:8. %0<0O 1>;LH0O 3@C??0 3 MB> 4>102:8 @0AB8B5;L=>3> 
?@>8AE>645=8O, 2:;NG0NI85 ?>43@C??K 4>102>:, ?>;CG5==KE =0 >A=>25 75@=>2KE, 1>1>2KE, 
<0A;8G=KE, >2>I=KE, ?;>4>2KE :C;LBC@ 8 ?@>G53> @0AB8B5;L=>3> 48:>@0ABCI53> AK@LO 
(A5<O=, :>@=59 8;8 75;5=KE G0AB59 @0AB5=89, ;5:0@AB25==KE 8 ?@O=KE B@02 8 4@.) [26]. 
�ECB?P;B64A<9 CDB8G>FB6 C9D9D45BF>< ;9DAB6OI, 5B5B6OI, @4E?<KAOI >G?PFGD 6 

F9IAB?B7<< I?954 
� B01;8F5 1 ?@54AB02;5=0 8=D>@<0F8O ?> 2:;NG5=8N 2 A>AB02 E;510 ?@>4C:B>2 

?5@5@01>B:8 B@048F8>==KE 8 =5B@048F8>==KE 75@=>2KE, 1>1>2KE 8 <0A;8G=KE :C;LBC@. 

&45?. 1. #@>4C:BK ?5@5@01>B:8 75@=>2KE, 1>1>2KE 8 <0A;8G=KE :C;LBC@ 2 A>AB025 E;510 

Table 1. Plant-based processing products from cereals, legumes and oilseeds in bread 

�>?>;=8B5;L=K9 AK@L52>9 
:><?>=5=B 

!07=0G5=85 8A?>;L7>20=8O �>78@>2:0, % >B 
<0AAK <C:8 ?> 
C=8D8F8@>20==>9 
@5F5?BC@5 

�AB>G=8: 
8=D>@<0F88 

 C:0 B@8B8:0;5 ';CGH5=85 0<8=>:8A;>B=>3> 
A>AB020, C;CGH5=85 

?>B@518B5;LA:8E A2>9AB2 
 

4> 100,0 % [14, 27329] 

 C:0 B@8B8:0;5 A>2<5AB=> A 
3@5G=52>9, G5G528G=>9 
<C:>9 8 O1;>G=K< A>:>< 

 

';CGH5=85 ?8I52>9 F5==>AB8 85,0 %, 5,0 %, 

5,0 % 8 5,0 % 
A>>B25BAB25==> 

 

[30] 

#@>@>I5==>5 75@=> 
?H5=8FK 

'25;8G5=85 ?8I52>9, 
18>;>38G5A:>9 F5==>AB8 8 
A=865=85 :0;>@89=>AB8 

 

4> 99,9 % [31] 

 

 C:0 8 M:AB@C40B 0<0@0=B0 ';CGH5=85 ?8I52>9 F5==>AB8 ?> 
A>45@60=8N 15;:>2KE 25I5AB2 8 
0<8=>:8A;>B=><C A>AB02C 

2 7028A8<>AB8 >B 
0AA>@B8<5=B0, 
B5E=>;>389 8 
=07=0G5=8O 
8A?>;L7>20=8O 

 

[32335] 

 

�<0@0=B>20O 
F5;L=>A<>;>B0O 
?>;=>68@=0O <C:0 

';CGH5=85 <0:@>- 8 
<8:@>=CB@85=B>3> A>AB020, 

8=B5=A8D8:0F8O 
B5E=>;>38G5A:>3> ?@>F5AA0 

 

=5B 8=D>@<0F88 [36337] 

 

�<0@0=B>20O <C:0 A>2<5AB=> 
A :C=6CB=>9 <C:>9 8;8 
:C:C@C7=>9 <C:>9 

';CGH5=85 ?8I52>9 F5==>AB8, 
C;CGH5=85 ?>B@518B5;LA:8E 

A2>9AB2 

4> 20,0 % 8;8 4> 
99,9 % 

A>>B25BAB25==> 
 

[38340] 

 



Пище6ая Fех=>?>7ия  

 

 

 

 

 

64 

#@>4>;65=85 F45?. 1.    

 C:0 @8A>20O ';CGH5=85 <8=5@0;L=>3> 8 
28B0<8==>3> A>AB020, 4;O 
=0F8>=0;L=>3> 0AA>@B8<5=B0 

 

4> 40,0 % 

4> 100,0 % 

[41] 

[42] 

 

 C:0 @8A>20O A>2<5AB=> A 
:C:C@C7=>9 <C:>9, A>52K< 
15;:><, ?@>4C:B0<8 
?5@5@01>B:8 >2A0, 

:@0E<0;0<8 M:AB@C78>==K< 
8 :C:C@C7=K<, @O18=>2K< 

?>@>H:>< 

 

�;O A?5F80;878@>20==>3> 
0AA>@B8<5=B0 (1573;NB5=>2K5 

8745;8O) 

=5B 8=D>@<0F88 [43345] 

 

"2AO=0O <C:0 ';CGH5=85 ?8I52>9 F5==>AB8 20,0 3 25,0 % 

20,0 3 40,0 % 

51,0 % 

5,0 %, 7,0 %, 

11,0 % 

=5B 8=D>@<0F88 
4> 20,0 % 

[46] 

[47348] 

[49] 

[50351] 

 

 

[52] 

 

[53355] 

 

"2AO=K5 >B@C18 ';CGH5=85 ?8I52>9 F5==>AB8 5,0 % [50351] 

�@C385 ?@>4C:BK 
?5@5@01>B:8 >2A0 
(?@>@>I5==K9 

87<5;LG5==K9 >25A, >2AO=0O 
:@C?0, E;>?LO, B>;>:=>) 

';CGH5=85 ?8I52>9 F5==>AB8 =5B 8=D>@<0F88 
4> 30,0 % 

[56] 

 

[57361] 

 

 C:0 87 >2AO=KE >B@C159 ';CGH5=85 ?8I52>9 F5==>AB8, 
B5E=>;>38G5A:0O 4>102:0 

4> 7,0 % [62] 

 

"2AO=0O 8;8 3@5G=520O, 8;8 
@8A>20O, 8;8 ?H5==0O <C:0, 
8;8 A5<5=0 ;L=0, 8;8 ;L=O=0O 

<C:8 
 

';CGH5=85 ?8I52>9 F5==>AB8, 
C;CGH5=85 ?>B@518B5;LA:8E 

A2>9AB2 

4> 15,0 % [63365] 

 

�@5G=520O <C:0 ';CGH5=85 ?8I52>9 F5==>AB8, 
C;CGH5=85 ?>B@518B5;LA:8E 

A2>9AB2 

5,0 3 25,0 % 

17,0 3 18,0 % 

4> 30,0 % 

[66367] 

[68] 

[69371] 

�@5G=520O <C:0 A>2<5AB=> A 
>2AO=>9, OG<5==>9 <C:>9 8 
35@:C;5A>2K<8 E;>?LO<8 

';CGH5=85 C3;52>4=>3> A>AB020 
(4;O 1>;L=KE A0E0@=K< 48015B>2 

2B>@>3> B8?0) 

=5B 8=D>@<0F88 [72] 

"1>;>G:8 A5<O= 3@5G8E8 ';CGH5=85 ?8I52>9 F5==>AB8 4> 6,0 % [73] 

 C:0 87 3@5G8H=KE >B@C159 ';CGH5=85 ?8I52>9 F5==>AB8, 
C;CGH5=85 ?>B@518B5;LA:8E 
A2>9AB2, <8:@>18>;>38G5A:>9 
G8AB>BK, C25;8G5=85 A@>:>2 

E@0=5=8O 

=5B 8=D>@<0F88 [74375] 

 

-:AB@C40BK 75@=0 ?H5=8FK ';CGH5=85 ?8I52>9 F5==>AB8, 
C;CGH5=85 ?>B@518B5;LA:8E 

A2>9AB2 
 

15,0 3 45,0 % [76] 



  �еEF=и> ��'&, 2024 № 1(36) 
 

 

 

 

65 

#@>4>;65=85 F45?. 1.    

�8>0:B828@>20==>5 75@=> 
?H5=8FK A>2<5AB=> A <C:>9 
3@5G=52>9, @60=>9, ?H5==>9, 

>2AO=>9 
 

';CGH5=85 ?8I52>9 F5==>AB8 =5B 8=D>@<0F88 [77379] 

 

-:AB@C40BK :C:C@C7K 
A>2<5AB=> A M:AB@0:B>< 
30@F8=88 :0<1>4689A:>9 

 

';CGH5=85 ?8I52>9 F5==>AB8 4> 3,0 % [80381] 

 

 C:0 87 O4@0 ?>4A>;=5G=>3> 
A5<5=8 (>15768@5==0O 8 
?>;C>15768@5==0O) 

 

';CGH5=85 ?8I52>9 F5==>AB8 ?> 
0<8=>:8A;>B=><C A>AB02C 

=5B 8=D>@<0F88 [14] 

�7>;OBK 8 :>=F5=B@0BK 87 
?>4A>;=5G=>3>, A>52>3>, 
E;>?G0B=8:>2>3> H@>B0, 

6<KE0 
 

';CGH5=85 ?8I52>9 F5==>AB8 ?> 
0<8=>:8A;>B=><C A>AB02C 

=5B 8=D>@<0F88 [14, 82] 

�<KE :C=6CB=KE A5<O= 
A>2<5AB=> A 6<KE>< 

BK:25==KE A5<5G5:, 6<KE>< 
O45@ :54@>2>3> >@5E0 8 
<8:@>:@8AB0;;8G5A:>9 

F5;;N;>7>9 
 

';CGH5=85 ?8I52>9 F5==>AB8 15,0 % [83384] 

 

#@>B5@BK5 A5<5=0 :C=6CB0 
 

';CGH5=85 <8=5@0;L=>3> 
A>AB020 

5,0 % [85] 

 

!CB>20O <C:0 
 

';CGH5=85 ?8I52>9 F5==>AB8, 
C;CGH5=85 @5>;>38G5A:8E 
A2>9AB2 B5AB0, C;CGH5=85 
?8I52>9 F5==>AB8 

4> 15,0 % 

5,0 3 50,0 % 

 

[86387] 

[88389] 

 

!CB>20O <C:0 A>2<5AB=> A 
3>@>E>2>9 <C:>9 

';CGH5=85 ?8I52>9 F5==>AB8, 
C;CGH5=85 @5>;>38G5A:8E 

A2>9AB2 B5AB0 
 

5,0 % 8 10,0 % 
A>>B25BAB25==> 

[90] 

 

!CB>20O <C:0 A>2<5AB=> A 
<C:>9 B83@>2>3> >@5E0 8 
?H5=8G=>9 <C:>9 ?5@2>3> 

A>@B0 
 

';CGH5=85 ?8I52>9 F5==>AB8, 
C;CGH5=85 ?>B@518B5;LA:8E 

A2>9AB2 

5,0 %, 5,0 %, 

90,0 % 

A>>B25BAB25==> 8 
5,0 %, 10,0 %, 

85,0 % 

A>>B25BAB25==> 

[91] 

 

!CB>20O <C:0 A>2<5AB=> A 
<C:>9 F5;L=>A<>;>B>3> 

75@=0 A>@3> 
 

';CGH5=85 ?8I52>9 F5==>AB8 4,0 3 6,0 % 8 4,0 
3 4,5 % 

A>>B25BAB25==> 

[92] 

 

%>520O <C:0 8;8 G5G528G=0O 
<C:0, 8;8 <C:0 1>1>2 

>2>I=KE 
 

';CGH5=85 ?8I52>9 F5==>AB8 

 

4> 5,0 % [90] 

 

 C:0 A>520O A>2<5AB=> A 
<C:>9 G5G528G=>9 

';CGH5=85 ?8I52>9 F5==>AB8, 
C;CGH5=85 @5>;>38G5A:8E 

A2>9AB2 B5AB0 

4> 10,0 % [90] 

 



Пище6ая Fех=>?>7ия  

 

 

 

 

 

66 

#@>4>;65=85 F45?. 1.    

(0A>;520O <C:0 
 

';CGH5=85 ?8I52>9 F5==>AB8 

 

4> 10,0 % [93] 

 

 C:0 87 A5<O= BK:2K ';CGH5=85 ?8I52>9 F5==>AB8, 
4;O A?5F80;878@>20==>3> 

0AA>@B8<5=B0 35@>485B8G5A:>9 
=0?@02;5==>AB8 

 

4> 10,0 % 

4> 5,0 % 

[94] 

[95396] 

 

 C:0 ?>;1O=0O A>2<5AB=> A 
A5<5=0<8 BK:2K 8 <>;>B>9 

:C@:C<>9 

';CGH5=85 ?8I52>9 F5==>AB8 =5B 8=D>@<0F88 [97398] 

 

#@>4C:BK ?5@5@01>B:8 
OG<5=O 

�;O A?5F80;878@>20==>3> 
0AA>@B8<5=B0 48015B8G5A:>9 

=0?@02;5==>AB8 

2 7028A8<>AB8 >B 
0AA>@B8<5=B0, 
B5E=>;>389 8 
=07=0G5=8O 
8A?>;L7>20=8O 

 

[99] 

 

,;8D>20==>5 ?H5=> 
 

';CGH5=85 ?8I52>9 F5==>AB8 7,0 % [100] 

 

,;8D>20==>5 ?H5=> 
A>2<5AB=> A 3@5G=52K< 

?@>45;>< 8 @8A>2>9 :@C?>9 

';CGH5=85 @5>;>38G5A:8E 
A2>9AB2 B5AB0, C;CGH5=85 
?>B@518B5;LA:8E A2>9AB2 

(2,8 % 8 7,8 %), 
(2,2 % 8 8,0 %) 8 
(1,0 % 8 5,0 %) 
A>>B25BAB25==> 

 

[1013104] 

 

�0@>4KH52K5 E;>?LO 
A>2<5AB=> A ?H5=8G=>9 

4@>1;5=>9 :@C?>9, 3@5G=52>9 
<C:>9, <C:>9 87 A5<O= ;L=0 
8 BK:2K, A5<5=0<8 ;L=0, 
OG<5==>9 <C:>9, <C:>9 87 

B>?8=0<1C@0 

';CGH5=85 ?8I52>9 F5==>AB8, 
4;O A?5F80;878@>20==>3> 
0AA>@B8<5=B0 45BA:>9, 

A?>@B82=>9, 35@>485B8G5A:>9 8 
48015B8G5A:>9 =0?@02;5==>AB8 

2 7028A8<>AB8 >B 
0AA>@B8<5=B0, 
B5E=>;>389 8 
=07=0G5=8O 
8A?>;L7>20=8O 

[105] 

 

�<KE 87 70@>4KH59 
?H5=8FK A>2<5AB=> A 

A5<5=0<8 BK:2K 8 A8@>?>< 
@>6:>2>3> 45@520 

';CGH5=85 ?8I52>9 F5==>AB8, 
C;CGH5=85 ?>B@518B5;LA:8E 
A2>9AB2, 8=B5=A8D8:0F8O 
B5E=>;>38G5A:>3> ?@>F5AA0 

2 7028A8<>AB8 >B 
0AA>@B8<5=B0, 
B5E=>;>389 8 
=07=0G5=8O 
8A?>;L7>20=8O 

 

[1063108] 

 

#82=0O 4@>18=0 
 

';CGH5=85 ?8I52>9 F5==>AB8 4> 20,0 % [109] 

 

(5@<5=B8@>20==K9 
384@>;870B =0B82=>9 

4@>18=K 

';CGH5=85 ?>B@518B5;LA:8E 
A2>9AB2, 8=B5=A8D8:0F8O 
B5E=>;>38G5A:>3> ?@>F5AA0 

 

50,0 % >B <0AAK 
2>4K 2 B5AB5 

[110] 

 

�L=O=0O <C:0 
(=5>15768@5==0O, 
?>;C>15768@5==0O, 
>15768@5==0O) 

';CGH5=85 ?8I52>9 F5==>AB8 4> 40,0 % [1113114] 

 

!0AB>8 A5<O= ;L=0 ';CGH5=85 ?8I52>9 F5==>AB8, 
C;CGH5=85 @5>;>38G5A:8E A2>9AB2 
B5AB0, C;CGH5=85 ?>B@518B5;LA:8E 

A2>9AB2 
 

270<5= 2>4K [1153116] 

 



  �еEF=и> ��'&, 2024 № 1(36) 
 

 

 

 

67 

#@>4>;65=85 F45?. 1.    

%5<5=0 ;L=0 (4@>1;5=K5 8 
F5;L=>A<>;>BK5) 

 

';CGH5=85 ?8I52>9 F5==>AB8 4> 20,0 % [117] 

 

#H5=8G=K5 >B@C18 
A>2<5AB=> A 3>@>E>2>9 <C:>9 
8 B><0B=K<8 2K68<:0<8 

 

';CGH5=85 ?8I52>9 F5==>AB8, 
C;CGH5=85 ?>B@518B5;LA:8E 

A2>9AB2 

5,0 %, 1,0 % 8 
14,0 % 

A>>B25BAB25==> 

[118] 

 C:0 G80 ';CGH5=85 ?8I52>9 F5==>AB8 1,0 3 5,0 % [1193120] 

 

 5E0=>D5@<5=B8@>20==K9 
384@>;870B 3>@>E0 

 

';CGH5=85 ?8I52>9 F5==>AB8 4> 15,0 % [121] 

 

 C:0 A5<O= :8=>0 
 

';CGH5=85 ?8I52>9 F5==>AB8 4> 9,0 % [122] 

 

�0: 284=> 87 B01;8FK 1, 2 B5E=>;>388 ?@>872>4AB20 E;510 ?@54;0305BAO H8@>:89 
0AA>@B8<5=B ?@>4C:B>2 ?5@5@01>B:8 75@=>2KE, 1>1>2KE 8 <0A;8G=KE :C;LBC@ :0: 
B@048F8>==> 2>745;K205<KE =0 B5@@8B>@88 $5A?C1;8:8 �5;0@CAL, B0: 8 =5 A2>9AB25==KE 4;O 
=0H53> @538>=0. #@58<CI5AB25==> >=8 8A?>;L7CNBAO 4;O C;CGH5=8O ?8I52>9 F5==>AB8 ?> 
0<8=>:8A;>B=><C A>AB02C, 68@=>:8A;>B=><C A>AB02C, <8=5@0;L=><C 8 28B0<8==><C A>AB02C, 
0 B0:65 A>45@60=8N ?8I52KE 2>;>:>=. !5:>B>@K5 4>102:8 ?@8<5=ONB 4;O E;510 
A?5F80;878@>20==>9 =0?@02;5==>AB8.  =>385 87 ?>78F8>=8@C5<KE 4>102>: A?>A>1AB2CNB 
C;CGH5=8N @5>;>38G5A:8E A2>9AB2 B5AB0 8 ?>B@518B5;LA:8E A2>9AB2 E;510. � <5=LH59 
AB5?5=8 ?@54;>65==K5 4>102:8 8A?>;L7CNBAO 4;O 8=B5=A8D8:0F88 B5E=>;>38G5A:>3> 
?@>F5AA0. � B> 65 2@5<O, 4;O @O40 ?@>4C:B>2 ?5@5@01>B:8 75@=>2KE, 1>1>2KE, <0A;8G=KE 
:C;LBC@ 8<55BAO ?@>B82>@5G820O 8=D>@<0F8O ?> :>;8G5AB2C 8E 8A?>;L7>20=8O 2 A>AB025 E;510 
(>2AO=0O, 3@5G=520O <C:0). �;O =5:>B>@KE 284>2 AK@LO 8 2>2A5 >BACBAB2C5B 8=D>@<0F8O > 
2=>A8<>< :>;8G5AB25 8 B5E=>;>38G5A:8E >A>15==>ABOE. % CG5B>< 2K@010BK205<>3> 
0AA>@B8<5=B0 8 @07=>>1@078O B5E=>;>38G5A:8E ?@85<>2 :>;8G5AB25==K9 8 :0G5AB25==K9 
A>AB02 >1>30I0NI8E 4>102>: <>65B A8;L=> >B;8G0BLAO, 0 8E 8A?>;L7>20=85 2 >B5G5AB25==>9 
?@>872>4AB25==>9 ?@0:B8:5 B@51C5B 4>?>;=8B5;L=KE 8AA;54>20=89. 
�ECB?P;B64A<9 CDB8G>FB6 C9D9D45BF>< C?B8BB6BMAB7B EODPO 6 F9IAB?B7<< I?954 
� B01;8F5 2 ?@54AB02;5=0 8=D>@<0F8O ?> 2:;NG5=8N 2 A>AB02 E;510 ?@>4C:B>2 

?5@5@01>B:8 ?;>4>>2>I=>3> AK@LO. 

&45?. 2. #@>4C:BK ?5@5@01>B:8 ?;>4>>2>I=>3> AK@LO 2 A>AB025 E;510 

Table 2. Plant-based processing products from fruits and vegetables raw materials in the composition of 

bread 

�>?>;=8B5;L=K9 AK@L52>9 
:><?>=5=B 

!07=0G5=85 8A?>;L7>20=8O �>78@>2:0, % >B 
<0AAK <C:8 ?> 
C=8D8F8@>20==>9 
@5F5?BC@5 

�AB>G=8: 
8=D>@<0F88 

#>@>H>: B>?8=0<1C@0 
 

 

';CGH5=85 ?8I52>9 F5==>AB8 =5B 8=D>@<0F88 
 

[123] 

 

#>@>H>: B>?8=0<1C@0 
A>2<5AB=> A 3@5G=52>9 
<C:>9, A5<5=0<8 ;L=0, 

@60=>9 <C:>9 

';CGH5=85 ?8I52>9 F5==>AB8, 
4;O A?5F80;878@>20==>3> 

0AA>@B8<5=B0 35@>485B8G5A:>9 
=0?@02;5==>AB8 

=5B 8=D>@<0F88 [124] 

 



Пище6ая Fех=>?>7ия  

 

 

 

 

 

68 

#@>4>;65=85 F45?. 2.    

#>@>H>: B>?8=0<1C@0 8;8 
?>@>H:8 28=>3@040, O1;>:, 

BK:2K 

';CGH5=85 ?8I52>9 F5==>AB8 

 

 

 

 

 

 

 

 

 

 

';CGH5=85 ?>B@518B5;LA:8E 
A2>9AB2 

A>2<5AB=>         
10,0 % ?>@>H:0 
O1;>: 8 15,0 % 
?>@>H:0 BK:2K, 
A>2<5AB=> 5,0 % 
?>@>H:0 

B>?8=0<1C@0 8;8 
BK:2K 8 7,5 % 
?>@>H:0 O1;>: 
8;8 28=>3@040 

10,0 % 

[1253127] 

#>@>H>: B>?8=0<1C@0 
A>2<5AB=> A ?H5=8G=K<8 

>B@C1O<8 

';CGH5=85 ?8I52>9 F5==>AB8 =5B 8=D>@<0F88 [128] 

 

#>@>H>: =0 >A=>25 
2K68<>: B>?8=0<1C@0 

';CGH5=85 ?8I52>9 F5==>AB8 =5B 8=D>@<0F88 [129] 

 

#N@5 B>?8=0<1C@0 
A>2<5AB=> A ?N@5 

G5@=>?;>4=>9 @O18=K 

';CGH5=85 ?8I52>9 F5==>AB8, 
C25;8G5=85 A@>:>2 E@0=5=8O 

=5B 8=D>@<0F88 [130] 

 

#>@>H>: <>@:>28 :@C?=KE 
D@0:F89 

';CGH5=85 ?8I52>9 F5==>AB8 4> 15,0 % [131] 

 

#>@>H>: <>@:>28 ';CGH5=85 ?8I52>9 F5==>AB8, 
8A:;NG5=85 2 A>AB025 A0E0@0 

5,0 % 8 7,0 % [132] 

 

#>@>H>: <>@:>28 A>2<5AB=> 
A ?>@>H:>< BK:2K 

';CGH5=85 ?8I52>9 F5==>AB8, 
8=B5=A8D8:0F8O 

B5E=>;>38G5A:>3> ?@>F5AA0 

4,0 % 8 5,0 % 
>B45;L=> 

5,0 % A>2<5AB=> 
?@8 

A>>B=>H5=88 
?>@>H:>2 1:1 

[1333134] 

 

#>@>H>: <>@:>28 A>2<5AB=> 
A ?>@>H:0<8 BK:2K 8 

A25:;K 

';CGH5=85 ?8I52>9 F5==>AB8 4,0 %, 5,0 % 8 
6,0 % 

A>>B25BAB25==> 

[1353137] 

 

#>@>H>: <>@:>28 A>2<5AB=> 
A ?>@>H:0<8 BK:2K 8 

0?5;LA8=0 

';CGH5=85 ?8I52>9 F5==>AB8, 
C;CGH5=85 ?>B@518B5;LA:8E 
A2>9AB2, 8=B5=A8D8:0F8O 
B5E=>;>38G5A:>3> ?@>F5AA0 

 

4> 10,0 % [134] 

 

#>@>H>: <>@:>28 A>2<5AB=> 
A ?>@>H:0<8 BK:2K, 

0?5;LA8=0 8 A8@>?>< G5@=>9 
A<>@>48=K 

';CGH5=85 ?8I52>9 F5==>AB8, 
C;CGH5=85 ?>B@518B5;LA:8E 
A2>9AB2, 8=B5=A8D8:0F8O 
B5E=>;>38G5A:>3> ?@>F5AA0 

4> 15,0 % [134] 

 

#>@>H>: <>@:>28 >B45;L=> 
8;8 A>2<5AB=> A ?>@>H:0<8 
O1;>:, A25:;K, <>@:>28, 
BK:2K, :@0A=>3> ?5@F0, 
2K68<>: B>?8=0<1C@0 

';CGH5=85 ?8I52>9 F5==>AB8, 
8=B5=A8D8:0F8O 

B5E=>;>38G5A:>3> ?@>F5AA0 

=5B 8=D>@<0F88 [1383139] 

 

#>@>H>: O:>=0 ';CGH5=85 ?8I52>9 F5==>AB8, 
C;CGH5=85 ?>B@518B5;LA:8E 

A2>9AB2 

3,0 % [1403141] 

 



  �еEF=и> ��'&, 2024 № 1(36) 
 

 

 

 

69 

#@>4>;65=85 F45?. 2.    

#>@>H>: O1;>G=KE 
2K68<>: 

';CGH5=85 ?8I52>9 F5==>AB8, 
C;CGH5=85 ?>B@518B5;LA:8E 

A2>9AB2 

4> 15,0 % [1423144] 

 

!0@45: ';CGH5=85 ?8I52>9 F5==>AB8, 
C25;8G5=85 A@>:>2 E@0=5=8O 

=5B 8=D>@<0F88 [145] 

 

%>: 8 ?>@>H>: 10B0B0 ';CGH5=85 ?8I52>9 F5==>AB8, 
C;CGH5=85 ?>B@518B5;LA:8E 

A2>9AB2 

70,0 % 270<5= 
<0AAK 2>4K 8 5,0 

% 

A>>B25BAB25==> 

[1463147] 

 

#>@>H>: A25:;K A>2<5AB=> 
A ACE>9 <>;>G=>9 

AK2>@>B:>9 8 ?8I52K<8 
2>;>:=0<8 A25:;K 

';CGH5=85 ?8I52>9 F5==>AB8, 
C;CGH5=85 ?>B@518B5;LA:8E 

A2>9AB2 

4> 10,0 % [1483149] 

 

%25:>;L=0O ?0AB0 ';CGH5=85 ?8I52>9 F5==>AB8, 
8=B5=A8D8:0F8O 

B5E=>;>38G5A:>3> ?@>F5AA0, 
C;CGH5=85 ?>B@518B5;LA:8E 

A2>9AB2 

2,0 3 8,0 % [150] 

#>@>H>: G5@=>?;>4=>9 
@O18=K 

';CGH5=85 ?8I52>9 F5==>AB8, 
C;CGH5=85 ?>B@518B5;LA:8E 

A2>9AB2 
 

4,0 3 7,0 % [151] 

 

#>@>H>: :@0A=>?;>4=>9 
@O18=K 

';CGH5=85 ?8I52>9 F5==>AB8, 
C;CGH5=85 <8:@>18>;>38G5A:>9 

G8AB>BK 

 

4> 8,0 % [152] 

%0E0@>A>45@60I89 ?>@>H>: 
87 :0@B>D5;O 

�=B5=A8D8:0F8O 
B5E=>;>38G5A:>3> ?@>F5AA0 

 

4> 20,0 % [1533155] 

 

#>@>H>: I02=0B0 ';CGH5=85 ?8I52>9 F5==>AB8, 
C;CGH5=85 ?>B@518B5;LA:8E 

A2>9AB2, C;CGH5=85 
@5>;>38G5A:8E A2>9AB2 B5AB0 

 

=5B 8=D>@<0F88 [156] 

#>@>H>: 87 2K68<>: 
3@0=0B0 

�=B5=A8D8:0F8O 
B5E=>;>38G5A:>3> ?@>F5AA0 

 

0,1 3 0,3% [157] 

 

�0: ?>:07K20NB @57C;LB0BK 0=0;870, ?@54AB02;5==K5 2 B01;8F5 2, =07=0G5=85 
8A?>;L7>20=8O ?@>4C:B>2 ?5@5@01>B:8 ?;>4>>2>I=>3> AK@LO 2 A>AB025 E;510 1>;55 
@07=>>1@07=>5, G5< ?@>4C:B>2 ?5@5@01>B:8 75@=>2KE, 1>1>2KE 8 <0A;8G=KE :C;LBC@. -B8 
=5B@048F8>==K5 AK@L52K5 :><?>=5=BK ?@8<5=ONBAO, A >4=>9 AB>@>=K, :0: 8AB>G=8: 
>B45;L=KE ?8I52KE 8 =5?8I52KE 25I5AB2, 0 A 4@C3>9 AB>@>=K, :0: C;CGH8B5;L 
@5>;>38G5A:8E A2>9AB2 B5AB0, 8=B5=A8D8:0B>@ B5E=>;>38G5A:>3> ?@>F5AA0 (?>@>H:8 <>@:>28, 
A25:;K, O1;>:, 0?5;LA8=0 8 4@.), C;CGH8B5;L ?>B@518B5;LA:8E A2>9AB2 3>B>2KE 8745;89. 
!5:>B>@K5 AK@L52K5 :><?>=5=BK A?>A>1AB2CNB ?@>;>=38@>20=8N A@>:>2 E@0=5=8O 3>B>2>9 
?@>4C:F88. � B> 65 2@5<O, ?> =5:>B>@K< 4>102:0< >BACBAB2C5B 8=D>@<0F8O ?> 4>78@>2:0< 
8A?>;L7>20=8O 2 A>AB025 E;510 2 F5;>< 8 >B45;L=KE 53> A>@B>2 8 =08<5=>20=89. #> @O4C 
4>102>: ?@54AB02;5=0 8=D>@<0F8O > @07=>< 8A?>;L7C5<>< :>;8G5AB25 (?>@>H>: <>@:>28, 
A25:;K, B>?8=0<1C@0 8 4@.). !5:>B>@K5 AK@L52K5 :><?>=5=BK =5 2>745;K20NBAO =0 
B5@@8B>@88 $5A?C1;8:8 �5;0@CAL. #>MB><C ?@8 8A?>;L7>20=88 2 A>AB025 >B5G5AB25==>3> 



Пище6ая Fех=>?>7ия  

 

 

 

 

 

70 

=0F8>=0;L=>3> 0AA>@B8<5=B0 A 2=5A5=85< @60=>9 <C:8 F5;5A>>1@07=> ?@>2>48BL 
4>?>;=8B5;L=K5 8AA;54>20=8O ?> :>;8G5AB25==><C 8 :0G5AB25==><C A>AB02C >1>30I0NI8E 
4>102>: =0 >A=>25 ?;>4>>2>I=>3> AK@LO. 
�ECB?P;B64A<9 CDB8G>FB6 C9D9D45BF>< 8<>BD4EFGM97B EODPO 6 F9IAB?B7<< I?954 
!5<0;>206=K< O2;O5BAO 8 >1>30I5=85 E;510 <8=>@=K<8 :><?>=5=B0<8. &0:85 25I5AB20 

A>45@60BAO =5 B>;L:> 2 ?@>4C:B0E ?5@5@01>B:8 75@=>2KE, 1>1>2KE, <0A;8G=KE :C;LBC@, 
?;>4>>2>I=>3> AK@LO, => 8 D8B>AK@LO =0 >A=>25 48:>@0ABCI8E @0AB5=89. "=8 >1;040NB 
H8@>:8< A?5:B@>< 4>:070==>9 <548:>-18>;>38G5A:>9 0:B82=>AB8 (?@>B82><8:@>1=>9, 
?@>B82>>?CE>;52>9, 8<<C=>:>@@5:B8@CNI59, 0=B8>:A840=B=>9, 35?0B>?@>B5:B>@=>9 8 4@.). 
#@8 2K1>@5 D8B>AK@LO A;54C5B CG8BK20BL 8 B>B D0:B, GB> ?8I52K5 25I5AB20, A>45@60I85AO 
2 D8B>AK@L5, >:07K20NB 2;8O=85 :0: =0 B5E=>;>38G5A:89 ?@>F5AA, B0: 8 =0 ?8I52CN F5==>ABL 
3>B>2KE 8745;89. %>45@60I85AO <>=>-, 48A0E0@84K, 0<8=>:8A;>BK, 28B0<8=K %, $$, 3@C??K 
� 8 4@., <0:@>- 8 <8:@>M;5<5=BK A?>A>1AB2CNB >1>30I5=8N 45D8F8B=K<8 25I5AB20<8 4;O 
<5B01>;87<0 8 1@>48;L=>9 0:B82=>AB8 4@>6659 8 <>;>G=>:8A;KE 10:B5@89, A?>A>1AB2CNB 
C;CGH5=8N ?8I52>9 F5==>AB8 E;510. %>45@60I85AO 2 D8B>AK@L5 ?5:B8=>2K5 25I5AB20 
@53C;8@CNB E;51>?5:0@=K5 A2>9AB20 <C:8, C;CGH0NB @5>;>38G5A:85 A2>9AB20 B5AB0 70 AG5B 
A2>59 384@>D8;L=>AB8, A?>A>1=>AB8 : =01CE0=8N, ?>2KH5==>9 2O7:>AB8, 2708<>459AB28N A 
15;:0<8. �@><5 B>3>, ?5:B8=>2K5 25I5AB20 D8B>AK@LO ?@840NB E;51C ?@>B5:B>@=K5 A2>9AB20, 
C;CGH0NB 45OB5;L=>ABL 65;C4>G=>-:8H5G=>3> B@0:B0, >1;040NB ;8?84=>=>@<0;87CNI8<8 
A2>9AB20<8. "@30=8G5A:85 :8A;>BK D8B>AK@LO CG0AB2CNB 2 D>@<8@>20=88 2:CA0 8 0@><0B0 
3>B>2KE 8745;89, 2;8ONB =0 0:B82=>ABL D5@<5=B>2 8 A>AB>O=85 15;:>2, @53C;8@CNB 
<8:@>18>;>38G5A:85 ?@>F5AAK 2 E>45 A>7@520=8O ?>;CD01@8:0B>2, ?@54C?@5640NB 
<8:@>18>;>38G5A:CN ?>@GC 8745;89 1;03>40@O 8E 10:B5@8F84=K< A2>9AB20<. %>45@60I85AO 
D;02>=>84K, :0B5E8=K, 0=B>F80=K, 4C18;L=K5 25I5AB20, >@30=8G5A:85 :8A;>BK 2 :><?;5:A5 
8 >B45;L=> 2;8ONB =0 >:8A;8B5;L=>-2>AAB0=>28B5;L=K9 ?>B5=F80; E;51>?5:0@=KE 
?>;CD01@8:0B>2, 2708<>459AB285 A 15;:0<8, ?>;8A0E0@840<8, 0 B0:65 ?>2KH0NB 
18>;>38G5A:CN 0:B82=>ABL 3>B>2KE 8745;89, 8E 0=B8>:A840=B=K5 A2>9AB20. %;54C5B >B<5B8BL 
8 B>B D0:B, GB> 8A?>;L7>20=85 =0BC@0;L=KE 8AB>G=8:>2 =570<5=8<KE ?8I52KE 25I5AB2 
7=0G8B5;L=> A=8605B 0;;5@35==>ABL 3>B>2KE 8745;89 8 ?@0:B8G5A:8 2A5340 A>E@0=O5B 
B@048F8>==K5 ?>B@518B5;LA:85 A2>9AB20 E;510 [1583160]. 

� B01;8F5 3 ?@54AB02;5=0 8=D>@<0F8O ?> 2:;NG5=8N 2 A>AB02 E;510 ?@>4C:B>2 
?5@5@01>B:8 48:>@0ABCI53> AK@LO. 

 
&45?. 3. #@>4C:BK ?5@5@01>B:8 48:>@0ABCI53> AK@LO 2 A>AB025 E;510 

Table 3. Plant-based processing products from wild-growing raw materials in the composition of bread 

�>?>;=8B5;L=K9 AK@L52>9 

:><?>=5=B 
!07=0G5=85 8A?>;L7>20=8O �>78@>2:0, % 

>B <0AAK <C:8 
?> 

C=8D8F8@>20==>9 
@5F5?BC@5 

�AB>G=8: 
8=D>@<0F88 

-:AB@0:BK 28=>3@040, 
:0;8=K, @O18=K 

';CGH5=85 ?8I52>9 F5==>AB8, 
C;CGH5=85 ?>B@518B5;LA:8E 

A2>9AB2, C;CGH5=85 
@5>;>38G5A:8E A2>9AB2 B5AB0 

2,0 % 8 4,0 % [161] 

-:AB@0:B 87 >BE>4>2 :0;8=K, 
;8<>==8:0 :8AB09A:>3>, 
28=>3@040 8 A5<O= 
?>68B=8:0 

';CGH5=85 ?8I52>9 F5==>AB8, 
C;CGH5=85 ?>B@518B5;LA:8E 

A2>9AB2, C;CGH5=85 
@5>;>38G5A:8E A2>9AB2 B5AB0 

 

=5B 
8=D>@<0F88 

[162] 

 



  �еEF=и> ��'&, 2024 № 1(36) 
 

 

 

 

71 

#@>4>;65=85 F45?. 3.    

�>4=K5 M:AB@0:BK 8 A8@>?K 
F25B:>2 :;525@0 ;C3>2>3>, 
;C:>28F G5A=>:0 8 

CA?>:>8B5;L=>3> A1>@0 
(B@020 4CH8FK, <OBK, 
<5;8AAK, 725@>1>O, 
?CABK@=8:0 2 @02=KE 
A>>B=>H5=8OE) 

 

';CGH5=85 ?8I52>9 F5==>AB8, 
C;CGH5=85 ?>B@518B5;LA:8E 

A2>9AB2, C;CGH5=85 
<8:@>18>;>38G5A:>9 G8AB>BK, 
C25;8G5=85 A@>:>2 E@0=5=8O 

 

4> 7,5 % [163] 

 

-:AB@0:B 87 ?;>4>2          
1>O@KH=8:0 

';CGH5=85 ?8I52>9 F5==>AB8, 
C;CGH5=85 ?>B@518B5;LA:8E 

A2>9AB2, C;CGH5=85 
@5>;>38G5A:8E A2>9AB2 B5AB0 

 

4> 15,0 % [164] 

-:AB@0:B ?;>4>2 H8?>2=8:0 
:>@8G=>3>, @O18=K 
G5@=>?;>4=>9 8 

>1K:=>25==>9, 10@10@8A0 

';CGH5=85 ?8I52>9 F5==>AB8, 
C;CGH5=85 ?>B@518B5;LA:8E 

A2>9AB2, C;CGH5=85 
@5>;>38G5A:8E A2>9AB2 B5AB0, 

8=B5=A8D8:0F8O 
B5E=>;>38G5A:>3> ?@>F5AA0 

 

=5B 
8=D>@<0F88 

[165] 

 

-:AB@0:B ;NF5@=K ?>A52=>9 ';CGH5=85 ?8I52>9 F5==>AB8, 
C;CGH5=85 ?>B@518B5;LA:8E 

A2>9AB2, C;CGH5=85 
@5>;>38G5A:8E A2>9AB2 B5AB0, 

8=B5=A8D8:0F8O 
B5E=>;>38G5A:>3> ?@>F5AA0 

 

0,1 % 2 ACE>< 
2845 
0,35 % 2 

684:>< 2845 

[166] 

 

)<5;5?@>4C:BK ';CGH5=85 ?>B@518B5;LA:8E 
A2>9AB2, C;CGH5=85 

@5>;>38G5A:8E A2>9AB2 B5AB0, 
8=B5=A8D8:0F8O 

B5E=>;>38G5A:>3> ?@>F5AA0, 
C;CGH5=85 <8:@>18>;>38G5A:>9 

G8AB>BK 

 

2 7028A8<>AB8 
>B =07=0G5=8O, 
0AA>@B8<5=B0 8 
B5E=>;>388 

[1673169] 

 

-:AB@0:B 75;5=>3> G0O ';CGH5=85 ?>B@518B5;LA:8E 
A2>9AB2, 8=B5=A8D8:0F8O 
B5E=>;>38G5A:>3> ?@>F5AA0 

 

0,5 % [1703171] 

 

#>@>H>: :>@=O A>;>4:8 �=B5=A8D8:0F8O 
B5E=>;>38G5A:>3> ?@>F5AA0 

 

=5B 
8=D>@<0F88 

[172] 

 

#>@>H>: :>@=O 65=LH5=O �=B5=A8D8:0F8O 
B5E=>;>38G5A:>3> ?@>F5AA0 

 

=5B 
8=D>@<0F88 

[173] 

 

#>@>H:8 >4C20=G8:0, 
:@0?82K, @C::>;K, :@5AA-
A0;0B0, ;5?5AB:>2 20A8;L:0, 

1078;8:0 
 

 

�=B5=A8D8:0F8O 
B5E=>;>38G5A:>3> ?@>F5AA0, 

C;CGH5=85 <8:@>18>;>38G5A:>9 
G8AB>BK 

=5B 
8=D>@<0F88 

[174] 



Пище6ая Fех=>?>7ия  

 

 

 

 

 

72 

#@>4>;65=85 F45?. 3.    

�5BC;8=A>45@60I89 
M:AB@0:B 15@5ABK 

';CGH5=85 ?8I52>9 F5==>AB8, 
C;CGH5=85 ?>B@518B5;LA:8E 

A2>9AB2, C;CGH5=85 
@5>;>38G5A:8E A2>9AB2 B5AB0, 

8=B5=A8D8:0F8O 
B5E=>;>38G5A:>3> ?@>F5AA0, 

C;CGH5=85 <8:@>18>;>38G5A:>9 
G8AB>BK 

 

2 7028A8<>AB8 
>B =07=0G5=8O, 
0AA>@B8<5=B0 8 
B5E=>;>388 

[1753176] 

 

-:AB@0:B AB5288 ';CGH5=85 ?8I52>9 F5==>AB8 ?> 
C3;52>4=><C A>AB02C 

2 7028A8<>AB8 
>B =07=0G5=8O, 
0AA>@B8<5=B0 8 
B5E=>;>388 

 

[177] 

 

#>@>H>: F8:>@8O ';CGH5=85 ?8I52>9 F5==>AB8 =5B 
8=D>@<0F88 

 

[178] 

 

-:AB@0:B B@02K G5@54K 
@0745;L=>9 8 ?;>4>2 
1>O@KH=8:0 

 

';CGH5=85 ?8I52>9 F5==>AB8 =5B 
8=D>@<0F88 

[179] 

 

#>@>H>: :>@=O 452OA8;0 ';CGH5=85 ?8I52>9 F5==>AB8, 
8=B5=A8D8:0F8O 

B5E=>;>38G5A:>3> ?@>F5AA0 

=5B 
8=D>@<0F88 

[180] 

 

#>@>H>:, H@>B 8 M:A@0:B 
:8?@5O C7:>;8AB=>3> 

';CGH5=85 ?8I52>9 F5==>AB8, 
C;CGH5=85 ?>B@518B5;LA:8E 

A2>9AB2 

4;O ?>@>H:0 3 
4> 1,5 %, 
M:AB@0:B 3 
270<5= 2>4K 

[181] 

 

#>@>H>: :>@K 4C10 �0@L8@>20=85 B5E=>;>38G5A:>3> 
?@>F5AA0, C;CGH5=85 

<8:@>18>;>38G5A:>9 G8AB>BK 

 

4> 0,1 % [1823183] 

 

�A?>;L7>20=85 ?@54;>65==>3> =0CG=K< A>>1I5AB2>< 8 ?@><KH;5==K<8 >@30=870F8O<8 
=5B@048F8>==>3> 18>;>38G5A:8 0:B82=>3> D8B>AK@LO, ?@54AB02;5==>3> 2 B01;8F5 3, ?@8 
?@83>B>2;5=88 E;510 8<55B @O4 =54>AB0B:>2. "A=>2=K<8 87 =8E O2;ONBAO 4>?>;=8B5;L=0O 
?>43>B>2:0 =5:>B>@KE 284>2 D8B>AK@LO (M:AB@0:B8@>20=85, ?@5420@8B5;L=>5 A<5H820=85 A 
4@C38<8 :><?>=5=B0<8 8 4@.), B>G=>5 A>1;N45=85 B@048F8>==KE B5E=>;>389. � $5A?C1;8:5 
�5;0@CAL =5:>B>@K5 284K ?@54;>65==>3> D8B>AK@LO (E<5;L, 65=LH5=L, 75;5=K9 G09, :>@5=L 
A>;>4:8, @C::>;0 8 4@.) =5 ?@>87@0AB0NB 8;8 :C;LB828@CNBAO 2 >G5=L >3@0=8G5==>< 
:>;8G5AB25, GB> B@51C5B >B E;51>?5:0@=KE ?@54?@8OB89 4>?>;=8B5;L=KE 20;NB=KE 70B@0B 4;O 
70:C?>: 70 @C156><, >@30=870F88 4>?>;=8B5;L=KE ?@>872>4AB2 8 >B@0605BAO =0 
A515AB>8<>AB8 E;510.  =>385 B5E=>;>38G5A:85 0A?5:BK @50;870F88 8<?>@B=KE B5E=>;>389 
O2;ONBAO :><<5@G5A:>9 B09=>9 (>BACBAB2C5B 8=D>@<0F8O ?> 4>78@>2:0< =5B@048F8>==>3> 
AK@LO), 2 A2O78 A MB8< ?@8<5=5=85 B0:8E =5B@048F8>==KE AK@L52KE :><?>=5=B>2 =5 
2>A?@>872>48BAO 157 4>?>;=8B5;L=KE 8AA;54>20=89. 

 

����2+�!�� 
� E>45 0=0;870 ?@54;0305<KE =5B@048F8>==KE AK@L52KE :><?>=5=B>2 =0 >A=>25 75@=>2KE, 

1>1>2KE, <0A;8G=KE :C;LBC@, ?;>4>>2>I=>9 ?@>4C:F88 8 48:>@0ABCI53> AK@LO 2 B5E=>;>388 



  �еEF=и> ��'&, 2024 № 1(36) 
 

 

 

 

73 

E;510 AB>8B >B<5B8BL A;54CNI85 >A>15==>AB8. %?5:B@ 8A?>;L7C5<KE AK@L52KE :><?>=5=B>2 
@0AB8B5;L=>3> ?@>8AE>645=8O 4>AB0B>G=> H8@>:89. � B> 65 2@5<O $5A?C1;8:0 �5;0@CAL 4;O 
1>;LH8=AB20 ?@54;0305<KE 4>102>: =5 O2;O5BAO @538>=>< 2>745;K20=8O. #> =5:>B>@K< 
4>102:0< >BACBAB2CNB A2545=8O ?> :>;8G5AB2C 2 A>AB025 E;510, A?>A>10E 2=5A5=8O 8 
8A?>;L7C5<KE B5E=>;>38G5A:8E ?@85<0E. 
#5@A?5:B82=K<8 =5B@048F8>==K<8 AK@L52K<8 :><?>=5=B0<8 4;O >B5G5AB25==>3> 

0AA>@B8<5=B0 E;510 A 2=5A5=85< @60=>9 <C:8, 2 G0AB=>AB8 7020@=KE A>@B>2 8 A=5:>2>3> B8?0, 
<>3CB AB0BL 3@5G=520O, >2AO=0O, @8A>20O, D0A>;520O <C:0, A5<5=0 ;L=0, :C=6CB0, ?>@>H:8 
<>@:>28, A25:;K, O1;>:, B>?8=0<1C@0, BK:2K, =5:>B>@K5 >B5G5AB25==K5 D8B>?>@>H:8 (:>@0 
4C10, B@020 ME8=0F58 ?C@?C@=>9, ;8AB H0;D5O, ;8AB :@0?82K 8 4@.). �0;L=59H85 8AA;54>20=8O 
2 MB>9 >1;0AB8 ?>72>;OB 2KO28BL >?B8<0;L=K5 4>78@>2:8 2 7028A8<>AB8 >B =07=0G5=8O 
@07@010BK205<>3> 0AA>@B8<5=B0 8 8A?>;L7C5<KE B5E=>;>38G5A:8E ?@85<>2. 

 

��&�$�&'$� 
1 ,0B=N:, �. !. );51 8 E;51>1C;>G=K5 8745;8O :0: 8AB>G=8: 8 =>A8B5;L <8:@>=CB@85=B>2 2 ?8B0=88 @>AA8O= / 
�. !. ,0B=N:, �.  . �>45=F>20, ". �. �@65A8=A:0O // );51>?5G5=85 $>AA88. 3 2012. 3 №3. 3 %. 20323. 

2 +C15=:>, !. &. �:CA 8 0@><0B E;510 3 206=K9 D0:B>@ 2>7459AB28O =0 53> ?>B@51;5=85 / !. &. +C15=:> // 
);51>?5G5=85 $>AA88. 3 2016. 3 №1. 3 %. 10311. 

3 %0<C9;5=:>, &. �. &5E=>;>388 A1@>65==>9 7020@:8 2 48A:@5B=>< @568<5 ?@>872>4AB20 7020@=KE A>@B>2 E;510: 
<>=>3@0D8O / &. �. %0<C9;5=:>, �. �. �:C;8G. 3  >38;52: ��'&, 2021. 3 260 A. 
4 +C15=:>, !. &. %>2@5<5==K5 B5=45=F88 @0728B8O ?@>872>4AB20 E;51>1C;>G=KE 8745;89 / !. &. +C15=:> // 
);51>?5G5=85 $>AA88. 3 2012. 3 №2. 3 %. 839. 

5 +C15=:>, !. &. " A8BC0F88 =0 @K=:5 E;510 / !. &. +C15=:> // );51>?5G5=85 $>AA88. 3 2012. 3 №1. 3 %. 738. 

6 �C7=5F>20, �. �. $60=>9 E;51 3 @0728B85 B5E=>;>389 8 0AA>@B8<5=B0 / �. �. �C7=5F>20 // );51>?5G5=85 $>AA88. 
3 2015. 3 №2. 3 %. 18319. 

7 �>A>20=, �. #. �@5<O :0@48=0;L=> @5H0BL ?@>1;5<C :0G5AB20 E;510 / �. #. �>A>20=, !. &. +C15=:> // 
);51>?5G5=85 $>AA88. 3 2015. 3 №5. 3 %. 435. 

8 +C15=:>, !. &. �AA>@B8<5=B E;51>1C;>G=KE 8745;89 2 @538>=0E $>AA88 8 B5=45=F88 53> @0728B8O /                            
!. &. +C15=:> //);51>?5G5=85 $>AA88. 3 2017. 3 №6. 3 %. 839. 

9 �>A>20=, �. #. !0C:0 > E;515 2 ?>8A:0E >?B8<0;L=KE @5H5=89 >B@0A;52KE ?@>1;5<. �B>38 @01>BK �"%!��)# 
70 2011 3. / �. #. �>A>20= // );51>?5G5=85 $>AA88. 3 2012. 3 №1. 3 %. 436. 

10 %>2@5<5==K5 B5=45=F88 <8@>2>3> @K=:0 E;51>1C;>G=KE 8745;89 // );51>?5G5=85 $>AA88. 3 2016. 3 №3. 3           
%. 637. 

11 �>ABNG5=:>,  . !. �==>20F8>==K5 B5E=>;>388 ?@>872>4AB20 E;51>1C;>G=KE 8745;89 /  . !. �>ABNG5=:>,        
�. �. ,;5;5=:>, !. &. +C15=:> // );51>?5G5=85 $>AA88. 3 2012. 3 №3. 3 %. 16318. 

12 �>A>20=, �. #. #@>1;5<K 8 ?5@A?5:B82K @50;870F88 8==>20F8>==>3> AF5=0@8O @0728B8O E;51>?5:0@=>9 
?@><KH;5==>AB8 / �. #. �>A>20=, �. �. ,0?>H=8:>2 // );51>?5G5=85 $>AA88. 3 2015. 3 №6. 3 %. 436. 

13 ,0?>H=8:>2, �. �. "A=>2=K5 B5=45=F88 @0728B8O 52@>?59A:>3> E;51>?5G5=8O / �. �. ,0?>H=8:>2 // 
);51>?5G5=85 $>AA88. 3 2014. 3 №1. 3 %. 29. 
14 �CM@<0=, �. /. &5E=>;>38O E;51>?5:0@=>3> ?@>872>4AB20 / �. /. �CM@<0=. 3 %#1: #@>D5AA8O, 2009. 3 416 A. 
15 )8<8G5A:89 A>AB02 ?8I52KE ?@>4C:B>2: �=830 1. %?@02>G=K5 B01;8FK A>45@60=8O >A=>2=KE ?8I52KE 
25I5AB2 8 M=5@35B8G5A:>9 F5==>AB8 ?8I52KE ?@>4C:B>2 / ?>4 @540:F859 �.  . %:C@8E8=0. 3  .: �3@>?@><8740B, 
1987. 3 224 A., A. 18322. 

16 %?8@8G52, �. �. "1>30I5=85 ?8I52KE ?@>4C:B>2 28B0<8=0<8 8 <8=5@0;L=K<8 25I5AB20<8 / �. �. %?8@8G52, 
�. !. ,0B=N:, �.  . #>74=O:>2A:89 // !0C:0 8 B5E=>;>38O. 3 !>2>A818@A:: %818@A:>5 C=825@A8B5BA:>5 
8740B5;LAB2>, 2004. 3 548 A. 
17 #@>872>4AB2> 7020@=KE A>@B>2 E;510 A 8A?>;L7>20=85< @60=>9 <C:8: <>=>3@0D8O / �. �. �C7=5F>20 [8 4@.]. 3 
%#1.: �>A!��)#, 2003. 3 298 A. 
18 �=>H:8=0, �. #@>872>4AB2> E;510 87 @60=>9 8 A<5A8 @60=>-?H5=8G=>9 <C:8 / �. �=>H:8=0 // 
);51>?@>4C:BK. 3 2001. 3 №1. 3 %. 23325. 

19 Decock, P. Bread technology and sourdough technology / P. Decock, S. Cappelle // Trends in Food Science & 

Technology. 3 2005. 3 №16. 3 P. 1133120. 

20 Salim-ur-Rehman. Flavour in sourdough breads: a review / Salim-ur-Rehman, Paterson, John R. Piggott // Trends in 

Food Science & Technology. 3 2006. 3 №17. 3 P. 5573566. 

21 Effect of sourdough at different concentrations on quality and shelf life of bread / E. Torrieri [et al.] // LWT 3 Food 

Science and Technology. 3 2014. 3 №56. 3 P. 5083516. 

22 �AA;54>20=85 70?0E0 E;510 87 A<5A8 @60=>9 8 ?H5=8G=>9 <C:8, ?@83>B>2;5==>3> =0 @07=KE 70:20A:0E 8 



Пище6ая Fех=>?>7ия  

 

 

 

 

 

74 

?>4:8A;8B5;5 / �.  . �0@:>20 [8 4@.] // );51>?@>4C:BK. 3 2015. 3 №8. 3 %. 47349. 

23 &@5BLO:, �. !. "1 C;CGH5=88 ?>B@518B5;LA:8E A2>9AB2 E;51>1C;>G=KE 8745;89, >1>30I5==KE 45D8F8B=K<8 
18>M;5<5=B0<8 / �. !. &@5BLO:, �. �. /2:8=0, �. �. �K:>2 // );51>?5G5=85 $>AA88. 3 2017. 3 №2. 3 %. 19322. 

24 "A>15==>AB8 @5>;>38G5A:8E A2>9AB2 B5AB0 87 @60=>9 <C:8 8 A<5A59 =0 55 >A=>25 / &. �. �C;520B>20 [8 4@.] // 
)@0=5=85 8 ?5@5@01>B:0 A5;LE>7AK@LO. 3 2019. 3 №4. 3 %. 1183125. 

25 %<5@B8=0, �. %. #5@A?5:B82K ?@8<5=5=8O =5B@048F8>==>3> AK@LO @0AB8B5;L=>3> ?@>8AE>645=8O 2 
E;51>?5G5=88 / �. %. %<5@B8=0, �. !. (54O=8=0, &. �. �0;5=8: // );51>?5G5=85 $>AA88. 3 2012. 3 №4. 3 %. 12314. 

26 +0;4052, #. �. %>2@5<5==K5 =0?@02;5=8O >1>30I5=8O E;51>1C;>G=KE 8745;89 (0=0;8B8G5A:89 >17>@ 
@5D5@0B>2 ��!�&�) / #. �. +0;4052, �. �. �8<8= // );51>?5G5=85 $>AA88. 3 2011. 3 №2. 3 %. 24327. 

27 �0@G52A:0O, ". �. �;8O=85 <C:8 87 75@=0 B@8B8:0;5 @07=KE A>@B>2 =0 :0G5AB2> E;51>1C;>G=KE 8745;89 /                      
". �. �0@G52A:0O, �.(. �@5<CG520, $. �. �@:8=10520 // );51>?5G5=85 $>AA88. 3 2012. 3 №3. 3 %. 24325.  

28 !>2K5 0A?5:BK ?@8<5=5=8O @07;8G=KE A>@B>2 B@8B8:0;5 2 ?@>872>4AB25 E;51>1C;>G=KE 8745;89 /                            
". �. �0@G52A:0O, �.(. �@5<CG520, �. �. �@01>25F, �. /. �>2BC=5=:>// #8I520O 8=4CAB@8O. 3 2011. 3 №4. 3                       
%. 56357.  

29 !0CG=K5 8 B5E=>;>38G5A:85 0A?5:BK ?@8<5=5=8O 75@=0 B@8B8:0;5 2 ?@>872>4AB25 E;51>1C;>G=KE 8745;89 / 
". �. �0@G52A:0O, �. (. �@5<CG520, �. �. �@01>25F // );51>?5G5=85 $>AA88. 3 2013. 3 №5. 3 %. 28329. 

30 �K1>@ >?B8<0;L=>9 4>78@>2:8 @5F5?BC@=KE :><?>=5=B>2 E;510, ?>;CG5==>3> <5E0=8G5A:8< A?>A>1>< 
@07@KE;5=8O / �. ".  03><54>2 [8 4@.] // );51>?5G5=85 $>AA88. 3 2017. 3 №1. 3 %. 14316. 

31 )C78=, (. �. &5E=>;>38G5A:85 >A>15==>AB8 ?@>872>4AB20 E;51>1C;>G=KE 8745;89 A 4>102;5=85< 
?@>@>I5==>3> 75@=0 ?H5=8FK / (. �. )C78=, �. �. )09@C;;8=0, �. �. �0=0@A:0O // );51>?@>4C:BK. 3 2017. 3 №8. 
3 %. 50351. 

32 �<0@0=B>2K9 M:AB@C40B :0: >1>30I0NI89 8=3@5485=B <CG=KE 8745;89 / !.  . �5@:0=>A>20 [8 4@.] // 
);51>?@>4C:BK. 3 2018. 3 №2. 3 %. 32333. 

33 �AA;54>20=85 DC=:F8>=0;L=>-B5E=>;>38G5A:8E A2>9AB2 A<5A59 ?H5=8G=>9 8 0<0@0=B>2>9 <C:8 /                           
!.  . �5@:0=>A>20 [8 4@.] // );51>?@>4C:BK. 3 2015. 3 №11. 3 %. 59361. 

34 �A?>;L7>20=85 <5AB=KE A>@B>2 0<0@0=B0 4;O ?>;CG5=8O >1>30I5==KE ?8I52KE ?@>4C:B>2 / $. �. �82G8:>20 
[8 4@.] // )@0=5=85 8 ?5@5@01>B:0 A5;LE>7AK@LO. 3 2013. 3 №4. 3 %. 44347. 

35 $C68;>, !. %. �A?>;L7>20=85 A5<O= 0<0@0=B0 2 E;51>1C;>G=KE 8745;8OE / !. %. $C68;> // #8I520O 
?@><KH;5==>ABL. 3 2015. 3 №12. 3 %. 56358. 

36 ,<0;L:>, !. �.  >45;8@>20=85 A>AB020 :><?>78F88 E;51>?5:0@=>3> C;CGH8B5;O =0?@02;5==>3> 459AB28O / 
!. �. ,<0;L:> // )@0=5=85 8 ?5@5@01>B:0 A5;LE>7AK@LO. 3 2021. 3 №3. 3 %. 1263145. 

37 �7CG5=85 >@30=>;5?B8G5A:85 ?>:070B5;59 E;510 87 0<0@0=B>2>9 <C:8 / �.  . �0@:>20 [8 4@.] // 
);51>?@>4C:BK. 3 2016. 3 №11. 3 %. 41343. 

38 �3>@>20, �. .. $07@01>B:0 @5F5?BC@ ACE8E A<5A59 A 0<0@0=B>2>9 8 :C=6CB=>9 <C:>9 4;O 873>B>2;5=8O 
1573;NB5=>2KE >;0489 / �. .. �3>@>20, �. �. �>7C10520 // );51>?@>4C:BK. 3 2018. 3 №2. 3 %. 40342. 

39 #>;CD01@8:0BK 87 <0A;8G=KE A5<O= :0: 8AB>G=8:8 DC=:F8>=0;L=KE 8=3@5485=B>2 4;O E;51>1C;>G=KE 
8745;89 / �. �. %C?@C=>20 [8 4@.] // �725AB8O �0;L=52>AB>G=>3> D545@0;L=>3> C=825@A8B5B0. -:>=><8:0 8 

C?@02;5=85. 3 2010. 3 &. 3. 3 №55. 3 %. 82389. 

40 Amaranth seeds and products 3 the source of bioactive compounds / D. Ogrodowska [et al.] // Polish Journal of Food 

and Nutrition Sciences. 3 2014. 3 №64 (3). 3 $@. 1653170. 

41 !3C5= �0: +K>=3. "?B8<0;L=0O @5F5?BC@0 ?0@>2KE E;51>1C;>G=KE 8745;89 87 A<5A8 ?H5=8G=>9 8 @8A>2>9 
<C:8 / !3C5= �0: +K>=3 // );51>?5G5=85 $>AA88. 3 2012. 3 №3. 3 %. 26327. 

42  5;8:>2, �. �. "1>A=>20=85 :>=AB@C:B82=KE ?0@0<5B@>2 8 @568<0 @01>BK CAB@>9AB20 4;O ?@83>B>2;5=8O 
B5AB0 87 @8A>2>9 <C:8 / �. �.  5;8:>2 // );51>?5G5=85 $>AA88. 3 №2. 3 %. 32333. 

43 �;8O=85 <8:@>D;>@K 1573;NB5=>2>3> AK@LO 8 @O18=>2>3> ?>@>H:0 =0 @0728B85 :0@B>D5;L=>9 1>;57=8 
3>B>2KE 8745;89 / ". �. %02:8=0 [8 4@.] // );51>?5G5=85 $>AA88. 3 2015. 3 №6. 3 %. 31333. 

44 �C7=5F>20, �. �. #>;8:><?>=5=B=K5 A<5A8 4;O ?@>872>4AB20 1573;NB5=>2KE 8745;89 / �. �. �C7=5F>20,                    
!. ". �C1@>2A:0O // �>=48B5@A:>5 8 E;51>?5:0@=>5 ?@>872>4AB2>. 3 2014. 3 №10. 3 %. 20322. 

45 "1>30I5=85 1573;NB5=>2>3> E;510 ?>;=>F5==K< 15;:>< / �. �. &5@=>2A:>9 [8 4@.] // );51>?5G5=85 $>AA88. 3 
2017. 3 №1. 3 %. 18319. 

46 +0;4052, �. #. �A?>;L7>20=85 >2A0 8 ?@>4C:B>2 53> ?5@5@01>B:8 2 E;51>?5G5=88 / �. #. +0;4052, �. �. �8<8G52 
// );51>?5G5=85 $>AA88. 3 2012. 3 №2. 3 %. 22323. 

47 +0;4052, #. �. #CB8 C;CGH5=8O :0G5AB20 ?H5=8G=>->2AO=KE E;51>1C;>G=KE 8745;89 / #. �. +0;4052,                   
�. (. ,52G5=:>, �. �. �8<8G52 // );51>?5G5=85 $>AA88. 3 2010. 3 №1. 3 %. 20321. 

48 %?>A>1 ?@83>B>2;5=8O :><?>78F88 B5AB0 87 <C:8 >2AO=>9 8 ?H5=8G=>9 (20@80=BK) 8 :><?>78F8O B5AB0, 
?>;CG5==0O MB8< A?>A>1>< (20@80=BK): ?0B. RU 2352121 / �. �. �@81>2, �. �. !C@C;;8=, &. �. !C@C;;8=0. 3 "?C1;. 
20.04.2009. 

49 Flander, L. Optimization of ingredients and baking process for improved whole meal oat bread quality / L. Flander [et 

al.] // LWT. 3 2007. 3 Vol. 40. 3 №5. 3 P. 8603870. 



  �еEF=и> ��'&, 2024 № 1(36) 
 

 

 

 

75 

50 Gambus, H. Calo ziarno wamaka owsianaja kozrodlo skladnikow dietetic znych w chlebach pszennych / H. Gambus, 

F. Gambus, E. Pisulewska // Biul. Inst. hod. iaklim. rosl. 3 2006. 3 №239. 3 %. 2593267. 

51 Gambus, H. Zastosowanie product w przemialuow sanieo plewionego do wypieku chleba / H. Gambus, E. Pisulewska, 

F. Gambus, // Biul. Inst. hod. iaklim. rosl. 3 2003. 3 №229. 3 %. 2833290. 

52 Huttner Edith, K. Fundamental study on the effect of hydrostatic pressure treatment on the bread-making performance 

of oat flour/ K. Huttner Edith, F. Dal Bello, K. Arendt Elke // Eur. Food Res. And Technol. 3 2010. 3 Vol. 230. 3 №6. 3 
P. 8273835. 

53 /<0H52, &. �. �;8O=85 >2AO=>9 <C:8 =0 @5>;>38G5A:85 A2>9AB20 B5AB>2KE ?>;CD01@8:0B>2 8 
>@30=>;5?B8G5A:85 ?>:070B5;8 E;510 / &. �. /<0H52,  . �. )0@8=0, ". �. $5H5B=8: // );51>?5G5=85 $>AA88. 3 
2011. 3 №3. 3 %. 26328. 

54 Salihifar, M. Effects of oat flour on dough rheology, texture and organoleptic properties of taftoon bread / M. Salihifar, 

M. Shahedi // J. Agric. Sci. Technol. 3 2007. 3 №3. 3 P. 2273234. 

55 $07@01>B:0 @5F5?BC@K @60=>3> E;510 A >2AO=>9 <C:>9 / &. �. �>3>BK@520 [8 4@.] // );51>?@>4C:BK. 3 2012. 3 
№7. 3 %. 32333. 

56 Kawka, A. Wplyw otrab owsianychnaja kosccia staipieczy wa pszennego / A. Kawka, T. Kroll // Biul. Inst. hod. 

iaklim. rosl. 3 2006. 3 №239. 3 %. 2373245. 

57 �>@8A5=:>, ". �. #>2KH5=85 :0G5AB20 ?H5=8G=>3> E;510 A >2AO=K< :>=F5=B@0B>< ?8I52KE 2>;>:>= / ". �. 
�>@8A5=:>, �. .. �@A5=L520 // )@0=5=85 8 ?5@5@01>B:0 75@=0. 3 2007. 3 №4. 3 %. 31333. 

58 +0;4052, #. �. "2AO=0O 70:20A:0 4;O ?@>872>4AB20 E;51>1C;>G=KE 8745;89 ?>2KH5==>9 ?8I52>9 F5==>AB8 / 
#. �. +0;4052, �. �. �8<8G52 // );51>?5G5=85 $>AA88. 3 2013. 3 №3. 3 %. 26328. 

59 +0;4052, #. �. �85B8G5A:89 E;51 A >2AO=>9 :@C?>9 / #. �. +0;4052, �. �. �8<8G52 // );51>?5G5=85 $>AA88. 3 
2012. 3 №4. 3 %. 20321. 

60 +0;4052, #. �. #CB8 C;CGH5=8O :0G5AB20 ?H5=8G=>->2AO=KE E;51>1C;>G=KE 8745;89 / #. �. +0;4052, �. (. 
,52G5=:>, �. �. �8<8G52 // );51>?5G5=85 $>AA88. 3 2010. 3 №1. 3 %. 20321. 

61 Effects of wheat sourdough process on the quality of mixed oat-wheat bread / L. Flander [et al.] // LWT 3 Food Science 

and Technology. 3 2011. 3 Vol. 44. 3 P. 6563664. 

62 �;8O=85 2KA>:>>A0E0@5==>9 ?0B>:8 =0 G5@AB25=85 ?H5=8G=>3> E;510 A 4>102;5=85< <C:8 87 >2AO=KE >B@C159 
/ �. �. #>=><0@520 [8 4@.] // );51>?@>4C:BK. 3 2018. 3 №4. 3 %. 50351. 

63 $07@01>B:0 DC=:F8>=0;L=KE E;51>1C;>G=KE 8745;89 A 8A?>;L7>20=85< <C:8 :@C?O=KE :C;LBC@ 8 A5<O= ;L=0 
/ %. �. �>6:> [8 4@.] // );51>?5G5=85 $>AA88. 3 2015. 3 №6. 3 %. 22325. 

64 �0;8=8=0, �. �. � 2>?@>AC 8A?>;L7>20=8O ;L=O=>9 <C:8 2 E;51>?5:0@=>< 8 :>=48B5@A:>< ?@>872>4AB25 /                  
�. �. �0;8=8=0, $. �. (0B:C;;8=, !. �. !0C<5=:> // �5AB=8: '.@�' A5@8O «#8I52K5 18>B5E=>;>388». 3 2014. 

3 №4(2). 3 %. 50354. 

65 �A:0:>20, �. �. #@83>B>2;5=85 E;510 A 8A?>;L7>20=85< :><?>78B=>9 <C:8 / �. �. �A:0:>20, &. !. �02@NH5=:>, 
�. �. �09<030=15B>20 // !0CG=K9 �;L<0=0E 0AA>F80F88 «France3Kazakhstan». 3 2015. 3 №1. 3 %. 993104. 

66 �CA520, &. �. �A?>;L7>20=85 3@5G=52>9 <C:8 2 :0G5AB25 4>102:8, ?>2KH0NI59 ?8I52CN F5==>ABL E;510 /           
&. �. �CA520, &. �. �C;>20, �. .. �02@>20 // );51>?@>4C:BK. 3 2018. 3 №2. 3 %. 46347. 

67 �02@8;>20, ".  . #@8<5=5=85 3@5G=52>9 <C:8 ?@8 ?@>872>4AB25 ?H5=8G=>3> E;510 / ".  . �02@8;>20 // 
);51>?@>4C:BK. 3 2008. 3 №7. 3 %. 36337. 

68 )<5;520, �. �. �;8O=85 3@5G=52>9 <C:8 =0 :0G5AB2> 8 ?8I52CN F5==>ABL 75@=>2>3> E;510 / �. �. )<5;520 // 
);51>?@>4C:BK. 3 2018. 3 №4. 3 %. 40343. 

69 &5<=8:>20, ". �. �;8O=85 3@5G=52>9 <C:8 8 A?>A>1>2 B5AB>?@83>B>2;5=8O =0 :0G5AB2> ?H5=8G=>3> E;510 /             
". �. &5<=8:>20, !. �. �3>@F52, �. �. �8<8G52 // );51>?5G5=85 $>AA88. 3 2012. 3 №1. 3 %. 14315. 

70 �02@8;>20, ".  . #@83>B>2;5=85 E;510 A 8A?>;L7>20=85< 3@5G=52>9 <C:8 / ".  . �02@8;>20, �. �.  0B25520, 
#. �. �0:C;5=G8: // );51>?5G5=85 $>AA88. 3 2007. 3 №3. 3 %. 14316. 

71 �02@8;>20, ".  . %>E@0=5=85 A2565AB8 E;510 87 A<5A8 ?H5=8G=>9 8 3@5G=52>9 <C:8 / ".  . �02@8;>20,                       
�. �.  0B25520, &. �. .48=0, �. �. �><0:8= // );51>?5G5=85 $>AA88. 3 2008. 3 №3. 3 %. 18320. 

72 �>ABNG5=:>,  . !. " =0CG=>< >15A?5G5=88 E;51>?5:0@=>9 ?@><KH;5==>AB8 /  . !. �>ABNG5=:> // 
);51>?5G5=85 $>AA88. 3 2013. 3 №1. 3 %. 7310. 

73 �02@>20, �. .. �;8O=85 <5E0=>0:B828@>20==>3> >@30=>?>@>H:0 87 >1>;>G5: A5<O= 3@5G8E8 =0 :0G5AB2> E;510 
/ �. .. �02@>20, �. �. �>@F>20, �. �. �5A=8:>20 // );51>?@>4C:BK. 3 2014. 3 №9. 3 %. 63365. 

74 �;5E8=0, !. !. #@8<5=5=85 <C:8 87 3@5G8H=KE >B@C159 2 B5E=>;>388 75@=>2>3> E;510 / !. !. �;5E8=0 // 
);51>?@>4C:BK. 3 2017. 3 №10. 3 %. 36337. 

75 Grain bread with Buckwheat bran flour for a Healthy Diet / N. N. Alekhina [et al.] // Journal of Engineering and 

Applied Sciences. 3 2016. 3 №11. 3 $@. 262332627. 

76  0@B8@>AO=, �. �. �;8O=85 M:AB@C40B>2 75@=0 ?H5=8FK A ?>=865==K<8 A2>9AB20<8 =0 :0G5AB2> 
E;51>1C;>G=KE 8745;89 / �. �.  0@B8@>AO= // );51>?5G5=85 $>AA88. 3 2013. 3 №2. 3 %. 28330. 

77 �=0;87 ?8I52>9 F5==>AB8 E;51>1C;>G=KE 8745;89 / �. �. #>=><0@520 [8 4@.] // );51>?5G5=85 $>AA88. 3 2011. 

3 №3. 3 %. 313 32. 

78  03><54>2, �. ". %182=>5 1574@>6652>5 8745;85 87 18>0:B828@>20==>3> 75@=0 ?H5=8FK / �. ".  03><54>2, 



Пище6ая Fех=>?>7ия  

 

 

 

 

 

76 

�. �. #>=><0@520, !. !. �;5E8=0 // )@0=5=85 8 ?5@5@01>B:0 A5;LE>7AK@LO. 3 2009. 3 №2. 
79 �;5E8=0, !. !. �AA;54>20=85 <8:@>AB@C:BC@K B5AB0 8 E;510 87 18>0:B828@>20==>3> 75@=0 ?H5=8FK /                        
!. !. �;5E8=0, �. �. #>=><0@520, �. �. �0:0520 // );51>?5G5=85 $>AA88. 3 2016. 3 №1. 3 %. 18319. 

80 �;8O=85 >1>30I5==>3> M:AB@C40B0 :C:C@C7K =0 @5>;>38G5A:85 A2>9AB20 <O:8H0 E;510 / ). �. �0;CO= [8 4@.] // 
);51>?5G5=85 $>AA88. 3 2017. 3 №4. 3 %. 30333. 

81 �;8O=85 18>;>38G5A:8 0:B82=KE M:AB@C78>==KE 8=3@5485=B>2 =0 E;51>?5:0@=K5 8 @5>;>38G5A:85 A2>9AB20 
?H5=8G=>9 <C:8 / ). �. �0;CO= // );51>?@>4C:BK. 3 2016. 3 №7. 3 %. 48351. 

82 �?5B, &. �. );51 8 E;51>1C;>G=K5 8745;8O: &. �. �?5B, �. !. #0HC:. 3  .: #>?C@@8, 1997. 3 319 A. 
83 �535C;>2,  . ,. #@8<5=5=85 ?@>4C:B>2 ?5@5@01>B:8 @0AB8B5;L=>3> AK@LO 2 E;51>?5G5=88 /  . ,. �535C;>2, 
�. ". %KG520 // )@0=5=85 8 ?5@5@01>B:0 A5;LE>7AK@LO. 3 2015. 3 №10. 3 %. 47351. 

84 �53C;>2,  . ,. �A?>;L7>20=85 E<KE>2 A5<O= <0A;8G=KE :C;LBC@ 2 E;51>?5G5=88 /  . ,. �53C;>2,                        
�. ". �0@<0H>20 // );51>?@>4C:BK. 3 2015. 3 №4. 3 %. 50352. 

85 %C?@C=>20, �. �. �A?>;L7>20=85 :C=6CB0 ?@>B5@B>3> 4;O >?B8<870F88 <8=5@0;L=>3> A>AB020 E;510 87 
?H5=8G=>9 <C:8 / �. �. %C?@C=>20, ". �. +868:>20, ". !. %0<G5=:> // );51>?5G5=85 $>AA88. 3 2011. 3 №2. 3                          
%. 14315. 

86 !CB>20O <C:0 3 C;CGH8B5;L @5>;>38G5A:8E A2>9AB2 ?H5=8G=>3> B5AB0 /  . �. %04K3>20 [8 4@.] // );51>?5G5=85 
$>AA88. 3 2011. 3 №3. 3 %. 23325. 

87 �A?>;L7>20=85 =CB>2>9 <C:8 2 ?@>872>4AB25 E;51>1C;>G=KE 8745;89 /  . �. %04K3>20 // �5AB=8: 
%0@0B>2A:>3> 3>A03@>C=825@A8B5B0 8<. !. �. �028;>20. 3 2009. 3 №1. 3 %. 29333. 

88 �0=H8=, �. �. �;8O=85 4>102:8 =CB0 =0 :0G5AB2> E;51F52, ?>;CG5==KE M:AB@C7859 87 ?5@;>2>9 :@C?K /                       
�. �. �0=H8=, �. �. �0=H8=0, �. %. &@CE0=>20 // );51>?@>4C:BK. 3 2018. 3 №4. 3 %. 52354. 

89 �0=H8=, �. �. #>2KH5=85 15;:>2>9 ?8B0B5;L=>AB8 M:AB@C48@>20==KE ?@>4C:B>2 / �. �. �0=H8=,                        
�. �. �0=H8=0 // );51>?@>4C:BK. 3 2016. 3 №7. 3 %. 64365. 

90 $K6:>20, &. �. �;8O=85 4>102>: <C:8 87 1>1>2KE =0 18>;>38G5A:CN F5==>ABL 8 AB@C:BC@=>-<5E0=8G5A:85 
A2>9AB20 ?H5=8G=>3> B5AB0 / &. �. $K6:>20 [8 4@.] // );51>?5G5=85 $>AA88. 3 2012. 3 №2. 3 %. 24325. 

91 �C7=5F>20, �. �. �A?>;L7>20=85 ?@>4C:B>2 ?5@5@01>B:8 1>1>2KE :C;LBC@ 2 E;51>?5:0@=>9 >B@0A;8 /                      
�. �. �C7=5F>20, %. �.  >@428=:8= // );51>?@>4C:BK. 3 2020. 3 №1. 3 %. 64366. 

92 �3810;>20, �. %. �A?>;L7>20=85 ?5@A?5:B82=KE 4>102>: @0AB8B5;L=>3> ?@>8AE>645=8O 4;O ?>2KH5=8O 
18>;>38G5A:>9 F5==>AB8 E;510 / �. %. �3810;>20, �. �.  06C;8=0, &. !. &5@BKG=0O // );51>?@>4C:BK. 3 2016. 3 
№10. 3 %. 54355. 

93 �K4K@0;852, !. �. $5>;>38G5A:85 ?>:070B5;8 B5AB0 4;O E;510, >1>30I5==>3> D0A>;52>9 <C:>9 /                           
!. �. �K4K@0;852 // );51>?5G5=85 $>AA88. 3 2016. 3 №5. 3 %. 22326. 

94 %:2>@F>20, ". �. �K1>@ @0F8>=0;L=>9 4>78@>2:8 ?>@>H:0 87 A5<O= BK:2K 2 @5F5?BC@5 E@CABOI8E E;51F52 / 
". �. %:2>@F>20, #. �. �0@L:8=0, �. �. #>=><0@520 // );51>?@>4C:BK. 3 2020. 3 №12. 3 %. 50351. 

95 &N@8=0, ". �. $07@01>B:0 0AA>@B8<5=B0 8 B5E=>;>389 ?@>872>4AB20 E;51>1C;>G=KE 8745;89 A <C:>9 87 A5<O= 
BK:2K 4;O 35@>485B8G5A:>3> ?8B0=8O / ". �. &N@8=0 [8 4@.] // );51>?5G5=85 $>AA88. 3 2013. 3 №6. 3 %. 20322. 

96 &N@8=0, ". �. #5@A?5:B82=K5 B5E=>;>388 E;51>1C;>G=KE 8745;89 35@>485B8G5A:>3> =07=0G5=8O /                            
". �. &N@8=0 [8 4@.] // )@0=5=85 8 ?5@5@01>B:0 A5;LE>7AK@LO. 3 2013. 3 №2. 3 %. 16318. 

97 #8I520O F5==>ABL E;51>1C;>G=KE 8745;89 87 ?>;1O=>9 <C:8, >1>30I5==KE 28B0<8=0<8, 65;57>< 8 :0;LF85< 
/ �. �. �5;O2A:0O [8 4@.] // );51>?@>4C:BK. 3 2020. 3 №2. 3 %. 54357. 

98 �>30BK@520, &. �. "1>30I5=85 E;51>1C;>G=KE 8745;89 A 8A?>;L7>20=85< =5B@048F8>==>3> @0AB8B5;L=>3> 
AK@LO / &. �. �>30BK@520, �. �. �5;O2A:0O, �. �.  C@0B>20 // );51>?@>4C:BK. 3 2021. 3 №6. 3 %. 48349. 

99 &N@8=0, ". �. $07@01>B:0 B5E=>;>388 E;51>1C;>G=KE 8745;89 48015B8G5A:>3> =07=0G5=8O A OG<5==>9 <C:>9: 
02B>@5D. 48A. &:0=4. B5E. =0C:: 05.18.01 / ". �. &N@8=0. 3  ., 2011. 3 25 A. 
100 �0E0@>20, �. %. �A?>;L7>20=85 H;8D>20==>3> ?H5=0 2 ?@>872>4AB25 A4>1=KE E;51>1C;>G=KE 8745;89 /                   
�. %. �0E0@>20, �. �. �>7C10520, !. �. �>@O:8=0 // );51>?@>4C:BK. 3 2014. 3 №12. 3 %. 42343. 

101 �0E0@>20, �. %.  5E0=>0:B820F8O 2 B5E=>;>388 E;510 A> A<5ALN :@C? / �. %. �0E0@>20, �. �. �>7C10520,                        
�. %. %5<5=G5=:> // );51>?@>4C:BK. 3 2016. 3 №50. 3 %. 50351. 

102 �0E0@>20, �. %. $07@01>B:0 @5F5?BC@K E;51>1C;>G=KE 8745;89 A 8A?>;L7>20=85< :@C?O=KE :C;LBC@ /                  
�. %. �0E0@>20, �. �. �>7C10520, �. �. �>38=>20 // )@0=5=85 8 ?5@5@01>B:0 A5;LE>7AK@LO. 3 2007. 3 №3. 3                        
%. 68369. 

103 �0E0@>20, �. %. );51 A 3@5G=52K< ?@>45;>< / �. %. �0E0@>20, �. �. �>7C10520 // );51>?@>4C:BK. 3 2007. 3 №6. 
3 %. 39340. 

104 �0E0@>20, �. %. );51 A 4>102;5=85< H;8D>20==>3> ?H5=0 / �. %. �0E0@>20, �. �. �>7C10520 // );51>?@>4C:BK, 
3 2007. 3 №3. 3 %. 37338. 

105 ,;5;5=:>, �. �. "A>15==>AB8 @07@01>B:8 B5E=>;>389 A?5F80;878@>20==KE E;51>1C;>G=KE 8745;89 /                       
�. �. ,;5;5=:>, ". �. &N@8=0, �. �. !52A:0O // );51>?@>4C:BK. 3 2014. 3 №8. 3 %. 50352. 

106 $07@01>B:0 B5E=>;>388 <CG=KE 8745;89 ?>2KH5==>9 ?8I52>9 F5==>AB8 4;O ?@54?@8OB89 >1I5AB25==>3> 
?8B0=8O / �. �. �5;>:C@>20 [8 4@.] // );51>?@>4C:BK. 3 2015. 3 №1. 3 %. 56358. 



  �еEF=и> ��'&, 2024 № 1(36) 
 

 

 

 

77 

107 �5@:0=>A>20, !.  . %?>A>1K ?>2KH5=8O :0G5AB20 @60=>-?H5=8G=KE A>@B>2 E;510 A ?><>ILN 
=5B@048F8>==KE AK@L52KE 8AB>G=8:>2 / !.  . �5@:0=>A>20, �. �. �5;>:C@>20, &. !.  0;NB8=0 // )@0=5=85 8 
?5@5@01>B:0 A5;LE>7AK@LO. 3 2008. 3 №5. 3 %. 43344. 

108 $07@01>B:0 B5E=>;>388 @60=>-?H5=8G=>3> E;510 DC=:F8>=0;L=>3> =07=0G5=8O 4;O ?@54?@8OB89 
>1I5AB25==>3> ?8B0=8O / �. #. #0I5=:> [8 4@.] // );51>?@>4C:BK. 3 2012. 3 №12. 3 %. 59361. 

109 �02@>20, �. .. �;8O=85 <5E0=>0:B828@>20==>9 ?82=>9 4@>18=K =0 :0G5AB2> E;51>?5:0@=>3> ?>;CD01@8:0B0 
/ �. .. �02@>20, !. �. �5A=8:>20, �. �. �>@F>20 // );51>?@>4C:BK. 3 2015. 3 №10. 3 %. 50351. 

110 �>;:>20, �. �. (5@<5=B8@>20==K9 384@>;870B ?82=>9 4@>18=K 2 ?@>872>4AB25 E;510 87 ?H5=8G=>9 <C:8 
2KAH53> A>@B0 / �. �. �>;:>20, ". �. �20=G5=:>, $. �. (54>@>20 // );51>?5G5=85 $>AA88. 3 2012. 3 №1. 3                          
%. 16317.  

111 #5@A?5:B82K 8A?>;L7>20=8O A5<O= ;L=0 8 ;L=O=>9 <C:8 / &. �. *K30=>20 [8 4@.] // );51>?5G5=85 $>AA88. 3 
2014. 3 №4. 3 18320. 

112  5@5=:>20, %. #. &5E=>;>38G5A:>5 >1>A=>20=85 8A?>;L7>20=85 ?@>4C:B>2 ?5@5@01>B:8 A5<O= ;L=0 2 
E;51>?5:0@=>9 >B@0A;8 / %. #.  5@5=:>20, .. �. �@5B>20, �. �. �C:8= // );51>?5G5=85 $>AA88. 3 2016. 3 №6. 3                        
%. 24327. 

113 %C;8<<0, /. �. $07@01>B:0 @5F5?BC@K E;51>1C;>G=KE 8745;89 A 8A?>;L7>20=85< ;L=O=>9 <C:8 /                            
/. �. %C;8<<0 // �5AB=8: �@0A��'. 3 2011. 3 34. 3 %. 1903193. 

114 &N@8=0, ". �. &5E=>;>38G5A:85 0A?5:BK 8A?>;L7>20=8O ;L=O=>9 <C:8 4;O A>740=8O E;51>1C;>G=KE 8745;89 
35@>485B8G5A:>3> =07=0G5=8O / ". �. &N@8=0, �. �. ,;5;5=:>,  . !. �>ABNG5=:> // );51>?5G5=85 $>AA88. 3 2014. 

3 №4. 3 %. 29331. 

115 �>9F>20, &.  . &5E=>;>38O ?@>872>4AB20 @60=>-?H5=8G=>3> E;510 =0 >A=>25 >1>30I5==>9 70:20A:8 /                        
&.  . �>9F>20, ".  . !070@>20 // );51>?5G5=85 $>AA88. 3 2017. 3 №3. 3 %. 16319. 

116 �>9F>20, &.  . !0AB>9 A5<5=8 ;L=0 2 B5E=>;>388 ?@>872>4AB20 @60=>-?H5=8G=>3> E;510 / &.  . �>9F>20,             
".  . !070@>20 // );51>?5G5=85 $>AA88. 3 2015. 3 №3. 3 %. 24326.  

117 #@>872>4AB2> A=5:>2>9 ?@>4C:F88 M:AB@C78>==>9 >1@01>B:>9 ?>;8:><?>=5=B=KE A<5A59 A> ;L=>< /                  
%. �. '@C1:>2 [8 4@.] // �>=48B5@A:>5 8 E;51>?5:0@=>5 ?@>872>4AB2>. 3 2018. 3 №11312. 3 %. 21323. 

118 �<0=>2, �. !. !>2>5 E;51>1C;>G=>5 8745;85 A ?>2KH5==K<8 ?>:070B5;O<8 :0G5AB20 / �. !. �<0=>2 // 
);51>?5G5=85 $>AA88. 3 2017. 3 №3. 3 %. 20322. 

119 �;8O=85 <C:8 G80 A 2KA>:8< A>45@60=85< ω-3 68@=KE :8A;>B =0 ?>:070B5;8 :0G5AB20 8 ?8I52CN F5==>ABL 
E;510 / �. �. �09F520 [8 4@.] // );51>?@>4C:BK. 3 2014. 3 №3. 3 %. 48350. 

120 �09F520, �. �. �;8O=85 <C:8 G80 =0 ?8I52CN F5==>ABL 8 A>E@0=5=85 A2565AB8 @60=KE ;5?5H5: /                            
�. �. �09F520, &. �. .48=0, !. �. $C10= // )@0=5=85 8 ?5@5@01>B:0 A5;LE>7AK@LO. 3 2017. 3 №6. 3 %. 25328. 

121 $07@01>B:0 B5E=>;>388 E;51>1C;>G=KE 8745;89 A 22545=85< 3>@>E>2>3> 384@>;870B0 / �. %. �KG:>20 [8 4@.] 
// )@0=5=85 8 ?5@5@01>B:0 A5;LE>7AK@LO. 3 2022. 3 №3. 3 %. 56366. 

122  5@:C;>20, !. .. $07@01>B:0 @5F5?BC@K 8 8AA;54>20=85 A>AB020 8745;89 A 8A?>;L7>20=85< <C:8 87 A5<O= 
:8=>0 / !. ..  5@:C;>20, �. %. !0;8209:>, %. !. !>2>?0H8= // );51>?@>4C:BK. 3 2015. 3 №8. 3 %. 46347. 

123 �@<>H, �. �.  C:0 87 B>?8=0<1C@0 :0: AB@C:BC@>>1@07>20B5;L 70<>@>65==KE E;51>1C;>G=KE 8745;89 
?>2KH5==>9 ?8I52>9 F5==>AB8 / �. �. �@<>H // );51>?5G5=85 $>AA88. 3 2013. 3 №1. 3 %. 23325. 

124 "A>15==>AB8 B5E=>;>389 ?@>872>4AB20 E;51>1C;>G=KE 8745;89 35@>485B8G5A:>3> =07=0G5=8O /                           
�. �. ,;5;5=:> [8 4@.] // );51>?5G5=85 $>AA88. 3 2012. 3 №6. 3 %. 18319. 

125 �;8O=85 >2>I=KE 8 D@C:B>2KE ?>@>H:>2 =0 >@30=>;5?B8G5A:85 ?>:070B5;8 E;51=KE ?0;>G5: 
48015B8G5A:>3> =07=0G5=8O / �. .. �5A5;>20 [8 4@.] / );51>?5G5=85 $>AA88. 3 2014. 3 №5. 3 %. 18320. 

126 &5E=>;>388 ?@>872>4AB20 E;51>1C;>G=KE 8745;89 =0 >A=>25 >2>I=KE ?>@>H:>2 / �. /. +5@=KE [8 4@.] // 
);51>?5G5=85 $>AA88. 3 2014. 3 №4. 3 %. 32335. 

127 $0AB8B5;L=>5 AK@L5 =>2>3> ?>:>;5=8O 4;O E;51>1C;>G=KE 8745;89 / �. �. ,;5;5=:> [8 4@.] // );51>?5G5=85 
$>AA88. 3 2014. 3 №1. 3 %. 16317. 

128 "?B8<870F8O @5F5?BC@K E;510 ?>2KH5==>9 ?8I52>9 F5==>AB8 48015B8G5A:>3> =07=0G5=8O / �. #. �5AA>=>20 
[8 4@.] // );51>?@>4C:BK. 3 2014. 3 №2. 3 %. 36337. 

129 %CA;O=>:, �.  . #@8<5=5=85 8=C;8=A>45@60I53> ?@5?0@0B0 87 B>?8=0<1C@0 2 E;51>?5G5=88 /                           
�.  . %CA;O=>:, �. �. -53>;520, ". %. %>:>;>20 // );51>?5G5=85 $>AA88. 3 2014. 3 №3. 3 %. 12314. 

130 %0D@>=>20, &. !. &5E=>;>38O ?@>872>4AB20 1C;>G=KE 8745;89, 2:;NG0NI8E ?@>4C:BK ?5@5@01>B:8 
B>?8=0<1C@0 8 G5@=>?;>4=>9 @O18=K, A ?>=865==K< A>45@60=85< 4@>6659 / &. !. %0D@>=>20, ".  . �2BCE>20,                     
�. .. (54>B>20 // );51>?5G5=85 $>AA88. 3 2016. 3 №1. 3 %. 16317. 

131 "?B8<870F8O B5E=>;>388 ?@>872>4AB20 15A:>@:>2>3> E;510 A 4>102;5=85< <>@:>28 / �. �. %84>@5=:> [8 4@.] 
// );51>?@>4C:BK. 3 2018. 3 №6. 3 %. 34336. 

132 $07@01>B:0 @5F5?BC@K E;510 ?@>D8;0:B8G5A:>3> =07=0G5=8O A ?@8<5=5=85< <C:8 87 F5;L=>A<>;>B>3> 75@=0 
A>@3> 8 <>@:>2=>3> ?>@>H:0 / �. %. �3810;>20 [8 4@.] // );51>?@>4C:BK. 3 2015. 3 №6. 3 %. 46347. 

133 "1>A=>20=85 A>740=8O DC=:F8>=0;L=KE E;51>1C;>G=KE 8745;89 A ?@8<5=5=85< A<5A8 ?>@>H:>2 BK:2K 8 
<>@:>28 / %. /. �>@OG:8=0 [8 4@.] // );51>?@>4C:BK. 3 2018. 3 №4. 3 %. 58360. 

134 #@8<5=5=85 B>=:>48A?5@A=KE >2>I=KE 8 D@C:B>2KE ?>@>H:>2 2 B5E=>;>388 @60=>-?H5=8G=KE 



Пище6ая Fех=>?>7ия  

 

 

 

 

 

78 

E;51>1C;>G=KE 8745;89 / %. /. �>@OG:8=0 [8 4@.] // );51>?@>4C:BK. 3 2017. 3 №7. 3 %. 36339. 

135 &5E=>;>38O ?@>872>4AB20 E;51>1C;>G=KE 8745;89 =0 >A=>25 >2>I=KE ?>@>H:>2 / �. /. +5@=KE [8 4@.] 
//);51>?5G5=85 $>AA88. 3 2014. 3 №4. 3 %. 32335. 

136 $>48G520, !. �. &5E=>;>38O @60=>3> E;510 A 8A?>;L7>20=85< ?>@>H:0 87 AB>;>2>9 A25:;K / !. �. $>48G520, 
�. /. +5@=KE // )@0=5=85 8 ?5@5@01>B:0 A5;LE>7AK@LO. 3 2012. 3 №8. 3 %. 53355. 

137 Rodicheva, N. V. Rheology of wheat and rye dough with vegetables additives / N. V. Rodicheva, V. Ya. Chernykch 

// 7th Annual European Rheology Conference. 3 Suzdal, 2011. 3 P. 125. 

138 �60E0=38@>20, �. �. #@8<5=5=85 =0BC@0;L=KE 4>102>: 4;O 0:B820F88 E;51>?5:0@=KE 4@>6659 /                           

�. �. �60E0=38@>20 // )@0=5=85 8 ?5@5@01>B:0 A5;LE>7AK@LO. 3 2017. 3 №2. 3 %. 22326. 

139 �A?>;L7>20=85 ?>@>H:0-?>;CD01@8:0B0 87 A>:>2KE 2K68<>: B>?8=0<1C@0 4;O ?>;CG5=8O <CG=KE 
=0F8>=0;L=KE 8745;89 / ,. !. �B0E0=>2 [8 4@.] // )@0=5=85 8 ?5@5@01>B:0 A5;LE>7AK@LO. 3 2017. 3 №8. 3 %. 537. 

140 )<5;52A:0O, �. �. #>@>H>: 8 :>=F5=B@0B 87 O:>=0 2 B5E=>;>388 ?@>872>4AB20 E;510/ �. �. )<5;52A:0O,                      
�. �. �07052 // );51>?5G5=85 $>AA88. 3 2012. 3 №6. 3 %. 16317.  

141  03><54>2, �. ". #>@>H:>>1@07=K5 ?>;CD01@8:0BK 87 48:>@0ABCI8E ?;>4>2 / �. ".  03><54>2, �. /. 
";59=8:>20, �. �. �60<0;48=>20 // #8I520O ?@><KH;5==>ABL. 3 2007. 3 №3. 3 %. 50353. 

142 +0;4052, #. �. &5E=>;>38O ?@>872>4AB20 E;51>1C;>G=KE 8745;89, A>45@60I8E ?>@>H>: 87 O1;>G=KE 
2K68<>: / #. �. +0;4052, �. �. $>30=>20 // );51>?5G5=85 $>AA88. 3 2016. 3 №2. 3 %. 12314. 

143 +0;4052, #. �. #@8<5=5=85 O1;>G=KE 2K68<>: 4;O ?@>872>4AB20 ?@>4C:B>2 ?8B0=8O / #. �. +0;4052,                        
�. .. %25G=8:>2 // #8I520O ?@><KH;5==>ABL. 3 2014. 3 №4. 3 %. 40341. 

144 Joshi, V. K. Effect of apple pomace addition on the characteristics of bread and leavening activity of yeast /                        

V. K. Joshi, N. K. Kaushal // National Academy Science Letters. 3 2001. 3 Vol. 24. 3 №132. 3 $. 137. 

145 �@528=, �. �. !5B@048F8>==>5 @0AB8B5;L=>5 AK@L5 4;O ?@>872>4AB20 E;51>1C;>G=KE 8745;89 
DC=:F8>=0;L=>3> =07=0G5=8O / �. �. �@528=, �. %. &0@0=>20, �. �. �0;<K:>20 //);51>?5G5=85 $>AA88. 3 2016. 3 
№1. 3 %. 20321. 

146 %038, �. �. �AA;54>20=85 2;8O=8O A>:0 8 ?>@>H:0 10B0B0 =0 ?>:070B5;8 :0G5AB20 E;51>1C;>G=KE 8745;89 87 
?H5=8G=>9 <C:8 / �. �. %038, �. �. !52A:0O, �. �. !52A:89 // );51>?5G5=85 $>AA88. 3 2017. 3 №5. 3 %. 33336.  

147 %038, �. �. �A?>;L7>20=85 :><18=8@>20==KE ?>@>H:>2 =0 >A=>25 2B>@8G=>3> AK@LO 2 B5E=>;>388 
E;51>1C;>G=KE 8745;89 / �. �. %038 [8 4@.] // );51>?@>4C:BK. 3 2014. 3 №9. 3 %. 49351. 

148 ,8@>:>2, �. �. �;8O=85 :>=F5=B@8@>20==>9 ?>;8:><?>=5=B=>9 4>102:8 =0 @5>;>38G5A:85 A2>9AB20 B5AB0 
4;O E;51>1C;>G=KE 8745;89 / �. �. ,8@>:>2, �. ". ,8@>:>20, &. �. �5<84>20 // );51>?@>4C:BK. 3 2015. 3 №4. 
3 %. 46347. 

149 $0AH8@5=85 0AA>@B8<5=B0 E;51>1C;>G=KE 8745;89, >1>30I5==KE F5==K<8 :><?>=5=B0<8 2B>@8G=>3> AK@LO 
/ �. �. ,8@>:>2 [8 4@.] // );51>?@>4C:BK. 3 2015. 3 №3. 3 %. 44346. 

150 �A?>;L7>20=85 A25:>;L=>9 ?0ABK 4;O C;CGH5=8O :0G5AB20 E;510 / %. �. �C:8=0 [8 4@.] // );51>?@>4C:BK. 3 
2016. 3 №7. 3 %. 58360. 

151 #@8<5=5=85 ?;>4>2 G5@=>?;>4=>9 @O18=K 2 B5E=>;>388 E;510 2KA>:>9 ?8I52>9 F5==>AB8 / &. !. &5@BKG=0O 
[8 4@.] // );51>?@>4C:BK. 3 2014. 3 №10. 3 %. 56358. 

152 �A?>;L7>20=85 @O18=>2>3> ?>@>H:0 2 B5E=>;>388 @60=>-?H5=8G=>3> E;510 =0 � �� / !. ". �C1@>2A:0O           
[8 4@.] // );51>?@>4C:BK. 3 2017. 3 №9. 3 %. 46348. 

153 �5@578=0, !. �.  CG=0O A<5AL 4;O @60=>-?H5=8G=KE E;51>1C;>G=KE 8745;89 A A0E0@>A>45@60I8< 
?>@>H:>< 87 :0@B>D5;O / !. �. �5@578=0, �.  . "@;>20 // );51>?@>4C:BK. 3 2015. 3 №9. 3 %. 60362. 

154 �5@578=0, !. �.  >45;8@>20=85 A>AB020 <CG=>9 A<5A8 4;O @60=>-?H5=8G=KE E;51>1C;>G=KE 8745;89 /          
!. �. �5@578=0, %. /. �>@OG:8=0, �.  . "@;>20 // );51>?@>4C:BK. 3 2013. 3 №7. 3 %. 41343. 

155 �5@578=0, !. �. #@8<5=5=85 A0E0@>A>45@60I53> AK@LO 87 :0@B>D5;O 2 ?@>872>4AB25 E;51>1C;>G=KE 8745;89 
/ !. �. �5@578=0, %. /. �>@OG:8=0, �.  . "@;>20 // );51>?@>4C:BK. 3 2013. 3 №6. 3 %. 42343.  

156 $0E<5B>2, �. �. -02=0B: 8 >2>I, 8 :>@<, 8 D8B>B>?;82> /�. �. $0E<5B>2 // �5@=>. 3 2011. 3 №3 3 %.62368. 

157 �C18;L=K5 25I5AB20 8 :0G5AB2> E;510 / �. �. �A01052 [8 4@.] // );51>?5G5=85 $>AA88. 3 1999. 3 №5. 3 %. 28. 
158 �51545=:>, &. �. #5@A?5:B82K 8A?>;L7>20=8O ?;>4>2KE D8B>4>102>: 2 E;51>?5G5=88. "1>A=>20=85 
@0F8>=0;L=KE A?>A>1>2 ?>43>B>2:8 : ?@>872>4AB2C / &. �. �51545=:>, �. �. �>@30G520, �. ". �>652=8:>20 // 
);51>?5G5=85 $>AA88. 3 2014. 3 №5. 3 %. 32335. 

159 �;8O=85 ?@>4C:B>2 ?5@5@01>B:8 48:>@0ABCI8E ?;>4>2 =0 :0G5AB2> E;51>1C;>G=KE 8745;89 / �. %. �601>520 
[8 4@.] // )@0=5=85 8 ?5@5@01>B:0 A5;LE>7AK@LO. 3 2008. 3 №1. 3 %. 43344. 

160 �51545=:>, &. �. #@8<5=5=85 ;5:0@AB25==>3> ?;>4>2>3> AK@LO 2 E;51>?5G5=88 / &. �. �51545=:>,                          
�. ". �>652=8:>20, &. #. !>28G:>20 // �725AB8O =0F8>=0;L=>3> 03@0@=>3> C=825@A8B5B0 �@<5=88. 3 2014. 3 №1. 
3 %. 92396. 

161 %<5@B8=0, �. %. "F5=:0 @5>;>38G5A:8E A2>9AB2 B5AB0 8 ?>:070B5;5 :0G5AB20 3>B>2KE E;51>1C;>G=KE 8745;89 
A 8A?>;L7>20=85< 2>4=>-MB0=>;L=KE M:AB@0:B>2 87 40;L=52>AB>G=>3> AK@LO / �. %. %<5@B8=0 // );51>?@>4C:BK. 
3 2020. 3 №1. 3 %. 60363. 

162 %<5@B8=0, �. %. #@8<5=5=85 M:AB@0:B>2 48:>@0ABCI8E @0AB5=89 2 E;51>1C;>G=KE 8745;8OE 



  �еEF=и> ��'&, 2024 № 1(36) 
 

 

 

 

79 

DC=:F8>=0;L=>3> =07=0G5=8O / �. %. %<5@B8=0, �. !. (54O=8=0, &. �. �0;5=8: // �725AB8O �0;L=52>AB>G=>3> 
D545@0;L=>3> C=825@A8B5B0. -:>=><8:0 8 C?@02;5=85. 3 2011 3 №3. 3 %. 61367. 

163 �C7=5F>20, �. �. �=B8<8:@>1=0O 0:B82=>ABL 2>4=KE M:AB@0:B>2 8 A8@>?>2 ;5:0@AB25==>-B5E=8G5A:>3> AK@LO, 
?@8<5=O5<>3> 2 E;51>?5G5=88 / �. �. �C7=5F>20, �. �. �>20;520, �. !. #0@0<>=>2 // );51>?5G5=85 $>AA88. 3 
2012. 3 №1. 3%. 18319. 

164 %>:>;, !. �. !5B@048F8>==>5 AK@L5 2 ?@>872>4AB25 E;510 DC=:F8>=0;L=>3> =07=0G5=8O / !. �. %>:>;,                         
!. %. )@0<>20, ". #. �094C:>20 // );51>?5G5=85 $>AA88. 3 2011. 3 №1. 3%. 16318. 

165 �51545=:>, &. �. #5@A?5:B82K 8A?>;L7>20=8O ?;>4>2KE D8B>4>102>: 2 E;51>?5G5=88. -:AB@0:BK ?;>4>2KE 
D8B>4>102>: 2 0A?5:B5 @5H5=8O ?@>1;5< E;51>?5:0@=>9 >B@0A;8 / &. �. �51545=:>, �. �. �>@30G520,                           
�. ". �>652=8:>2 // );51>?5G5=85 $>AA88. 3 2014. 3 №6. 3 %. 30334. 

166 �@5<CG520, �. (. &5E=>;>38G5A:85 A2>9AB20 ?8I52>9 4>102:8 «-@0:>=4» 4;O ?@>872>4AB20 E;51>1C;>G=KE 
8745;89 / �. (. �@5<CG520, ". �. �0@G52A:0O, �. �. �C@30=>2 // );51>?5G5=85 $>AA88. 3 2014. 3 №4. 3 %. 24325. 

167 �7CG5=8O 2;8O=8O 4>78@>2:8 E<5;52>3> M:AB@0:B0 =0 ?>:070B5;8 :0G5AB20 B5AB0 87 A<5A8 @60=>9 8 
?H5=8G=>9 <C:8 / !.  . �5@:0=>A>20 [8 4@.] // );51>?5:. 3 2006. 3 №2. 3 %. 28330. 

168 �5;>:C@>20, �. �. "1>A=>20=85 4>78@>2:8 E<5;52>3> M:AB@0:B0 A5=A>@=K< <5B>4>< =0 ?@8<5@5 @60=>-
?H5=8G=>3> E;510 / �. �. �5;>:C@>20, !.  . �5@:0=>A>20, �. �. �0;0G // );51>?5G5=85 $>AA88. 3 2011. 3 №1. 3                 
%. 19321. 

169 %?>A>1 ?@>872>4AB20 E;510 8 E;51>1C;>G=KE 8745;89: ?0B. 2434428 $>AA89A:0O (545@0F8O,  #�7 � 21 D 

2/36 / �. %. �0;KA8=, ". %. �0;KA8=0, �. �. �C4:>2, #. �. �C4:>2; 70O28B5;L "1I5AB2> A >3@0=8G5==>9 
>B25BAB25==>ABLN «$CAA:89 E;51». 3 №2010135202/13; 70O2;. 24.08.2010; >?C1;. 27.11.2011 // "D8F80;L=K9 1N;. 
�7>1@5B5=8O. #>;57=K5 <>45;8 / (545@0;L=0O A;C610 ?> 8=B5;;5:BC0;L=>9 A>1AB25==>AB8. 3 2011. 3 №33. 
170 #CG:>20, �. �. -:AB@0:B 75;5=>3> G0O 3 8AB>G=8: 18>D;02>=>84>2 2 E;51>1C;>G=KE 8745;8OE 
DC=:F8>=0;L=>3> =07=0G5=8O / �. �. #CG:>20, �. �. �5;O2A:0O, �.  . �0<C:>20 // );51>?5G5=85 $>AA88. 3 2004. 

3 №2. 3 %. 26. 

171 �>30BK@520, &. �. �;8O=85 D;02>=>84>2 M:AB@0:B0 75;5=>3> G0O =0 :0G5AB2> B5AB0 / &. �. �>30BK@520,                        
�. �. #CG:>20, �.  . �0<C:>20 // #8I520O ?@><KH;5==>ABL. 3 2006. 3 №1. 3 %. 80381. 

172 �8@8520, &. �. #@8<5=5=85 <>;>G=>:8A;>9 70:20A:8, :C;LB828@C5<>9 =0 M:AB@0:B5 87 :>@=O A>;>4:8, 2 
?@>872>4AB25 E;510 / &. �. �8@8520, !. !. �0BL:> // �725AB8O 2C7>2. #8I520O B5E=>;>38O. 3 2008. 3 №233. 3                        
%. 45347. 

173 #@83>B>2;5=85 684:8E 4@>6659 =0 <CG=>9 >A0E0@5==>9 7020@:5 / $. �. #>;0=4>20 [8 4@.] // );51>?5G5=85 
$>AA88. 3 2001. 3 №6. 3 %. 26327. 

174 #8I52K5 8=3@5485=BK 2 ?@>872>4AB25 E;51>1C;>G=KE 8 <CG=KE :>=48B5@A:8E 8745;89: <>=>3@0D8O. 3  .: 
�5�8 ?;NA, 2013. 3 526 A. 
175 �5A5;>20, �. .. %?5F80;878@>20==K5 E;51>1C;>G=K5 8745;8O A 8A?>;L7>20=85< ?@8@>4=KE 8AB>G=8:>2 
18>;>38G5A:8 0:B82=KE 25I5AB2 / �. .. �5A5;>20,  . !. �>ABNG5=:> // );51>?5G5=85 $>AA88. 3 2017. 3 №6. 3               
%. 28331. 

176 �>ABNG5=:>,  . !. �;8O=85 15BC;8=A>45@60I53> M:AB@0:B0 15@5ABK =0 A>E@0=5=85 A2565AB8 48015B8G5A:>3> 
E;510 /  . !. �>ABNG5=:>, �. (. �@5<CG520, �. .. �5A5;>20 // )@0=5=85 8 ?5@5@01>B:0 A5;LE>7AK@LO. 3 2014. 3 
№10. 3 %. 42344. 

177 �;8O=85 M:A@0:B82=KE 25I5AB2 AB5288 =0 D878:>-E8<8G5A:85 8 >@30=>;5?B8G5A:85 ?>:070B5;8 :0G5AB20 
E;51>1C;>G=KE 8745;89 / (. �. )C78= [8 4@.] // );51>?@>4C:BK. 3 2015. 3 №4. 3 %. 62363. 

178 #0I5=:>, �. #. #5@A?5:B82K ?@8<5=5=8O F8:>@8O 2 ?@>872>4AB25 48015B8G5A:8E E;51>1C;>G=KE 8745;89 / 
�. #. #0I5=:>, .. !. $O18:8=0, /. #. �>;><=8:>20 // (C=40<5=B0;L=K5 8AA;54>20=8O. 3 2007. 3 № 9 3 %. 20325. 

179 ,077>, �. �. �A?>;L7>20=85 =5B@048F8>==>3> @0AB8B5;L=>3> AK@LO ?@8 ?@>872>4AB25 E;51>1C;>G=KE 
8745;89 DC=:F8>=0;L=>3> =07=0G5=8O / �. �. ,077>, �. �. ,077>, �. �. (@>;>20 // !>2K5 B5E=>;>388. 3 2010. 3 
№ 2. 3 %. 78383. 

180  0B0A>20, %. �. #>;CG5=85 ACE>3> M:AB@0:B0 87 :>@=59 452OA8;0 2KA>:>3> 8 87CG5=85 53> E8<8G5A:>3> 
A>AB020 / %. �.  0B0A>20, !. �.  8B8=0, �. �. $K6>20 // )8<8O @0AB8B5;L=>3> AK@LO. 3 1999. 3 №2. 3 %. 1193123. 

181 �A?>;L7>20=85 48:>@>A>2 2 ?@>872>4AB25 E;51>1C;>G=KE 8745;89 / �. �. &N?:8=0 // );51>?@>4C:BK. 3 2018. 

3 №2. 3 %. 58359. 

182 �C@8=>20, &. �. �;8O=85 :>@K 4C10 =0 4@>6652K5 :;5B:8, :C;LB828@C5<K5 2 684:>9 70:20A:5 [&5:AB] /                       
&. �. �C@8=>20, &. �. %0<C9;5=:>, �. �. !070@5=:> // �5AB=8:  >38;52A:>3> 3>AC40@AB25==>3> C=825@A8B5B0 
?@>4>2>;LAB28O. 3 2014. 3 №2 (17). 3 %. 20325. 

183 %0<C9;5=:>, &. �. �;8O=85 :>@K 4C10 =0 <>;>G=>:8A;K5 10:B5@88, :C;LB828@C5<K5 2 684:8E 
:8A;>B>>1@07CNI8E ?>;CD01@8:0B0E [&5:AB] / &. �. %0<C9;5=:>, &. �. �C@8=>20, �. �. !070@5=:> // �5AB=8: 
 >38;52A:>3> 3>AC40@AB25==>3> C=825@A8B5B0 ?@>4>2>;LAB28O. 3 2016. 3 №2 (21). 3 %. 57362. 

 

�>ABC?8;0 2 @540:F8R 29.05.2024 3. 
 

 



Пище6ая Fех=>?>7ия  

 

 

 

 

 

80 

"� ��&"$�): 

%4@G=?9A>B &4FPOA4 �@<FD<96A4, :0=4840B B5E=8G5A:8E =0C:, 4>F5=B, 70<5AB8B5;L 45:0=0 E8<8:>-
B5E=>;>38G5A:>3> D0:C;LB5B0, �5;>@CAA:89 3>AC40@AB25==K9 C=825@A8B5B ?8I52KE 8 E8<8G5A:8E B5E=>;>389, 

e-mail: TataSam@tut.by. 

 

ABOUT AUTHORS: 
Samuylenko Tatyana, Candidate of Technical Sciences, Associate Professor, Deputy Dean of the Faculty of Chemistry 

and Technology, Belarusian State University of Food and Chemical Technologies, e-mail: TataSam@tut.by. 

 

 

 

  

mailto:TataSam@tut.by
mailto:TataSam@tut.by


  �еEF=и> ��'&, 2024 № 1(36) 
 

 

 

 

81 

'�� 664.95-021.465 

!" �!���&'$� #"&$���&��0%��) %�"�%&� #$"�'�&"� ��                          
&"!�"�� ��0+�!!"�" $/�!"�" %/$03 � "*�!�� �) #"����&����  
�. %. �D4EB6E>4O, �.  . #BK<J>4O, �. �. �4>B64, �. %. $O5B64,  . %. �?9>E99A>B 
 '� «�0CG=>-?@0:B8G5A:89 F5=B@ ��� �5;0@CA8 ?> ?@>4>2>;PAB28R»,  5A?C1;8:0 �5;0@CAP 

�!!"&�*�3 
�6989A<9. !54>AB0B>G=K9 >1J5< ?>B@51;5=8O 2 $5A?C1;8:5 �5;0@CAL @K1K 8 ?@>4C:B>2 87 =55 
>1CA;02;8205B 0:BC0;L=>ABL @0AH8@5=8O 8E 0AA>@B8<5=B0 8 ?>2KH5=85 ?>B@518B5;L=>9 F5==>AB8. 
!0CG=0O 7040G0 8AA;54>20=8O 3 D>@<8@>20=85 =><5=:;0BC@K ?>B@518B5;LA:8E A2>9AB2 8 ?>:070B5;59 
?@>4C:B>2 2 2845 ?0HB5B>2 8 ?0AB 87 @K1=>3> AK@LO, >B25G0NI8E 0:BC0;L=K< ?@54?>GB5=8O< 
?>B@518B5;59. 
 4F9D<4?O < @9FB8O. %>F8>;>38G5A:89 <5B>4 4;O CAB0=>2;5=8O >A=>2=KE :@8B5@852 2K1>@0 
@K1=KE ?0AB>>1@07=KE ?@>4C:B>2 8 >?@545;5=8O :>MDD8F85=B>2 25A><>AB8 :@8B5@852 
?>B@518B5;LA:8E ?@54?>GB5=89 2 >B=>H5=88 @K1=KE ?@>4C:B>2, ?@54AB02;5==KE 2 B>@3>2>9 A5B8 3. 
 8=A:0. -:A?5@B=K9 <5B>4 A ?@8<5=5=85< <5B>40 10;;L=>9 >F5=:8 4;O >?@545;5=8O 7=0G5=89 
?>:070B5;59 :0G5AB20 ?@>4C:F88. 
$9;G?PF4FO. "?@545;5=0 =><5=:;0BC@0 ?>B@518B5;LA:8E A2>9AB2 ?@>4C:B>2 2 2845 ?0HB5B>2 8 ?0AB: 
2=5H=89 284, 2:CA, 70?0E, :>=A8AB5=F8O, F25B, C?0:>2:0, M:>=><8G=>ABL (F5=0), =0BC@0;L=>ABL, 
?>;57=>ABL. 'AB0=>2;5=K :@8B5@88, 8<5NI85 1>;55 2KA>:85 7=0G5=8O :>MDD8F85=B>2 25A><>AB8 8 
=081>;55 7=0G8<K5 4;O ?>B@518B5;59: =0BC@0;L=>ABL (23,7 %), ?>;57=>ABL (21,4 %), 2:CA ?@>4C:B0            
(19,5 %) 8 :>=A8AB5=F8O (15,4 %). % CG5B>< B@51>20=89, >B@065==KE 2 B5E=>;>38G5A:>9 8 =>@<0B82=>9 
4>:C<5=B0F88, AD>@<8@>20=> 45@52> ?>:070B5;59 :0G5AB20 8 157>?0A=>AB8 @K1=KE ?@>4C:B>2 87 
B>=:>87<5;LG5==>3> AK@LO.  
�O6B8O. !><5=:;0BC@0 A2>9AB2 8 ?>:070B5;59 @5:><5=4>20=K 4;O @07@01>B:8 B5E=8G5A:8E CA;>289, 
@5F5?BC@=>3> A>AB020 8 B5E=>;>389 =>2KE 284>2 @K1=KE ?@>4C:B>2 87 B>=:>87<5;LG5==>3> AK@LO, 0 
B0:65 C?@02;5=8O 8E :0G5AB2>< =0 MB0?0E 687=5==>3> F8:;0. 

��2+��/� %�"��: ?>B@518B5;PA:85 A2>9AB20; ?@>4C:BO 87 B>=:>87<5;PG5==>3> @O1=>3> 
AO@PS; @O1=O5 ?0HB5BO; @O1=O5 ?0ABO; :>QDD8F85=BO 25A><>AB8; ?>:070B5;8 :0G5AB20. 

��3 *�&�$"��!�3: �@0A>2A:0O, �. %. !><5=:;0BC@0 ?>B@518B5;LA:8E A2>9AB2 ?@>4C:B>2 87 
B>=:>87<5;LG5==>3> @K1=>3> AK@LO 8 >F5=:0 8E ?>:070B5;59. / �. %. �@0A>2A:0O, �.  . #>G8F:0O,                       
�. �. �0:>20, �. %. $O1>20,  . %. �;5:A55=:> // �5AB=8: �5;>@CAA:>3> 3>AC40@AB25==>3> C=825@A8B5B0 
?8I52KE 8 E8<8G5A:8E B5E=>;>389. 3 2024. ‒ №1(36) ‒ %. 81‒89. 

 

 

NOMENCLATURE OF CONSUMER PROPERTIES OF PRODUCTS FROM  

FINELY GROUD FISH RAW MATERIALS AND ASSESSMENT OF THEIR  

INDICATORS 

E. S. Krasouskaya, I. M. Pochitskaya, K. S. Ryabova, K. I. Zhakova, M. S. Alekseenko  

RUE «The scientific and practical centre for foodstuffs of the National Academy of Sciences of Belarus», 
Republic of Belarus 

ABSTRACT  
Introduction. The insufficient volume of fish and fish products consumption in the Republic of Belarus makes 

it necessary to expand these products range by increasing their consumer value. The scientific objective of the 

research was to formulate the nomenclature of consumer properties and indicators for pate and paste products 

made from fish raw materials, which meet the current preferences of consumers.  

Materials and methods. A sociological method for establishing the main criteria for choosing fish paste 

products and determining the weighting coefficients of criteria for consumer preferences regarding fish 

products presented in the retail network in Minsk was used. The expert method, by means of the scoring 
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technique, was employed to establish the weighting coefficients of consumer preferences for evaluating 

product quality indicators.   

Results. A nomenclature of consumer properties for pate and paste products made from finely ground fish raw 

materials has been defined: appearance, taste, aroma, texture, colour, packaging, cost-effectiveness (price), 

naturalness, wholesomeness. The study has determined that the criteria with the highest weighting coefficients, 

and thus most significant for consumers, were naturalness (23,7 %), wholesomeness (21,4 %), taste (19,5 %), 

texture (15,4 %). Considering the requirements outlined in the technological and regulatory documentation, a 

framework of quality and safety indicators for fish products made from finely ground fish raw materials has 

been developed.  

Conclusions. The study has identified a nomenclature of consumer properties and quality indicators that are 

recommended for developing the technological specifications, formulation, and processing technologies for 

novel fish products made from finely ground fish raw materials. This framework can also support quality 

management of these products throughout the product lifecycle. 

KEY WORDS: consumer properties; products from finely ground fish raw materials; fish pate; fish paste; 

weighting coefficient; quality indicators. 
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Table 1. Consumer properties and quality indicators of fish paste and pate  
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*25B =0BC@0;L=K9, ?@8OB=K9, A 2848<K<8 :CA>G:0<8 2=5A5==KE 8=3@5485=B>2 8;8 
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=0;8G85 2 A>AB025 28B0<8=>2, :;5BG0B:8, >?B8<0;L=>3> A>AB020 <0:@>- 8 
<8:@>M;5<5=B>2, ?>;8=5=0AKI5==KE 68@=KE :8A;>B, 0<8=>:8A;>B; =0;8G85 2 

A>AB025 ?>;57=KE @0AB8B5;L=KE 8=3@5485=B>2, D>@<8@CNI8E 
DC=:F8>=0;L=K5 A2>9AB20 ?@>4C:B0 (O3>4, 3@81>2, 2>4>@>A;59, B@02, A5<O= 

;L=0) 
 

�=0;87 40==KE 0=:5B8@>20=8O ?>:070;, GB> >A=>2=K<8 :@8B5@8O<8 ?>B@518B5;LA:8E 
?@54?>GB5=89 O2;ONBAO A;54CNI85: 2=5H=89 284, 2:CA, 70?0E, :>=A8AB5=F8O, F25B, C?0:>2:0, 
M:>=><8G=>ABL (F5=0), =0BC@0;L=>ABL, ?>;57=>ABL. 
!081>;55 ?@54?>G8B05<K5 A2>9AB20 @K1=>3> ?@>4C:B0 87 B>=:>87<5;LG5==>3> AK@LO, 0 B0:65 

G0AB>B0 C?><8=0=8O ?@8 D>@<8@>20=88 B@51>20=89 : ?@>4C:BC ?@54AB02;5=K 2 B01;8F5 2.  
�=0;87 @57C;LB0B>2 0=:5B8@>20=8O ?>:070;, GB> 2 2573 >B25B0E @5A?>=45=B>2 2 :0G5AB25 

:@8B5@852 ?@8 >F5=:5 ?@>4C:F88 2K1@0=K ?>:070B5;8 A>AB020 8 ?8I52>9 F5==>AB8.  
!5>1E>48<> >B<5B8BL, GB> 2 1421 >B25B5 @5A?>=45=B>2 >72CG5=K B@51>20=8O : 

:><?>=5=B0<, :>B>@K5 E>B5;8 1K 2845BL 2 A>AB025 ?0AB>>1@07=KE @K1=KE ?@>4C:B>2, 1049 
>B25B0E 3 : A2>9AB20<, :>B>@K<8 4>;65= >1;040BL B0:>9 ?@>4C:B. %;54C5B >B<5B8BL, GB> 
?@54?>GB5=8O >?@>H5==KE : ?>:070B5;N :>=A8AB5=F8O 1K;8 =5>4=>7=0G=K, 240 
@5A?>=45=B>2 2KA:070;8 A2>8 ?@54?>GB5=8O : ?@>4C:BC A =56=>9, >4=>@>4=>9, 
3><>35=878@>20==>9 AB@C:BC@>9, 157 :><>G:>2, :CA>G:>2 8 <5;:8E :>AB>G5: @K1K, 157 
2:;NG5=89 :><?>=5=B>2, >ICB8<KE =0 2:CA, 0 125 @5A?>=45=B>2 ?@54?>G8B0NB ?@>4C:B A 
?0HB5B>>1@07=>9, 3CAB>9 :>=A8AB5=F859, A :CA>G:0<8 2=5A5==KE 8=3@5485=B>2. �>;LH8=AB2> 
@5A?>=45=B>2 ?@54?>G8B0NB, GB>1K ?@>4C:B >1;040; =5 ACE>9, =5 2>4O=8AB>9, A>G=>9, 
?@8OB=>9 :>=A8AB5=F859.  
#> @57C;LB0B0< 0=0;870 ?>B@518B5;LA:8E ?@54?>GB5=89 : @K1=K< ?@>4C:B0< 87 

B>=:>87<5;LG5==>3> AK@LO =5>1E>48<> @07@01>B0BL >1@07FK, >1;040NI85 @07;8G=K<8 
E0@0:B5@8AB8:0<8: ?5@2K9 ?@>4C:B 4>;65= 8<5BL 1>;55 =56=CN 3><>35==CN ?0AB>>1@07=CN 
AB@C:BC@C 157 2:;NG5=89 :CA>G:>2 @07;8G=KE 8=3@5485=B>2; 2B>@>9 ?@>4C:B ?> AB@C:BC@5 
4>;65= ?@54AB02;OBL A>1>9 ?0HB5B 1>;55 3CAB>9 :>=A8AB5=F88 2 A@02=5=88 A ?0AB>>1@07=K< 
?@>4C:B><, => ?@8 MB>< =5 ACE>9, 4>AB0B>G=> A>G=K9, A 2:;NG5=8O<8 2=5A5==KE :><?>=5=B>2 
2 2845 <5;:8E 8;8 :@C?=KE :CA>G:>2 [11, 12].  
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Table 2. Consumer properties of fish paste and pate, indicating the frequency of indicator mentions when 

forming product requirements 
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=0;8G85 2 A>AB025 #!��, 133 
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1KAB@> ?5@520@820BLAO 8 ;53:> CA20820BLAO, 37 
=0;8G85 2 A>AB025 :;5BG0B:8, 39 

?>445@6820BL >?B8<0;L=K9 10;0=A <8:@>- 8 
<0:@>M;5<5=B>2 2 >@30=87<5 (2 B.G. 9>40), 205 
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� @57C;LB0B5 >1@01>B:8 40==KE A>F8>;>38G5A:>3> >?@>A0 A 8A?>;L7>20=85< <5B>40 
@0=68@>20=8O CAB0=>2;5=K @0=38 8 :>MDD8F85=BK 25A><>AB8 ?>:070B5;59 ?>B@518B5;LA:8E 
B@51>20=89 : :0G5AB2C ?0AB 8 ?0HB5B>2 @K1=KE. #>;CG5==K5 @57C;LB0BK A8AB5<0B878@>20=K 
?> ?@8=F8?C A@>4AB20 ?>:070B5;59 8 ?@54AB02;5=K 2 2845 B01;8FK 3. 

&45?. 3. $0=68@>20=85 ?>:070B5;59 ?>B@518B5;LA:8E ?@54?>GB5=89 

Table 3. Ranking of consumer preference indicators 

�@C??0 ?>:070B5;59 
#>:070B5;L 

?>B@518B5;LA:8E 
?@54?>GB5=89 

�>MDD8F85=B 25A><>AB8 
$0=3 ?>:070B5;O 

54. % 

>@30=>;5?B8G5A:85 
?>:070B5;8 

2=5H=89 284 0,068 6,8 5 

2:CA 0,195 19,5 3 

70?0E 0,046 4,6 7 

F25B 0,019 1,9 8 

:>=A8AB5=F8O  0,154 15,4 4 

C?0:>2:0 C4>1=0O C?0:>2:0 0,014 1,4 9 

M:>=><8G=>ABL ?@85<;5<0O F5=0 0,053 5,3 6 

?>:070B5;8 A>AB020 =0BC@0;L=>ABL 0,237 23,7 1 

?>;57=>ABL 0,214 21,4 2 

 

�@8B5@88, 8<5NI85 1>;55 2KA>:85 7=0G5=8O :>MDD8F85=B>2 25A><>AB8, 83@0NB =081>;55 
206=CN @>;L ?@8 ?>:C?:5 ?@>4C:B0. � 40==>< A;CG05 : =8< >B=>AOBAO: =0BC@0;L=>ABL                     
(23,7 %), ?>;57=>ABL (21,4 %), 2:CA ?@>4C:B0 (19,5 %) 8 :>=A8AB5=F8O (15,4 %). �;O 
?>B@518B5;O =081>;LH55 7=0G5=85 8<55B >BACBAB285 2 ?@>4C:B5 8A:CAAB25==KE :><?>=5=B>2, 
B0:8E :0: :@0A8B5;8, :>=A5@20=BK, 4>102;5==K5 D>AD0BK, 3;CB0<0B =0B@8O. !5?@85<;5<> 
=0;8G85 2 ?@>4C:B5 <5;:8E :>AB59 @K1K. #@8 MB>< ?@>4C:B 4>;65= ?>445@6820BL 
>?B8<0;L=K9 10;0=A <8:@>- 8 <0:@>M;5<5=B>2 2 >@30=87<5 (2 B. G. 9>40), 1KBL ?>;57=K<. 
�>=A8AB5=F8O ?@8OB=0O ?@8 >?@>1>20=88. 
"A=>2=K5 B@51>20=8O : ?>:070B5;O< :0G5AB20 8 157>?0A=>AB8 ?0AB>>1@07=KE @K1=KE 

?@>4C:B>2 CAB0=>2;5=K 2 [13‒15], =>@<0B82=>9 8 B5E=>;>38G5A:>9 4>:C<5=B0F88 
(@5F5?BC@0E, A>3;0A>20==KE A  8=8AB5@AB2>< 74@02>>E@0=5=8O $5A?C1;8:8 �5;0@CAL 8 
CB25@645==KE 2 CAB0=>2;5==>< ?>@O4:5) =0 40==K9 284 ?@>4C:B0. #>:070B5;8 
845=B8D8:0F88, B@51>20=8O : <0@:8@>2:5 4;O ?@>4C:B>2 @K1=KE CAB0=>2;5=K 2 &$ &% 

022/2011.  

'AB0=>2;5==K9 ?5@5G5=L ?>:070B5;59 :0G5AB20, 157>?0A=>AB8 8 845=B8D8:0F8>==KE 
?>:070B5;59 @K1=KE ?@>4C:B>2 87 B>=:>87<5;LG5==>3> AK@LO A8AB5<0B878@>20= 8 >B@065= 2 
45@525 ?>:070B5;59 :0G5AB20 8 157>?0A=>AB8 (B01;8F0 4).  
�0G5AB2> @07@010BK205<>3> ?@>4C:B0 3 ?>:070B5;L =C;52>3> (2KAH53>) C@>2=O <>65B 8<5BL 

7=0G5=85 >B 0 4> 1. � ?>:070B5;O< ?5@2>3> C@>2=O >B=>AOBAO: 845=B8D8:0F8>==K5 ?>:070B5;8, 
?>:070B5;8 ?>B@518B5;LA:8E ?@54?>GB5=89 8 ?>:070B5;8 157>?0A=>AB8. � A2>N >G5@54L >=8 
D>@<8@CNBAO 87 :><?;5:A=KE ?>:070B5;59 2B>@>3> C@>2=O, A>AB02;ONI8E 85@0@E8G5A:CN 
AB@C:BC@C 548=8G=KE ?>:070B5;59 B@5BL53> C@>2=O [16]. 
#@8 @0AG5B5 :><?;5:A=>3> ?>:070B5;O :0G5AB20 ?0AB 8 ?0HB5B>2 @K1=KE CG8BK20;>AL, GB> 

?>:070B5;8 :0G5AB20 8 157>?0A=>AB8 <>3CB 1KBL =5C4>2;5B2>@8B5;L=K<8, B.5. ?@>4C:B =5;L7O 
8A?>;L7>20BL ?> =07=0G5=8N 8, A;54>20B5;L=>, :0G5AB2> ?@>4C:F88, ?@8 2A5E ?@>G8E 
CA;>28OE, @02=> =C;N. &0:8< >1@07><, ;N1>9 ?>:070B5;L 157>?0A=>AB8 8 ;N1>9 
845=B8D8:0F8>==K9 ?>:070B5;L ?@54AB02;ONB A>1>9 ?5@5<5==CN, :>B>@0O @02=0 0 ?@8 
=5A>>B25BAB288 CAB0=>2;5==K< B@51>20=8O< &!#� 8;8 @02=0 1 ?@8 A>>B25BAB288 
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CAB0=>2;5==K< B@51>20=8O<. 
 

&45?. 4. !><5=:;0BC@0 ?>:070B5;59, D>@<8@CNI8E :0G5AB2> 8 157>?0A=>ABL ?0AB 8 ?0HB5B>2 
@K1=KE 

Table 4. Nomenclature of quality and safety indicators for fish paste and pates 

'@>25=L 0 '@>25=L 1 '@>25=L 2 '@>25=L 3 

�0G5AB2>, 
1,0 

�45=B8D8:0F8>=
=K5 ?>:070B5;8, 

25B> 

B@51>20=8O [&$ &% 
022/2011], 0,24 

=08<5=>20=85 ?@>4C:B0, 0,02 
=08<5=>20=85 8 <5AB>=0E>645=85 ?@>872>48B5;O, 

0,04 

A>AB02 ?@>4C:B0, 0,02 
:>;8G5AB2> ?@>4C:B0, 0,02 

HB@8E>2>9 845=B8D8:0F8>==K9 :>4 8 548=K9 
7=0: >1@0I5=8O ?@>4C:F88 =0 @K=:5 3>AC40@AB2-

G;5=>2 &0<>65==>3> A>N70, 0,04 
@5:><5=40F88 ?> 8A?>;L7>20=8N, 0,02 
?>:070B5;8 ?8I52>9 F5==>AB8, 0,02 

A@>: 3>4=>AB8 ?@>4C:B0 8 CA;>28O E@0=5=8O 
(CA;>28O E@0=5=8O ?>A;5 2A:@KB8O), 0,04 

40B0 873>B>2;5=8O, 0,02 

B5E=8G5A:0O 
4>:C<5=B0F8O, [&', 

$*], 0,28 

>@30=>;5?B8G5A:85 ?>:070B5;8 (2=5H=89 284, 
F25B, 2:CA, :>=A8AB5=F8O, 0@><0B), 0,1 

<0AA>20O 4>;O 2;038, 0,02 
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LOW-CALORIE DESSERTS IN SCHOOL MEALS AS A FACTOR CONTRIBUTING 

TOSUSTAINABLE AND HEALTHY NUTRITION: CONTENT ANALYSIS OF SOURCES 

OF SCIENTIFICINFORMATION 

S. L. Masanskiy, N. O. Pusovskaya 

Belarusian State University of Food and Chemical Technologies, Republic of Belarus 

ABSTRACT 
Introduction. Increasing the palatability of school meals that comply with the principles of sustainable healthy 
nutrition is an urgent problem. The scientific objective of the study was to substantiate the prospects and 
feasibility of creating an assortment of low-calorie desserts for school meals using local grain, fruits, berries, 
and vegetable raw materials, in accordance with the principles of sustainable healthy nutrition. 
Materials and methods. Selection, analysis, systematization and logical generalization of thematic 
information presented in online resources Elsevier, ResearchGate, PubMed, Russian Science Citation Index, 
as well as patent information search through publications and databases from the RSTL fund, databases of 
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international and national patent offices, as well as commercial databases Questel-Orbit, Global Patents, Drug 
Patent Watch have been performed. An array of thematic information in the form of books, articles in scientific 
publications, abstracts, conference materials, abstracts of dissertations, dissertations, patents, collections of 
reports has been studied over the past 20 years and analyzed using the method of content analysis. 
Results. As a result of reviewing 60 publications related to the research problem under consideration, 
statements were identified in 99 % of cases that the creation of low-calorie desserts based on local grains, 
fruits, vegetables, and berries is promising and relevant, and complies with the principles of sustainable healthy 
nutrition, including for school meals. 
Conclusions. The content analysis of information sources made it possible to identify priority areas in 
improving technologies for preparing low-calorie desserts. One of the effective technological methods is 
modification of the recipe composition by using local whole grain, fruits and berries, vegetable food raw 
materials, aimed at harmonizing the consumer properties of the product. 

KEY WORDS: low-calorie desserts; school meals; whole grain flour; fruit and vegetable raw materials; 

berry raw materials; fruit puree; vegetable puree; concept of sustainable healthy eating; content analysis 

method. 
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8 2>AB@51>20==K< 

!0?@02;5==>ABL 1 �:BC0;L=>ABL, F5;5A>>1@07=>ABL 8 >1>A=>20=85 
?@83>B>2;5=8O =87:>:0;>@89=KE 45A5@B>2 4;O H:>;L=>3> 

?8B0=8O 
2 �>7<>6=>ABL 8A?>;L7>20=8O F5;L=>75@=>2>9 <C:8 2 

@5F5?BC@=>9 A<5A8 A ?N@5 =0 >A=>25 O3>4, ?;>4>2, >2>I59 
3 �>=F5?F8O, ?@8=F8?K CAB>9G82>3> 74>@>2>3> ?8B0=8O 
4 �=3@5485=BK 4;O ?>;CG5=8O 0AA>@B8<5=B=>9 ;8=59:8 

=87:>:0;>@89=KE 45A5@B>2 @07;8G=>3> 2840 
�>48@>20=85 (8=48:0B>@K) 

 

!87:>:0;>@89=K5 45A5@BK 8;8 A;04:85 1;N40 =0 >A=>25 
F5;L=>75@=>2>9 <C:8 (OG<5==>9, ?H5=8G=>9, @60=>9) 8 
D@C:B>2KE 8;8 >2>I=KE ?N@5 (O1;>G=>5, 3@CH52>5, 

BK:25==>5, <>@:>2=>5), :>=F5?F8O CAB>9G82>3> 74>@>2>3> 
?8B0=8O, 45A5@BK A =87:8< A>45@60=85 A0E0@0, 45A5@BK 4;O 

H:>;L=>3> ?8B0=8O, D@C:B>2K5 45A5@BK 

 

�;O 0=0;870 87 8AA;54>20==>3> <0AA820 8=D>@<0F88 >B>1@0=> 60 ?C1;8:0F89, 
A>>B25BAB2CNI8E 8AA;54C5<>9 ?@>1;5<5. � B01;8F5 2 ?@82545= D@03<5=B 8E A8AB5<0B870F88 
4;O :>=B5=B-0=0;870. 
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Table 2. Coding matrix 

�2B>@,  
=0720=85  
?C1;8:0F88 

�4.  
87<5@5=8O �=48:0B>@ 

 

!0?@02;5==>ABL 
 

1 2 3 4 

1 %>;>2L520 �.!., 
"A>15==>AB8 
?@>872>4AB20 

D@C:B>2KE 45A5@B>2 
4;O 45BA:>3> ?8B0=8O 

[1] 

 

 

!0CG=0O 
AB0BLO 

%@548 
?@>4C:B>2 
45BA:>3> 

?8B0=8O >A>1>5 
<5AB> 70=8<05B 
?8B0=85 =0 
D@C:B>2>-
O3>4=>9 8 
>2>I=>9 
>A=>25, 
?>A:>;L:C 
O2;O5BAO 
8AB>G=8:>< 
;53:>CA2>O5<KE 
C3;52>4>2, 
<8=5@0;L=KE 
25I5AB2 8 
28B0<8=>2, 
:>B>@K5 

=5>1E>48<K 
@515=:C =0 

@0==8E AB048OE 
@0728B8O 

 

 

"A>15==>ABLN A>AB020 8 :0G5AB20 
?8I52>9 ?@>4C:F88 4;O 45BA:>3> ?8B0=8O 

O2;O5BAO =5>1E>48<>ABL >B25G0BL 
B@51>20=8O<, A>>B25BAB2CNI8< 

D878>;>38G5A:8< ?>B@51=>ABO< 45BA:>3> 
>@30=87<0 8 =5 ?@8G8=OBL 2@54 74>@>2LN 
@515=:0 A>>B25BAB2CNI53> 2>7@0AB0. 
!0 A53>4=OH=89 45=L @K=>: 45BA:>3> 
?8B0=8O @0AH8@O5BAO 1;03>40@O 

>A>7=0=8N ?>B@518B5;59 > =5>1E>48<>AB8 
8A?>;L7>20=8O 4;O 45BA:>3> ?8B0=8O 
A?5F80;878@>20==>9 ?@>4C:F88, 

?@54=07=0G5==>9 4;O 45B59 >?@545;5==KE 
2>7@0AB=KE :0B53>@89. 

� =0AB>OI55 2@5<O 4;O 45B59 
?@>872>4OBAO @07;8G=K5 ACE85 8 684:85 
A<5A8, :8A;><>;>G=K5 ?@>4C:BK, 0 B0:65 
A>:8, ?N@5, >2>I=K5 8 >2>I5?;>4>2K5 
:>=A5@2K. �A5 >=8 O2;ONBAO E>@>H59 
>A=>2>9 4;O ?@>872>4AB20 >1>30I5==>9 8 

DC=:F8>=0;L=>9 ?@>4C:F88 

 

2 �20=F>20 �.�., 

$07@01>B:0 =>2KE 
DC=:F8>=0;L=KE 

?@>4C:B>2 4;O ?8B0=8O 
H:>;L=8:>2 

[2] 

!0CG=0O 
AB0BLO 

'3;52>4K 2 
?8B0=88 45B59 
8 ?>4@>AB:>2 
O2;ONBAO 
>A=>2=K< 
8AB>G=8:>< 
M=5@388. %@548 
=081>;55 
206=KE 4;O 
?8B0=8O 3 
3;N:>70, 
D@C:B>70, 
A0E0@>70, 
<0;LB>70, 
:@0E<0;, 
:;5BG0B:0 

 

 

 

 

 

 

#8B0=85 H:>;L=8:0 =5;L7O AG8B0BL 
?>;=>F5==K<, 5A;8 2 53> @0F8>= =5 2E>4OB 
@0AB8B5;L=K5 ?@>4C:BK. $0ABCI5<C 
>@30=87<C H:>;L=8:0 =5>1E>48<> 

C?>B@51;OBL ?@>4C:BK =0 >A=>25 F5;L=KE 
7;0:>2, : =8< >B=>AOBAO E;51, :@C?K, 0 
B0:65 @07;8G=K5 >2>I8 8 D@C:BK. 

*5;L @01>BK 3 @07@01>B:0 
DC=:F8>=0;L=>3> 45A5@B0 4;O 45B59 
H:>;L=>3> 2>7@0AB0. (C=:F8>=0;L=CN 
@>;L 2 45A5@B5 2K?>;=O5B ?5:B8=, :>B>@K9 
A?>A>15= 2K2>48BL 87 >@30=87<0 2@54=K5 
25I5AB20 (@048>0:B82=K5 M;5<5=BK, 

BO65;K5 <5B0;;K, ?5AB8F84K, B>:A8=K 8 
@07;8G=K5 H;0:8). #5:B8= AB018;878@C5B 

>1<5= 25I5AB2 2 >@30=87<5 
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3 #8I0;L=8:>20  . %., 
$07@01>B:0 45A5@B0 
?>2KH5==>9 
18>;>38G5A:>9 
F5==>AB8 4;O 

H:>;L=>3> ?8B0=8O 
[3] 

 

!0CG=0O 
AB0BLO 

�5A5@BK 4;O 
45B59 >G5=L 
206=K 2 
?8B0=88: A 

>4=>9 AB>@>=K, 

>=8 O2;ONBAO 
8AB>G=8:0<8 
C3;52>4>2 
(3;N:>7K, 
D@C:B>7K, 
<0;LB>7K), 0 A 
4@C3>9 3 
>1;040NB 
?@5:@0A=K<8 
2:CA>2K<8 
:0G5AB20<8 8 A 
C4>2>;LAB285< 
C?>B@51;ONBAO 
45BL<8 (D@C:BK 
8 O3>4K) 

"A=>2=K5 8=48:0B>@K 74>@>2LO 
H:>;L=8:0 3 @>AB 8 =5@2=>-?A8E8G5A:>5 
@0728B85. �7 >3@><=>3> G8A;0 D0:B>@>2, 
:>B>@K5 <>3CB 2;8OBL =0 MB8 ?@>F5AAK, 
?8B0=85 70=8<05B >4=> 87 254CI8E <5AB. 
� ?8B0=88 H:>;L=8:>2 3;02=>5 7=0G5=89 
8<5NB C3;52>4K, :>B>@K5 O2;ONBAO 
>A=>2=K< 8AB>G=8:>< M=5@388 4;O 

<KH5G=>9 45OB5;L=>AB8. %;04:85 1;N40 
8 =0?8B:8 >1K:=>25==> 7025@H0NB >154, 
C68= 8;8 702B@0:. "=8 =5 B>;L:> 2:CA=K, 
=> 8 25AL<0 ?8B0B5;L=K. %;04:85 1;N40 8 
=0?8B:8 O2;ONBAO 206=K< 8AB>G=8:>< 
;53:>CA2>O5<>3> A0E0@0. "4=0:> A;54C5B 
?><=8BL, GB> A>1AB25==> 70 AG5B A0E0@0 
4>;6=0 ?>:@K20BLAO ?@8<5@=> 1/3 2A59 

?>B@51=>AB8 2 C3;52>40E, 0 >AB0;L=0O 
G0ABL 3 70 AG5B :@C?, :0@B>D5;O, <C:8, 
D@C:B>2, O3>4. "G5=L 206=> >1@0I0BL 

2=8<0=85 =0 B>, GB>1K 2 A>AB02 45A5@B=KE 
1;N4 2E>48;> 1>;LH5 A2568E D@C:B>2, 
O3>4, ?;>4>2, :>B>@K5 O2;ONBAO 

=>A8B5;O<8 28B0<8=>2, <8=5@0;L=KE 
A>;59 8 4@C38E >@30=8G5A:8E 25I5AB2 

4 %8<>=5=:> �. %., 
�5A5@BK: 

:>=F5?BC0;L=K5 
0A?5:BK 

8A?>;L7>20=8O 8 
@07@01>B:8 [4] 

!0CG=0O 
AB0BLO 

%?5F80;L=>9 
D>@<>9 

>@30=870F88 
>1I5AB25==>3> 
?8B0=8O 
O2;O5BAO 

?8B0=85 45B59 2 
>1@07>20B5;L=KE 
4>H:>;L=KE 8 
H:>;L=KE 

CG@5645=8OE, 2 
A?>@B82=>-

>74>@>28B5;L=KE 
CG@5645=8OE, 
4;O :>B>@KE 
@53;0<5=B8@CN
BAO ACB>G=K5 
=01>@K 

?@>4C:B>2 8 
A>740NBAO 

B8?>2K5 <5=N 

 

 

 

 

 

 

 5AB> 45A5@B0 2 ACB>G=>< ?>B@51;5=88 
?8I8 >?@545;O5BAO 53> DC=:F859. � A2>N 
>G5@54L DC=:F8O 45A5@B0 >?@545;O5B 
E0@0:B5@8AB8G5A:85 A2>9AB20 45A5@B=KE 
?@>4C:B>2, D>@<8@CNI8E «B5;>» 45A5@B0. 
�>AB0B>G=> G0AB> 2 @07@010BK205<K5 8 
@50;L=> ACI5AB2CNI85 <5=N 2:;NG0NB 
@07=>>1@07=K5 ?8I52K5 ?@>4C:BK, 2 B>< 

G8A;5 45A5@BK. 

#>=OB85 «45A5@B» >B=>A8BAO : ?8I52K< 
?@>4C:B0<, :>B>@K5 ?> 

>@30=>;5?B8G5A:8< 8 D878:>-E8<8G5A:8< 
A2>9AB20< 70=8<0NB >?@545;5==>5 <5AB> 
2 ACB>G=>< ?>B@51;5=88 ?8I8. #8I52>9 
?@>4C:B, 2E>4OI89 2 @0F8>= ?8B0=8O 2 
A>AB025 B@048F8>==KE ?@85<>2 ?8I8 8;8 
8=48284C0;L=> 8A?>;L7C5<K9 2 2845 

?5@5:CA0, =5A5B :>=:@5B=CN 
DC=:F8>=0;L=CN =03@C7:C, :>B>@0O 
>?@545;O5BAO 53> 284>< (D>@<>9) 8 
>?@545;5==K<8 A2>9AB20<8 (D878:>-
E8<8G5A:8<8, >@30=>;5?B8G5A:8<8) 
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5 %>;>2L520 .. �., 
 548:>-A>F80;L=K5 

?@>1;5<K 
>?B8<870F88 ?8B0=8O 
45B59 8 ?>4@>AB:>2 2 
A>2@5<5==KE CA;>28OE 

[5] 

 

 

!0CG=0O 
AB0BLO 

"?B8<870F8O 
H:>;L=>3> 
?8B0=8O 2 
A>2@5<5==KE 
CA;>28OE 

>ACI5AB2;O5BAO 
?@8 ?><>I8 
=>2KE 

@07@01>B0==KE 
@5F5?BC@ 1;N4, 
8<5NI8E 

>?B8<0;L=K9 8 
A10;0=A8@>20= 

=K9 
0<8=>:8A;>B=K9 

A>AB02 
 

 

 

 

 

$07@01>B0=K B5E=>;>388 ?>;CG5=8O 
?;>4>>2>I=KE 465<>2, ?N@5, A>:>2 87 
?;>4>2 8 >2>I59 (O1;>:, <>@:>28, 
AB>;>2>9 A25:;K 8 4@.), >1>30I5==KE 
M:AB@0:B>< ?5:B8=0 87 2B>@8G=>3> AK@LO 

A0E0@=>9 ?@><KH;5==>AB8, A 
DC=:F8>=0;L=K<8, 18>M:>;>38G5A:8<8 8 

5AB5AB25==>->74>@>28B5;L=K<8 
A2>9AB20<8. 

%@548 @5F5?BC@ 8 B5E=>;>389 
?@>872>4AB20 45A5@B>2 B0:65 2AB@5G0NBAO 
?@>4C:BK DC=:F8>=0;L=>3> =07=0G5=8O, 
=0?@8<5@, A 8A?>;L7>20=85< ?;>4>2 
>1;5?8E8 <5AB=>3> ?@>8AE>645=8O. 
#5@A?5:B82=K< =0?@02;5=85< 

@0AH8@5=8O 0AA>@B8<5=B0 ?@>4C:B>2 
?8B0=8O DC=:F8>=0;L=>3> =07=0G5=8O 2 
=0AB>OI55 2@5<O O2;O5BAO 8A?>;L7>20=85 
?@>@>AH8E A5<O= 75@=>2KE :C;LBC@ 

6 )>4K@520 �.$., 

$07@01>B:0 <CAA>2 A 
8A?>;L7>20=85< 
?;>4>2>-O3>4=>3> 

AK@LO [6] 

!0CG=0O 
AB0BLO 

!87:>:0;>@89=K5 
45A5@BK 
A53>4=O 

?>;L7CNBAO 2Aё 
1>;LH59 

?>?C;O@=>ABLN 
C ?>B@518B5;59 

 

�AA;54>20=0 2>7<>6=>ABL @0AH8@5=8O 
0AA>@B8<5=B0 <CAA>2 =0 >A=>25 ?;>4>2>-

O3>4=>3> AK@LO.  CAA O2;O5BAO 
=87:>:0;>@89=K< 45A5@B><, 8<5NI8< 2 
A2>5< A>AB025 ?;>4K, O3>4K 8 D@C:BK. � 
MB>9 A2O78 @07@01>B:0 8 >F5=:0 :0G5AB20 
?;>4>2>-O3>4=>3> <CAA0 O2;O5BAO 
0:BC0;L=>9 7040G59. $0AB8B5;L=K5 
4>102:8 H8@>:> ?@8<5=ONBAO 2 
B5E=>;>388 2718BKE 45A5@B>2. "=8 

2K?>;=ONB A0<K5 @07;8G=K5 DC=:F88: 
?5=>>1@07CNICN, AB018;878@CNICN, 

2:CA>0@><0B8G5A:CN, ?>4:@0H820NICN 8 
B.4. !081>;55 H8@>:> 2 MB>< :0G5AB25 
8A?>;L7CNB ?;>4>2>-O3>4=>5 8 >2>I=>5 

AK@L5 

&45?. 3. +0AB>B0 CB25@645=89 =0?@02;5==>AB8 <5B>4>< :>=B5=B-0=0;870 

Table 3. Frequency of direction statements using content analysis method 

�AB>G=8: 'B25@645=85 �AB>G=8: 'B25@645=85 �AB>G=8: 'B25@645=85 
[1] �0 [21] �0 [41] �0 
[2] �0 [22] �0 [42] �0 
[3] �0 [23] �0 [43] �0 
[4] �0 [24] �0 [44] �0 
[5] �0 [25] �0 [45] �0 
[6] �0 [26] �0 [46] �0 
[7] �0 [27] �0 [47] �0 
[8] �0 [28] �0 [48] �0 
[9] �0 [29] �0 [49] �0 

[10] �0 [30] �0 [50] �0 
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[11] �0 [31] �0 [51] �0 
[12] �0 [32] �0 [52] �0 
[13] �0 [33] �0 [53] �0 
[14] �0 [34] �0 [54] �0 
[15] �0 [35] �0 [55] �0 
[16] �0 [36] �0 [56] �0 
[17] �0 [37] �0 [57] �0 
[18] �0 [38] �0 [58] �0 
[19] �0 [39] �0 [59] �0 
[20] �0 [40] �0 [60] �0 

 

&0:8< >1@07><, 2KO2;5=> 2 100 % A;CG052 25@=K< CB25@645=85 > B><, GB> A>740=85 
=87:>:0;>@89=KE 45A5@B>2 =0 >A=>25 <5AB=>3> 75@=>2>3>, ?;>4>2>->2>I=>3> 8 O3>4=>3> 
AK@LO ‒ ?5@A?5:B82=> 8 0:BC0;L=> 8 A>>B25BAB2C5B ?@8=F8?0< CAB>9G82>3> 74>@>2>3> 
?8B0=8O, 2 B. G. H:>;L=>3> ?8B0=8O. %2545=89 > B><, GB> A>740=85 8 @07@01>B:0 40==KE 
=87:>:0;>@89=KE 45A5@B>2 =5 ?5@A?5:B82=> 8 =5 0:BC0;L=> =5 CAB0=>2;5=>. 
#@0:B8G5A:89 0A?5:B @5H5=8O :><?;5:A=>9 ?@>1;5<K ?> A>740=8N 74>@>2KE ?@>4C:B>2 

?8B0=8O, 2 G0AB=>AB8 =87:>:0;>@89=KE, O2;O5BAO >15A?5G5=85 :0G5AB25==K<8 ?8I52K<8 
?@>4C:B0<8 8 C25;8G5=85 8E 4>;8 2 AB@C:BC@5 ?8B0=8O =0A5;5=8O. ,:>;L=>5 ?8B0=85 O2;O5BAO 
=5>BJ5<;5<>9 A>AB02;ONI59 ?8B0=8O A>2@5<5==>3> H:>;L=8:0 8 4>;6=> 1KBL M:>=><8G5A:8 
4>ABC?=K<, CG8BK20BL 0:BC0;L=K5 ?>B@51=>AB8 8 ?@54?>GB5=8O 45B59, >@85=B8@>20BLAO =0 
<5AB=K5 B@048F88. !5>1E>48<> ?@>872>48BL A?5F80;L=CN ?@>4C:F8N A =87:>9 
:0;>@89=>ABLN, >1;040NICN A2>9AB20<8 @53C;OF88 >1<5==KE ?@>F5AA>2, A ?>2KH5==K< 
A>45@60=85< 28B0<8=>2 [5]. 

"A>15==> ?5@A?5:B82=> 8A?>;L7>20=85 <5AB=KE @0AB8B5;L=KE @5AC@A>2, >:07K20NI8E 
=081>;LH89 >74>@>28B5;L=K9 MDD5:B ;N4O<, ?@>6820NI8< =0 A>>B25BAB2CNI59 
B5@@8B>@88. #;>4>2>-O3>4=>5 AK@L5 ?@54AB02;O5B A>1>9 ?>;=>F5==K9 8AB>G=8: @07;8G=KE 
18>;>38G5A:8 0:B82=KE 25I5AB2, B0:8E :0: 28B0<8=K, ?>;8D5=>;L=K5 25I5AB20, 
>@30=8G5A:85 :8A;>BK, A0E0@0, <0:@>- 8 <8:@>M;5<5=BK, ?8I52K5 2>;>:=0 8 @O4 4@C38E, 
B@51CNI8EAO 4;O 5654=52=>3> A8=B570 8 ?>AB@>5=8O :;5B>:, 0 B0:65 >ACI5AB2;5=8O 
=>@<0;L=KE <5B01>;8G5A:8E ?@>F5AA>2 8 4@C38E DC=:F89 2 >@30=87<5 G5;>25:0. )8<8G5A:89 
A>AB02 ?;>4>2>-O3>4=>3> AK@LO >?@545;O5B 2>7<>6=>ABL D>@<8@>20=8O 8 87<5=5=8O 53> 
2:CA0, 0@><0B0 8 >A>15==> F25B0 2 @57C;LB0B5 B5E=>;>38G5A:8E >?5@0F89 ?@8 873>B>2;5=88 
?@>4C:B>2 ?8B0=8O. �;03>40@O =0;8G8N H8@>:>3> A?5:B@0 18>;>38G5A:8 0:B82=KE 25I5AB2 
(28B0<8=K, <0:@>-, <8:@>M;5<5=BK, 18>D;02>=>84K, ?8I52K5 2>;>:=0, >@30=8G5A:85 
:8A;>BK 8 4@.) O3>4K 28H=8, A<>@>48=K, :;N:2K 8 <=>385 4@C385 >1;040NB A?>A>1=>ABLN 
C:@5?;OBL 8<<C=8B5B 8 ?>2KH0BL 0=B8>:A840=B=CN 70I8BC >@30=87<0 G5;>25:0. 
#;>4K 8 O3>4K A 2KA>:8<8 B5E=>;>38G5A:8<8 8 18>E8<8G5A:8<8 ?>:070B5;O<8 A;C60B 

=081>;55 F5==K< AK@L5< 4;O ?@>872>4AB20 =0BC@0;L=KE ?@>4C:B>2 ?8B0=8O 
DC=:F8>=0;L=>3>, 485B8G5A:>3> 8 ;5G51=>-?@>D8;0:B8G5A:>3> =07=0G5=8O. #>B5=F80; 
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ABSTRACT 

The author examines the evacuation efforts from Mogilev Oblast during the early period of the Great Patriot-

ic War, focusing on the evacuation to the east and the selfless labour of Mogilev residents in the Soviet home 

front. A wide range of documents, memoirs, and publicist literature has been extensively employed for this 

purpose. 
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A:>3> >1:><0 ?0@B88 ?> 0280?@><KH;5==>AB8 �. !.  0:0@>2. 
' ?>MB0 �. #KA8=0 5ABL AB8E>B2>@5=85 « 03і;ёўA:і H>ў:»: �0  0A:2>N, C BK;C 3;K1>:і<, 

/ �0 ?0ўA25B0 04 �=O?@0-@0:і / %FO3 320@4759A:і <03і;ёўA:і< H>ў:0< / �KHі20;і @CA:іO 60=:і. 
-B> >  >38;52A:>9 D01@8:5 8A:CAAB25==>3> 2>;>:=0, M20:C8@>20==>9 2=0G0;5 2 &0<1>2, 
70B5< 3. �0;LF5@ %0@0B>2A:>9 >1;0AB8, 0 ?>765 2 ?>A5;>: �@0<8;L %25@4;>2A:>9 >10AB8. � 
M20:C0F88 2<5AB5 A @>48B5;O<8 B@C48;8AL ?>4@>AB:8, <>;>4ё6L. � 15A545 A> <=>9 >B<5G0; 
>48= 87 @C:>2>48B5;59 ?>A;52>5==>3>  >38;520 .. .. %5@28@>3: «�<5AB5 A @>4=K<8 ?@85-
E0; 2 =51>;LH>9 3>@>4>: %8< +5;O18=A:>9 >1;0AB8. &@C48;AO =0 0280702>45. %=0G0;0 2>7-
2>48; <5E0=>A1>@>G=K9 F5E, 0 ?>B>< AB0; D@575@>2I8:><.  =>385 ?@>A8;8AL =0 D@>=B, 2 
B>< G8A;5 8 O, =0< >B:07K20;8, 3>2>@8;8: 745AL =C6=K A?5F80;8ABK 8 20H0 7040G0 – 4020BL 
D@>=BC ?5@2>:;0AA=>5 >@C685» [8, A. 44‒45].  

"A>1> A;54C5B >B<5B8BL A0<>>B25@65==K9, B8B0=8G5A:89 B@C4 @01>B=8:>2 A5;LA:>3> E>-
7O9AB20, :>B>@K5 =0 A2>8E ?;5G0E 8A?KB0;8 2AN BO65ABL M20:C0F88 8 687=545OB5;L=>AB8 2 
BK;C. $01>B0 2 A5;LA:>< E>7O9AB25 1K;0 A>?@O65=0 A >BACBAB285< B5?;>9 >4564K, >1C28, 0 
4;O <=>38E 8 =02K:>2 A5;LA:>E>7O9AB25==>3> B@C40. $01>B0;8 745AL 2 >A=>2=>< 65=I8=K, 
?>4@>AB:8, AB0@8:8. %5;LA:>5 E>7O9AB2> BK;>2KE @09>=>2 ?>?>;=8;>AL ?> =5?>;=K< 40=-
=K< ?>GB8 =0 5 BKAOG 548=8F B5E=8:8 87 �8B51A:>9,  >38;52A:>9, �><5;LA:>9, #>;5AA:>9 
>1;0AB59. %2845B5;LAB2CNB AB@>:8 4>:C<5=B0: «4 023CAB0 1941 3>40 !0@:><0B 75<;545;8O 
%%%$ B5;53@0D8@>20; 2 75<5;L=K9 >B45; "@;>2A:>9 >1;0AB8: #>ABC?0NI89 2 20HC >1;0ABL 
A:>B  >38;52A:>9 >1;0AB8 =0?@028BL 2 �C91KH52A:CN >1;0ABL G5@57 &C;C, $O70=L, &0<1>2» 
[12, A. 28].  
!5<0;> B@C4>2KE ?>4283>2 =0 AG5BC B@C4OI8EAO %;023>@>4I8=K.  5E0=870B>@K #@>-

?>9A:>9  &% (=K=5 %;023>@>4A:89 @09>=) 2> 3;025 A <5E0=8:><  . �CB:8=K< ?>;CG8;8 
7040=85 ?5@53=0BL 2 BK; 32 :>;5A=KE, 2 1>;>B=KE 3CA5=8G=KE, =5A:>;L:> 307>35=5@0B>@=KE 
B@0:B>@>2, 0 B0:65 42830B5;8, A=OBK5 A :><109=>2. � A;>6=KE CA;>28OE ?>4 1><156:>9 >=8 
?5@5?@028;8 B5E=8:C =0 ?0@><5 G5@57 @. %>6 C 4. %B0@8=:0, 0 =0 AB0=F88 �><<C=0@K �>ABN-
:>28GA:>3> @09>=K ?>3@C78;8 55 =0 65;57=>4>@>6=K5 ?;0BD>@<K 8 ?@81K;8 =0 AB. '7;>20O 
�C@:8=A:>3> @09>=0 &C;LA:>9 >1;0AB8.  &5E=8:C A40;8 2 <5AB=CN  &%. +0ABL B@0:B>@8AB>2 
CH;0 =0 D@>=B, G0ABL >AB0;0AL @01>B0BL =0 <5AB5 [16, A. 264]. � 3;C1>:89 BK; C3=0;0 :>;E>7-
=K9 A:>B 68B5;L=8F0 45@52=8 �C1@>2:0 %;023>@>4A:>3> @09>=0 (5>4>@0 �C7L<8=8G=0 �C-
45=:>20, 345 2 3>40 CE06820;0 70 682>B=K<8, 0 ?>A;5 2>9=K A> AB04>< 25@=C;0AL 2 @>4=CN 
45@52=N [16, A. 482]. �5?CB0B �5@E>2=>3> %>25B0 %%%$, 7=0B=K9 682>B=>2>4 :>;E>70 
«":BO1@L» 67-;5B=89 !. �. �0B>2:8= >@30=87>20; ?5@53>= 2 BK; M;8B=KE ;>H0459. �> 2>9=K 
>= A>740; :>=5D5@<C, 2>73;02;O; 55 12 ;5B. � BK;C >= @01>B0; 8=AB@C:B>@>< �;02=>3> 
'?@02;5=8O :>=52>4AB20 !� 75<;545;8O %%%$ [16, A. 265]. 
-20:C0F8O <0B5@80;L=KE @5AC@A>2 A5;0  1K;0 =081>;55 A;>6=>9. &5E=8:C 8 A:>B 

?5@53>=O;8 A2>8< E>4><. !5@54:> 3C@BK A:>B0 >AB020;8AL 157 =047>@0, 682>B=KE @0718@0;8 
<5AB=K5 68B5;8 8 >BABC?0NI85 G0AB8 �@0A=>9 �@<88. �K2H0O 7>>B5E=8: 120-3> 
 AB8A;02A:>3> :>==>3> 702>40 ". �. �>=40@520 2A?><8=0;0: «!5 701C4C CB@> 9 8N;O 1941 

3>40, :>340 <K, @01>G85 :>==>3> 702>40& >B?@028;8AL 2 M20:C0F8N A?0A0BL 8<CI5AB2> 
702>40: AB04> 2 240 3>;>2 4>9=KE :>@>2 8 ?>@>48ABKE ;>H0459. #CBL 1K; BO65;K9. �0@0. 
�82>B=K5 ?>>B1820;8 :>?KB0, =5 ?@545@6820;8AL 4>@>38, >A>15==> 2 ?5@2K5 4=8. !0H ?CBL 
1K; 2 %<>;5=A:CN >1;0ABL 2 <5AB5G:> )8A;028G8.  K =045O;8AL, GB> 40;LH5 =5 ?>945<, GB> 
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#8IC, :>340 MB> 1K;> 2>7<>6=>, <K 3>B>2848 =0 :>AB@5. !0:>=5F <K ?@81K;8 A> A2>8< 
AB0;>< 2 27-9 :>==K9 702>4 �G0;:>2A:>3> @09>=0  >@4>2A:>9 �%%$. %402 :>@>2 8 ;>H0459, 
<K 2A5 AB0;8 @01>B0BL =0 D5@<0E 8 :>=NH=OE MB>3> 702>40. $01>B0;8 4> B5E ?>@, ?>:0 =5 
2K720;8 =0A 2 >A2>1>645==CN �5;>@CAA8N. � <05 1944 3>40 <K >B?@028;8 G0ABL :>@>2 8 
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7O9AB25 [14, A. 168]. 
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1K;0 =0?@02;5=0 2 %B0@K5 �>@>38» [13, c. 260]. 

 0H8=8ABK-65;57=>4>@>6=8:8 87  >38;520 2 BK;C @01>B0;8 =0 40 4>@>30E AB@0=K, 2>-
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&$�!%(�$ �*/І %���*��� #��І&/+!�� %І%&1 / І 1��!� І+!/) 
$1("$  (1985–1991 77.) 

І. �. #GH>і=  
�9?4DGE>і 8;SD:4ўAO ўAі69DEіFQF I4DKB6OI і Iі@іKAOI FQIA4?B7і=, $QECG5?і>4 �9?4DGEP 

�!�&�*/3 
' 0@BK:C;5 ?@00=0;і7020=K 01AB02і=K, O:іO ў74759=іG0;і =0 :і@CNGK A:;04 ?@04?@K5<AB20ў 
?@0<KA;>20AFі �%%$ 20 ў<>20E B@0=AD0@<0FKі ?0;іBKG=09 AіABM<K і M:0=0<іG=KE @MD>@< (1985–
1991 33.), <03GK<0AF59 C?;K2C :і@0ў=іFB20 =0 A0FKO;L=0-M:0=0<іG=05 @072іFFё @MA?C1;і:і. 
�0A;54020==5 70:0=040ўGKE і =0@<0BKў=0-?@0202KE 0:B0ў, =>2030 40:C<5=B0;L=030 0@Eіў=030 
<0BM@KO;C 4072>;і;0 @0A:@KFL 0A01;і20AFі D0@<і@020==O :04@02030 A:;04C ?@0<KA;>20AFі �%%$. 
'AB0=>ў;5=0, HB> 03C;L=0A0N7=05 і @MA?C1;і:0=A:05 ?0@BK9=0-A025F:05 :і@0ў=іFB20 A?@01020;0 
2K@0HKFL M:0=0<іG=KO і A0FKO;L=KO ?@01;5<K ў 3@0<04AB25 ?@K=OFF5< C 0A=>ў=K< 
?070M:0=0<іG=KE, 04<і=іAB@0BKў=KE <5@0ў. �@>1;5=0 2KA=>20, HB> 1985–1991 33. ?@K2O;і 40 
4MAB01і;і70FKі 30A?040@G030 6KFFO, 0120AB@M==O ?0;іBKG=09 =0?@C60=0AFі, O:іO 7=0G=0 ўA:;04=O;і 
?@0FMAK AB20@M==O AC25@M==09 �5;0@CAі. %B01і;і7020FL A0FKO;L=0-M:0=0<іG=05 @072іFFё 3@0<04AB20 
AB0;0 <03GK<K< B>;L:і 7 ?@K=OFF5< �0=ABKBCFKі $MA?C1;і:і �5;0@CAL і AB0=0ў;5==5< #@M7і4M=F:09 
D>@<K :і@020==O. 

��2+��/3 %�"�/: >48DO; >іDGRKOS >48DO; >48D464S C4?іFO>4; C4?іFOKAOS і Q>4A4@іKAOS 
DQHBD@O; CD4@OE?B64EJP; �9?4DGEP; E469J>і C9DOS8.  

��3 */&���!!3: #CH:і=, І. �. �04@K ?@0<KA;>20AFі �5;0@CAі і <03GK<0AFі іE C?;K2C 20 ў<>20E 
B@0=AD0@<0FKі A025F:09 ?0;іBKG=09 AіABM<K і M:0=0<іG=KE @MD>@< (1985–1991 33.) / І. �. #CH:і= // 
�5AB=8: �5;>@CAA:>3> 3>AC40@AB25==>3> C=825@A8B5B0 ?8I52KE 8 E8<8G5A:8E B5E=>;>389. – 2024,   

№ 1(36). %. 113‒121. 
 

 

PERSONNEL OF THE BELARUSIAN INDUSTRY AND THE POSSIBILITIES OF THEIR 

INFLUENCE IN THE CONDITIONS OF THE TRANSFORMATION OF THE SOVIET 

POLITICAL SYSTEM AND ECONOMIC REFORMS (1985–1991) 

I. A. Pushkin 

Belarusian State University of Food and Chemical Technology, Republic of Belarus 

ABSTRACT 

The article analyzes the circumstances that influenced the management of industrial enterprises in the BSSR 

in the conditions of the transformation of the political system and economic reforms during the period from 

1985 to 1991. The study investigates the potential influence of management on the socio-economic 

development of the republic. The analysis of legislative and regulatory acts, as well as new documentary 

archival material, made it possible to reveal the characteristics of personnel formation in the field of industry 

of the BSSR. It has been established that the all-Union and the republican party-Soviet leadership tried to 

solve economic and social problems in society by taking predominantly non-economic, administrative 

measures. It was concluded that the period from 1985 to 1991 led to the destabilization of economic life, the 

aggravation of political tension, which significantly complicated the processes of creating a sovereign 

Belarus. Stabilization of socio-economic development of society became possible only with the adoption of 

the Constitution of the Republic of Belarus and the establishment of the $residential form of government. 

KEYWORDS: personnel; management personnel; personnel policy; political and economic reforms; indus-

try; Belarus; Soviet period. 
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'�"��І!/ 
' %025F:09 �5;0@CAі (�%%$) =0 :і@CNGKE ?0A040E C @>7=KE 30;і=0E =0@>4=09 30A?040@:і, 

=02C:і і :C;LBC@K AB0O;і 475AOB:і і A>B=і M=5@3іG=KE 0@30=і70B0@0ў, ;N4759 7 HK@>:і< 
:@C303;O40<, 74>;L=KE ?0-475;02><C 25AFі 40@CG0=K ўG0AB0: @01>BK. '7@>25=L 
03C;L=004C:0FK9=09 і A?5FKO;L=09 ?04@KEB>ў:і 30A?040@GKE :04@0ў C25AL G0A ?02O;іG20ўAO. 
' B>9 60 G0A 20 ў<>20E ?0A:>@0=030 =02C:>20-BME=іG=030 ?@03@MAC, O:і ?0B@01020ў 04 
:і@0ў=і:>ў 2KA>:09 A?5FKO;L=09 ?04@KEB>ў:і і ўA510:>2KE 2540ў, C HM@03C <5AF0ў 04:07=KO 
?0A04K 709<0;і <0;0?04@KEB020=KO ?@0F0ў=і:і, O:іO =5 ў40A:0=0;L20;і A205 254K і 1K;і =5 
74>;L=KO :і@020FL =0 ў7@>ў=і B030G0A=KE ?0B@01020==Oў.  
!0H0 <MB0 – 40A;54020FL і ?@00=0;і7020FL 01AB02і=K, O:іO ў74759=іG0;і =0 :і@CNGK A:;04 

?@04?@K5<AB20ў ?@0<KA;>20AFі �%%$ 20 ў<>20E B@0=AD0@<0FKі ?0;іBKG=09 AіABM<K і 
M:0=0<іG=KE @MD>@< (1985–1991 33.), <03GK<0AF59 C?;K2C :і@CNGKE :04@0ў =0 A0FKO;L=0-
M:0=0<іG=05 @072іFFё 15;0@CA:09 47O@602K.  
�3C;L=0O E0@0:B0@KABK:0 7<5=0ў A025F:09 ?0;іBKG=09 AіABM<K і M:0=0<іG=KE 

?5@0ўB20@M==Oў C %%%$ і �5;0@CAі 0A2OB;O5FF0 O: C 0103C;L=ONGKE ?@0F0E [1–5], B0: і ў 
0A>1=KE 0@BK:C;0E, 0?C1;і:020=KE C 0?>H=і G0A [6–15]. ІE 0=0;і7 ?0:07205, HB> ?@0FMAK 
040?B0FKі і ў?;K20 :і@0ў=і:>ў ?@0<KA;>2KE ?@04?@K5<AB20ў =0 ?0;іBKG=KO і M:0=0<іG=KO 
@MD>@<K =5 @0A:@KBK ў ?>ў=K< 01’ё<5. �K:0@KAB0==5 40:C<5=B0;L=030 <0BM@KO;C, O: 
0?C1;і:020=030 [16–17], B0: і 0@Eіў=030, ў?5@HK=N ў2>47і<030 ў =02C:>2K 720@>B, 40720;O5 
AB20@KFL 01’5:BKў=CN :0@Fі=C D0@<і@020==O :04@02030 A:;04C ?@0<KA;>20AFі =0?O@M404=і 
AB20@M==O AC25@M==09 $MA?C1;і:і �5;0@CAL. 

 

�%!"Ў!�3 +�%&�� 
!0 ?@0FO3C <=>3іE 475AOFі3>447Oў 47O@60ў=0O ?0;іBK:0 A025F:09 C;04K, ?>10G A0 AB0=>ўGK<і 

(30A?040@G05 @072іFFё, D0@<і@020==5 =0FKO=0;L=KE :04@0ў, 4@C610 =0@>40ў, 25@0FO@?і<0AFL і 
і=H05), 1K;0 ?@0AO:=CB0 ?0;іBKG=K< і M:0=0<іG=K< 403<0BK7<0<, =5 40720;ONGK< ?04KAFі 40 
2K@0HM==O 30A?040@GKE ?@01;5< 7 C;і:0< ?0B@M1 :0=:@MB=KE ;N4759, B0B0;L=K< :0=B@>;5< 70 
4759=0AFN 30A?040@GKE ?@04?@K5<AB20ў і 3@0<04A:іE 0@30=і70FK9. �04@020O ?0;іBK:0 1K;0 
F0;:0< ?04?0@04:020=0 �#%%. $M0;L=CN ў;04C ў :@0і=5 <5;0 ?0@BK9=0-A025F:0O =0<5=:;0BC@0 
03C;L=0A0N7=030 ў7@>ў=N. $M3іO=0;L=05 і <OAF>205 :і@0ў=іFB20 2K:>=20;0 @0HM==і, 0 ў 
40GK=5==і 40 40A;54C5<030 709<0;0AO B>;L:і ?041>@0< :04@0ў. �=0G=K ў?;Kў =0 M:0=0<іG=05 
@072іFFё <5;0 і 30A?040@G0O M;іB0, C ?5@HCN G0@3C :і@0ў=і:і 1C9=KE ?@0<KA;>2KE 
?@04?@K5<AB20ў. 
!0?O@M404=і ?OFі3>4:і :0@4K=0;L=KE 7<5=0ў і ?5@0ўB20@M==Oў C ?0;іBKG=09 і M:0=0<іG=09 

AD5@0E, :і@CNGK A:;04 ?@0<KA;>20AFі �%%$ 2K3;O40ў =0ABC?=K< GK=0<. 'A5 35=5@0;L=KO 
4K@M:B0@K і 4K@M:B0@K ?@0<KA;>2KE ?@04?@K5<AB20ў і 01’O4=0==Oў <5;і 2KHM9HCN 
04C:0FKN (1984 3. – 99,5 %), 99 % 7 іE 1K;і A?5FKO;іAB0<і ў A20ё9 30;і=5, C іE A:;0475 1K;> 4 
:0=4K40BK і 1 4>:B0@ =02C:. %O@>4 3MB09 :0BM3>@Kі :і@0ў=і:>ў ?@0F020;і B>;L:і 2 60=GK=K – 
35=5@0;L=K<і 4K@M:B0@0<і 2KB2>@GKE 01’O4=0==Oў <0;>G=09 ?@0<KA;>20AFі �%%$. #0 
A0FKO;L=K< AB0=5 49,8 % ?0E>47і;і 7 @01>GKE 01> :0;30A=і:0ў [19, 0@:. 62]. '7@>AB 
:і@0ў=і:>ў A:;040ў: 04 31 40 35 3>4 – 2,0 %, 04 36 40 40 – 8,75 %, 04 41 40 45 – 14,1 %, 04 46 40 
50 – 37,1 %, 04 51 40 55 – 20,5 %, 04 56 40 60 – 14,1 %, AB0@M9HKO 70 60 3>4 – 3,45 % (1986 3. – 
7,2 %). #0 =0FKO=0;L=K< A:;0475: 15;0@CA0ў – 52,1 %, @CA:іE – 32,7 %, C:@0і=F0ў – 11,7 %, 

?0;O:0ў – 1,5 %, Oў@MOў – 3 1,5 %, і=HKE – 0,5 % (0@<O=і=, =5<5F, <0@42і=) [20, 0@:. 1‒2]. 

' AO@M47і=5 1980-E 33. �5;0@CAL 1K;0 04=>9 7 A0<KE M:0=0<іG=0 @072іBKE @MA?C1;і: %%%$. 
�K@01;5=K ў ё9 C 1985 3. =0FKO=0;L=K 40E>4 C @07;і:C =0 04=03> 6KE0@0 1Kў 1>;LHK, GK< C 
AO@M4=і< ?0 %%%$, і A0ABC?0ў B>;L:і B@>< @MA?C1;і:0<: $%(%$, �0B2іі і -AB>=іі. �;5 ?0 
?0<5@K AO@M4=O<5AOG=030 70@>1:C �%%$ 709<0;0 B>;L:і 7 <5AF0 [21, 0@:. 7, 31]. !O3;547OGK 
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=0 B>5, HB> 4CH02K 2K@01 M:0=0<іG=09 ?@04C:FKі ў �%%$ 1Kў C AO@M47і=5 1980-E 33. 04=K< 7 
A0<KE 2KA>:іE C %%%$, C7@>25=L 6KFFO ў FM;K< 1Kў =і6M9HK, GK< C AO@M4=і< ?0 :@0і=5. 
#5@0@07<5@:020==5 2K@01;5=030 =0FKO=0;L=030 1030FFO =0 :0@KAFL FM=B@0 =5 A?@KO;0 
M:0=0<іG=09 A0<0AB>9=0AFі і M:0=0<іG=0<C @072іFFN �5;0@CAі, AC?O@MGK;0 O5 =0FKO=0;L=K< 
і=B0@MA0< [8, A. 48‒49]. 
' 1985 3. �5;0@CAL, 7=0E>47OGKAO ў A:;0475 %%%$, O: і і=HKO A025F:іO @MA?C1;і:і, CABC?і;0 

ў ?5@KO4 @04K:0;L=KE M:0=0<іG=KE і A0FKO;L=KE ?5@0ўB20@M==Oў. �@0A02іF:і (1985 3.) 
?;5=C< *� �#%%, XXVII 7’574 �#%% (1986 3.) 2K7=0GK;і =>2K ?0;іBKG=K :C@A, O:і 0B@K<0ў 
=072C <?5@01C4>20= і 1Kў A:і@020=K =0 ?0A:0@M==5 A0FKO;L=0-M:0=0<іG=030 @072іFFO, 
2K?@0ў;5==5 40?CHG0=KE C <і=C;KO 304K ?0<K;0: і ўA510:>205 01=0ў;5==5 3@0<04AB20. 
�0BK< 3MBK :C@A :0=:@MBK7020ўAO ў @0HM==OE XIX 'A5A0N7=09 ?0@BK9=09 :0=D5@M=FKі 
(1988 3.), XXVIII 7’5740 �#%% (1990 3.), HM@03C ?;5=C<0ў *� [5, A. 420; 3, A. 337‒338]. �;5 
3MBKO @0HM==і =540AB0B:>20 ў;іG20;і AC?O@MG=0AFі A025F:030 3@0<04AB20, G0AB0 =0Aі;і 
4M:;0@0BKў=K E0@0:B0@, 010?і@0;іAO =0 403<0BK7020=KO ?04KE>4K ў 2K7=0GM==і ?5@A?5:BKў 
@072іFFO :@0і=K і H;OE>ў іE 40AO3=5==O.  &0<C 20 ў<>20E ECB:030 ?030@HM==O A0FKO;L=0-
M:0=0<іG=09 AіBC0FKі ў @MA?C1;і:0E %%%$ AB0;0 ў7<0F=OFF0 ?0;іBKG=0O =0?@C60=0AFL, 
=0@0AB0FL FM=B@0156=KO =0AB@>і. %і;02K H;OE 2K@0HM==O =0FKO=0;L=KE  і і=HKE ?@01;5< [18, 

0@:. 52‒53] =5 4020ў ?07іBKў=KE 2K=і:0ў і OHGM 1>;LH CA:;04=Oў AB0=>2іHG0.  �і@0ў=іFB20 
%%%$ A?@01020;0 @MD0@<020FL іA=CNGCN ў :@0і=5 ?0;іBKG=CN AіABM<C. #@K<0NFF0 70:>=K 
%%%$ <�1 ?0@04:C 2K@0HM==O ?KB0==Oў, 72O70=KE 7 2KE040< A0N7=09 @MA?C1;і:і 7 %%%$= 
(03.04.1990 3.), <�1 @07<56020==і ?0ў=0<>FB20ў ?0<і6 %0N70< %%$ і AC1’5:B0<і D54M@0FKі= 
(26.04.1990 3.) і і=HKO 03C;L=0A0N7=KO ?@0202KO 0:BK, O:іO ?0HK@0;і ?@02K A0N7=KE @MA?C1;і: 
[3, A. 240‒241].  
' GM@25=і 1988 3. 7 <MB09 ?03;K1;5==O M:0=0<іG=09 @MD>@<K і O5 ў40A:0=0;5==O :і@0ў=і:і 

A0N7=KE @MA?C1;і: ?@0?0=020;і ?5@09AFі =0 @MA?C1;і:0=A:і і @M3іO=0;L=K 30A?040@GK @07;і: 7 
2K:0@KAB0==5< M;5<5=B0ў @K=:C. 08.02.1989 3. 1N@> *� �#� ?@K=O;> ?0AB0=>2C <�1 
?04@KEB>ўFK 40 ?5@0E>4C @MA?C1;і:і =0 ?@K=FK? BM@KB0@KO;L=030 A0<0Dі=0=A020==O і 
A0<0:і@020==O=. �;O ?02KHM==O MD5:BKў=0AFі :і@020==O @MD>@<09 24.08.1989 3. C:070< 
#@M7і4KC<0 �O@E>ў=030 %025B0 (�%) �%%$ 3 <і=іABM@AB2K і 2 47O@6:0<іBMBK 1K;і 
?5@0ўB2>@0=K 7 A0N7=0-@MA?C1;і:0=A:іE C @MA?C1;і:0=A:іO. �4=0: 12 <і=іABM@AB20ў і 11 
47O@6:0<іBMB0ў �%%$ ?0-@0=59H0<C 70AB020;іAO A0N7=0-@MA?C1;і:0=A:і<і і B>;L:і 11 
<і=іABM@AB20ў і 3 47O@60:0<іBMBK – @MA?C1;і:0=A:і<і. &0:>5 AB0=>2іHG0 іAB>B=0 72C60;0 
<03GK<0AFі @MA?C1;і:і 06KFFOў;OFL A0<0Dі=0=A020==5 і A0<0:і@020==5. �% �%%$ ?0 
?@0?0=>25 ў@040 05.12.1989 3. ?@K=Oў ?0AB0=>2C <�1 ?5@H0G0@3>2KE <5@0E ?0 ?5@0E>4C 
�5;0@CA:09 %%$ 7 1990 3. =0 =>2KO ў<>2K 30A?040@0==O =0 0A=>25 A0<0:і@020==O і 
A0<0Dі=0=A020==O= [2, A. 551]. �;5 =091>;LH05 7=0GM==5 <5;0 ?@K=OFF5 27.10.1989 3. �% �%%$ 
70:>=0 �%%$ <�1 7<O=5==OE і 40?0ў=5==OE �0=ABKBCFKі (�A=>ў=030 �0:>=0) �5;0@CA:09 %%$  і 
27.07.1990 3. �M:;0@0FKі 01 47O@60ў=K< AC25@M=іBMF5 �%%$.  
#5@HK< MB0?0< <?5@01C4>2K= 4M:;0@020;0AO – ?0A:0@M==5, ?04 O:і< @07C<5;іAO 2KA>:іO 

BM<?K @>ABC – ?5@004>;5==5 BM=4M=FKі 40 7=і6M==O і ?5@0E>4 40 =0@>HG20==O BM<?0ў 
A0FKO;L=0-M:0=0<іG=030 @072іFFO, =>20O O:0AFL @>ABC 70 :>HB ?02KHM==O 2KB2>@G0AFі 
?@0FK, і=BM=Aіў=030 @072іFFO, ?020@>B 47O@602K 40 70?0B@01020==Oў ;N4759. #0A:0@M==5 
1K;> @07;іG0=0 =0 M=BC7іO7< ?@0F>ў=KE C ?@K2O475==і ў 475O==5 AE020=KE @M75@20ў @>ABC. 
�0;>ў=K 7 іE 70:;NG0ўAO ў ?>ў=09 703@C7FK <03CB=0AF59 2KB2>@G030 ?0BM=FKO;C, 
?0ўAN4=K< ?5@02>475 O3> =0 H<0B7<5==CN D>@<C ?@0FK. *� �#%%, %  %%%$ і 'A5 *%#% 
12.02.1987 3. ?@K=O;і ?0AB0=>2C <�1 ?5@0E>475 01’O4=0==Oў, ?@04?@K5<AB20ў і 0@30=і70FK9 
?@0<KA;>20AFі і і=HKE 30;і= =0@>4=09 30A?040@:і =0 H<0B7<5==K @M6K< ?@0FK 7 <MB09 
?02KHM==O MD5:BKў=0AFі 2KB2>@G0AFі=. ' ?0AB0=>25 ?@04C3;54620;іAO <5@K <0@0;L=030 і 
<0BM@KO;L=030 ABK<C;O20==O @01>GKE і A;C60GKE 70 ?@0FC ў H<0B7<5==K< @M6K<5 
(?042KH0=K 70@>10:, @>AB 40?;0B, ?025;іGM==5 2>4?CA:C і 3.4.) [22, 0@:. 172‒176]. �4=0: =0 
?@0:BKFK H<0B7<5==K @M6K< =O@M4:0 =5 A04759=іG0ў ?02KHM==N :>;L:0AFі і O:0AFі 
2K?CA:05<09 ?@04C:FKі: CA:;04=O;0AO 40AB0ў:0 @01>B=і:0ў =0G=KE 7<5=, =і7:09 1K;0 
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?@04C:FK9=0AFL ?@0FK, 7=і60;0AO BME=і:0 1OA?5:і і 3.4. [2, A. 545]. 
�і@0ў=іFB20 :@0і=K ?@K<05 @0HM==і 01 C40A:0=0;5==і 0@30=і70FKі 70@01>B=09 ?;0BK і 

ў2O475==і =>2KE B0@KD=KE AB020: і A;C61>2KE 0:;040ў @01>B=і:0ў, O:іO 1K;і A:і@020=K =0 
O:0A=CN ?5@01C4>2C <5E0=і7<0 0?;0BK ?@0FK, ?02KHM==5 MD5:BKў=0AFі 2KB2>@G0AFі і 
ў7<0F=5==5 ABK<C;O20==O ?@0F>ў=KE 70 :0=G0B:>2KO 2K=і:і ?@0FK. !0 01.01.1988 3. 
C2O475==5 =>2KE C<>ў 0?;0BK ?@0FK 041K;>AO =0 3,1 BKA. ?@04?@K5<AB20ў і 0@30=і70FK9 
�%%$, 475 ?@0F020;0 1>;LH 70 1,4 <;=. G0;. (50,7 %). !091>;LHKE 2K=і:0ў ?@K ў2O475==і =>-
2KE C<>ў 0?;0BK ?@0FK 40AO30;і :0;5:BK2K, O:іO ?@0F020;і 20 ў<>20E ?>ў=030 30A?040@G030 
@07;і:C і A0<0Dі=0=A020==O. #@K 3MBK< 70@?;0B0 A?5FKO;іAB0ў і A;C60GKE ?02KH0;0AO ў 
1>;LH09 ABC?5=і, GK< C @01>GKE (10-35 %), ?0<O=H0NGK 4KA?@0?>@FKN, O:0O A:;0;0AO 70 
?0?O@M4=іO 475AOFі3>447і [23, 0@:. 94‒95].  
�41K20;іAO 7<5=K ў :04@02K< ?0BM=FKO;5 ?@0<KA;>20AFі. !0 ?@04?@K5<AB20E і ў 

0@30=і70FKOE, O:іO ?5@09H;і =0 =>2KO ў<>2K 0?;0BK ?@0FK, 047=0G0;0AO іAB>B=05 A:0@0GM==5 
:>;L:0AFі ?@0FCNGKE (04 2 40 11 %). &0:, C �� <#0;і<і@= =0 6,8 %, �><5;LA:і< :0=A5@202K< 
702>475 – 8,3 %,  03і;ёўA:і< �,& – 9,4 % [23, 0@:. 95]. %?0G0B:C 3MB0 <5;0 AB0=>ўGK 2K=і: – 
;і:2і4>ў20ўAO 4MDіFKB :04@0ў, 0;5 ?07=59 ?@K2O;> 40 157?@0F>ўO. �;O ?@K:;04C, B>;L:і ў 
 03і;ёўA:09 2>1;0AFі ў ?0G0B:C 1992 3. 40?0<>3C ?0 15A?@0F>ўі 0B@K<;і20;і 1>;LH 70 7 BKA. 
G0;025: [24, 0@:. 54‒55] ' ?5@HK< :20@B0;5 1992 3. 1K;> 2K720;5=0 7 2KB2>@G0AFі :0;O 3000 
G0;., C BK< ;і:C 3.  03і;ё25 1>;LH 70 800, �01@C9A:C ‒ :0;O 500 G0;025: [25, 0@:. 87]. 
�4=K< 7 0A=>ў=KE H;OE>ў ?0;іBKG=KE і M:0=0<іG=KE 7<5=0ў ?04G0A <?5@01C4>2K= 

?02і==0 1K;> AB0FL @072іFFё 4M<0:@0BKі =0 2KB2>@G0AFі, C2O475==5 2K10@=0AFі :і@CNGKE 
@01>B=і:0ў C ?@0F>ў=KE :0;5:BK20E =0 :>=:C@A=09 0A=>25, HB> 701OA?5G20;0 ?0;O?HM==5 
O:0A=030 A:;04C :і@CNGKE :04@0ў і ў7<0F=5==5 іE 04:07=0AFі 70 2K=і:і 4759=0AFі. ' 
0@30=і70FKOE і =0 ?@04?@K5<AB20E AB20@0ўAO @M75@2 :04@0ў 4;O 70<OHGM==O :і@CNGKE ?0A04. 
!0 :>6=CN 7 іE @KEB020;і =5 <5=H 2 :0=4K40BC@. 'AO ?@0F0 7 @M75@20< ?02і==0 1K;0 
?@0E>47іFL C 01AB0=>ўFK 30;>A=0AFі, 7 C;і:0< 4C<:і :0;5:BK20 [26, 0@:. 97‒100].  
�0:>= <�1 47O@60ў=K< ?@04?@K5<AB25 (01’O4=0==і)=, O:і ўABC?іў C 475O==5 01.01.1988 3., 

40720;Oў ?@04?@K5<AB2C A0<><C 2K7=0G0FL ?;0= 2KB2>@G0AFі і @M0;і70FKі ?@04C:FKі,  
?@040AB02іў :0;5:BK20< ?@020 2K10@=0AFі :і@0ў=і:>ў @>7=KE C7@>ў=Oў. !0?@K:;04, C 
 03і;ёўA:09 2>1;0AFі =0 01.01.1990 3. 7 884 30A?040@GKE :і@0ў=і:>ў, HB> ?@09H;і 0BMAB0FKN, 
568 1K;і 2K1@0=K ?@0F>ў=K<і :0;5:BK20<і. �4?0254=0 =0 ?@04?@K5<AB20E ?@0<KA;>20AFі 
92 :і@0ў=і:і 7 176 [27, 0@:. 22, 45]. �;5 =0 :і@CNGKO ?0A04K =5 70ўAё4K B@0?;O;і ;5?HKO 
A?5FKO;іABK і 0@30=і70B0@K 2KB2>@G0AFі. �4=0 7 ?@KGK=0ў – =5 іA=020;0 :0=:@MB=09 AіABM<K 
04:07=0AFі. #@K @0A?@0F>ўFK і ?@K=OFFі @0HM==Oў 01<O6>ў20;іAO 03C;L=K<і і =5 
7<OAB>ў=K<і D@070<і, O:іO HB>3>4 3CG0;і 04=>;L:020. &0:, =0?@K:;04,  03і;ёўA:і 01;0A=K 
A025B 4M?CB0B0ў C :0AB@KG=і:C 1991 3. C G0@3>2K @07 2K@0HKў: <@0A?@0F020FL AіABM<C ?@0FK 
7 :і@CNGK<і :04@0<і =0@>4=09 30A?040@:і 2>1;0AFі, ?@04C3;5475ўHK <5E0=і7< ?02KHM==O іE 
04:07=0AFі 70 40@CG0=K ўG0AB0: ?@0FK= [28, 0@:. 160]. �;5 =іG>30 =5 1K;> 7@>1;5=0. 
�6KFFOў;5==5 =>2030 ?0;іBKG=030 :C@AC ў 1985 3. =0?0G0B:C ?@K2O;> 40 ?Mў=KE 7@CE0ў C 

M:0=><іFK. #@04?@K5<AB2K �%%$ CAB>9;і20 =0@>HG20;і 2K?CA: ?@04C:FKі і ?02KH0;і 
?@04C:FK9=0AFL ?@0FK. &0:, @>AB 01’ё<C 2KB2>@G0AFі ?@0<KA;>209 ?@04C:FKі ў 1986 3. 
A:;0ў 107 %, C 1987 3. – 114%, C 1988 – 122 %. !0FKO=0;L=K 40E>4 �5;0@CAі 70 1986–1987 33. 
C7@>A =0 11,5 % ?@K ?;0=5 9,1 %. !091>;LH 7=0G=0 01’ё< ?@04C:FKі ?02O;іGKўAO ў 
<0HK=01C4020==і і <5B0;C@3іG=K< :><?;5:A5. �0 1986–1988 33. 1K;> 0A2>5=0 696 =>2KE 
2і40ў ?@04C:FKі. ' 1988 3. 72KH 99 % ?@04?@K5<AB20ў @MA?C1;і:і A2>5G0A>20 2K:0=0;і 
40302>@=KO 0102O70F5;LAB2K [5, A. 424‒425; 3, A. 338; 2, A. 553]. �0 1986–1990 33. 
?@04C:FK9=0AFL ?@0FK ?02O;іGK;0AO =0 30,1 % [5, A. 426‒427]. #@K 3MBK< M:0=0<іG=KO 
?5@0ўB20@M==і ў :@0і=5 06KFFOў;O;іAO <0@C4=0, AC?O@MG;і20. 'AB0=>ў;5=0O 70:>=0< 01 
47O@60ў=K< ?@04?@K5<AB25 (01’O4=0==і) AіABM<0 @07<5@:020==O ?@K1KB:0ў 0:070;0AO 
=5MD5:BKў=09, H<0B O:іO ?@04?@K5<AB2K, ?@K:@K20NGKAO HK@<09 A0<0AB>9=0AFі, ?@K<0;і 
70=і60=KO ?;0=K 7 <0ў:;і209 73>4K <і=іABM@AB20ў. &0:>5, =0?@K:;04, 041K;>AO =0 HM@03C 
?@04?@K5<AB20ў �іF51A:09 2>1;0AFі [29, 0@:. 53‒54; 5, A. 425].  
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�=0G=K ў?;Kў =0 M:0=0<іG=05 6KFFё �%%$ 0:070ў HM@03 і=HKE D0:B0@0ў O: 01’5:BKў=030, 
B0: і AC1’5:BKў=030 E0@0:B0@C. �4=K< 7 іE AB0;0 :0B0AB@>D0 =0 +0@=>1K;LA:09 �-%, O:0O 
740@K;0AO 26.04.1986 3., M:0;03іG=KO і M:0=0<іG=KO ?@01;5<K ?5@004>;5==O O5 =0ABC?AB20ў. 
&0:, =0?@K:;04, C  03і;ёўA:09 2>1;0AFі ў 1988–1989 33. CA5 <0BM@KO;L=0-BME=іG=KO і 
;N4A:іO @MAC@AK, O:іO <5;іAO, 1K;і =0:і@020=K =0 2K:0=0==5 A0N7=0-@MA?C1;і:0=A:09 
?@03@0<K =504:;04=KE <5@ ?0 ;і:2і40FKі =0ABC?AB20ў 020@Kі =0 +0@=>1K;LA:09 �-% [30, 

0@:. 13]. 
!0ABC?=K D0:B0@ – 0=BK0;:03>;L=0O :0<?0=іO, O:0O ?@02>47і;0AO ?0 і=іFKOBK25 *� 

�#%%. /5 ?0G0B0: ?0:;0;0 ?0AB0=>20 *� �#%% <�1 <5@0E ?0 ?5@004>;5==і ?’O=AB20 і 
0;:030;і7<C= (07.05.1985 3.). � 04=03> 1>:C, A:0@0GM==5 ?@>406C 0;:03>;L=KE =0?іB:0ў 1K;> 
10;NGK< C40@0< ?0 Dі=0=A0E, 3@>HK 04 ?@>406C A?і@B=KE =0?іB:0ў B@04KFK9=0 1K;і 04=>9 
A0 7=0G=KE і AB01і;L=KE :@K=іF =0?0ў=5==O 1N46MBC і, 04?0254=0, ?04B@K<0==O =501E>4=030 
ў7@>ў=N 6KFFO ў :@0і=5 [3, A. 341‒342]. � 4@C3>30 1>:C, ?0A;O ?025;іGM==O 2KB2>@G0AFі 
A?і@B=KE =0?>Oў і ?0HK@M==O ?@02і; іE ?@>406C, HB> 041K;>AO ў 1990 3., 7=0G=0 
?02O;іGK;0AO :>;L:0AFL 0=BK3@0<04A:іE ?@0Oў і 7;0GK=AB20ў, 72O70=KE 7 ?’O=AB20<. 
#@0:BKG=0 :>6=05 701>9AB20, @071>9=K =0?04, FO6:05 FO;5A=05 ?0H:>460==5, 7320;B020==5 
ў ?5@HK< ?0ў3>447і 1991 3. 747O9A=O;0AO 0A>10<і, O:іO 7=0E>47і;іAO ў =5F2O@>7K< AB0=5. 
#’O=AB20 7=>ў AB0;0 @0A?0ўAN460=09 7’O209 =0 2KB2>@G0AFі. ' ?5@HK< ?0ў3>447і 1991 3. 
<і;іFKO9 A?K=5=0 0<0;L 12 BKA. B0:іE D0:B0ў (@>AB =0 22 %), C BK< ;і:C 1>;LH 70 100 7 
C475;0< A;C61>2KE 0A>1. � BM@KB>@Kі ?@04?@K5<AB20ў C <542KF2O@M7=і:і 40AB0ў;5=0 72KH 
900 G0;025: (@>AB – 49 %) [31, 0@:. 369]. 
�:@0<O ў73040=KE D0:B0@0ў, 20@B0 047=0GKFL, HB> ў �%%$ @07<OHG0;іAO 209A:>2KO 

G0AB:і, HB> ?5@0<OHG0;іAO 7 :@0і= 'AE>4=O9 �ў@>?K і =501E>4=0 1K;> 2K@0HKFL HM@03 
?@01;5< ?0 іE C;04:020==і. ' 1990 3. 1K;0 ?@K=OB0 ?0AB0=>20 *� �#�, %  �%%$ і 
 і=іABM@AB20 010@>=K %%%$ <�1 <5@0E ?0 ?0;O?HM==і 6K;;ё20-1KB02KE C<>ў 
205==0A;C60GKE 2>і=A:іE G0AF59, @07<5HG0=KE =0 BM@KB>@Kі �%%$=, 73>4=0 7 O:>9 C;040< 
�%%$ 1K;> =501E>4=0 2K@0HKFL ?KB0==і A0FKO;L=0-1KB02>30 E0@0:B0@C і ?@0F0ў;04:020==O 
A5<’Oў 205==0A;C60GKE, O:іO ?5@04KA;0:>ў20;іAO 7 :@0і= 'AE>4=O9 �ў@>?K [32, 0@:. 17‒20].  
� <MB09 ?0HK@M==O 2K:0@KAB>ў20==O ?0BM=FKO;C 3@0<04AB20 ў M:0=0<іG=09 AD5@K 1K;і 

?@K=OBK OHGM =5:0;L:і 206=KE 70:0=040ўGKE 0:B0ў, O:іO іAB>B=0 ?0ў?;K20;і =0 <03GK<0AFі 
:і@0ў=і:>ў ?@04?@K5<AB20ў C74759=іG0FL =0 ?@0FMAK B@0=AD0@<0FKі ?0;іBKG=09 AіABM<K і 
A025F:09 M:0=><і:і. %O@>4 іE �0:>= <�1 і=4K2і4C0;L=09 ?@0F>ў=09 4759=0AFі 3@0<047O= 
%%%$=, O:і 1Kў ?@K=OBK �% %%%$ 19.11.1986 3. і ў25475=K ў 475O==5 01.05.1987 3. #0 =>2K< 
70:>=5 04:@K20;0AO <03GK<0AFL 4;O ?@K20B=09 4759=0AFі 1>;LH O: C 30 2і40E 2KB2>@G0AFі 
B020@0ў і ?0A;C3. �0:>= AB0ў ?0G0B:0< C 3іAB>@Kі D0@<і@020==O і @072іFFO <0;>30 і AO@M4=O30 
?@04?@K<0;L=іFB20 ў :@0і=5. !0 01.05.1987 3. C �%%$ і=4K2і4C0;L=09 ?@0F>ў=09 4759=0AFN 
709<0;іAO  9,2 BKA. G0;., =0 01.01.1988 3. – 14,9 BKA. G0;., ?025;іGM==5 A:;0;0 62 % [33, 0@:. 
54].  

!>2K 70:0=040ўGK 0:B, O:і A04759=іG0ў @07=O2>;5==N G0;025G09 0:BKў=0AFі, ?02KHM==N 
B2>@G0AFі і <09ABM@AB20 ;N4759, 1Kў ?@K=OBK �% %%%$ 26.05.1988 3. – �0:>= <�1 
:00?5@0FKі ў %%%$=. Ё= 4072>;іў :00?5@0BK20< 709<0FF0 ;N1K<і =5 7010@>=5=K<і 70:>=0< 
2і40<і 4759=0AFі, C BK< ;і:C і 30=4;5<. �3>4=0 �0:>=C, :00?5@0BK2K =0@0ў=5 7 47O@60ў=K<і 
?@04?@K5<AB20<і (01’O4=0==O<і) 01’Oў;O;іAO 0A=>ў=K< 72O=>< 047і=030 =0@>4=030A?040@G030 
:><?;5:AC [34, 0@:. 753‒775]. ' �%%$ =0 01.08.1988 3. 1K;> 1211 70@M3іAB@020=KE :00?5@0BK-
20ў, 7 іE DC=:FKO=020;і 791 (65,3 %), 475 ?@0F020;і 8,4 BKA. G0;. � 03C;L=09 :>;L:0AFі 
70@M3іAB@020=KE :00?5@0BK20ў C  і=A:C 4759=іG0;і – 209 (63,1 % 04 70@M3іAB@020=KE C 3>@04-
75),  03і;ёўA:09 2>1;0AFі – 110 (52,4 %), �><5;LA:09 2>1;0AFі – 98 (63,2 %),  і=A:09 2>1-
;0AFі – 96 (64,4 %), �@MAF:09 2>1;0AFі – 95 (68,8 %), �іF51A:09 2>1;0AFі – 92 (80,7 %), �@>-
475=A:09 2>1;0AFі – 91 (78,5 %) [33, 0@:. 54 042.]. %O@M4=і 70@>10: 70 <5AOF C �%%$ (1989 3.) 
A:;040ў – 240,4 @C1., C :00?5@0BK20E – 492 @C1. #@K 3MBK< C :00?5@0BK25 <#;0ABK:= �� 

<�01@C9A:D5@<<0H= – 2403 @C1., <�і@025F= ?@K  03і;ёўA:і< 0ўB0702>475 і<O %. . �і@020 – 
2130 @C1., <-;040= ?@K 702>475 < 03і;ёўA5;L<0H= – 1494 @C1. [35, 0@:. 6] 'Aё 3MB0 
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?@K201;і20;0 ?@0F0ў=і:>ў. �KA>:0:20;іDі:020=KO A?5FKO;іABK ?5@0E>47і;і =0 ?@0FC ў 
:00?5@0BK2K, HB> іAB>B=0 ў?;K20;0 =0 :04@02K ?0BM=FKO; ?@0<KA;>20AFі. #@K 3MBK< HM@03 
:і@0ў=і:>ў ?0 AC<OHG0;L=іFB25 ?@0F020;і ў :00?5@0BK20E і <0;KE ?@04?@K5<AB20E [36, 0@:. 
17], HB> 40720;O;0 2K:0@KAB>ў20FL A;C61>205 AB0=>2іHG0 4;O ў71030GM==O. 
' 4759=0AFі :00?5@0BK20ў ?>10G A0 AB0=>ўGK< (?025;іGM==5 2K?CA:C B020@0ў =0@>4=030 

A?06K20==O) =07і@020;0AO H<0B =540E>?0ў, HB> 2K:;і:0;і =5704020;L=5==5 3@0<047O=. ' 
?@K20B=0AFі =5013@C=B020=05 702KHM==5 :>HB0ў =0 ?0A;C3і, ?@K 2K:0@KAB>ў20==і AK@02і=K 
і 01AB0;O20==O, =01KBKE ?0 47O@60ў=KE, Dі:A020=KE FM=0E. !0?@K:;04, ?@K AB0<0B0;03іG=09 
?0;і:;і=іFK № 7 3.  і=A:0 4759=іG0ў :00?5@0BKў «�B;0=B», 475 1K;і FM=K ў 5 @07>ў 
2KHM9HKO 70 47O@60ў=KO, ?@K 3MBK< 2K:0@KAB>ў20;іAO <0BM@KO;K і і=AB@C<5=BK 
?0;і:;і=і:і; :00?5@0BKў=05 :0DM «!0FKO=0;L» C �@>4=5, =0FM=:і =0 <0@>60=05 – 300 %, 

30@0GK H0:0;04 – 233 %, :020 – 571 %, 1C;ё= :C@K=K – 900 %; ?04>1=05 ў :00?5@0BK25 
<�і4M0-10@= 3. %;>=і<, ?@K 3MBK< 70:C?:0 E0@G>2KE B020@0ў C :@0<0E 47O@60ў=030 30=4;N і 
і=H. [33, 0@:. 56 042.]  
*і:020O 0:0;іG=0AFL. �0 1987 3. ?0 �%%$ C 40E>4 47O@602K 7 3@0<047O=, O:іO 709<0;іAO 

і=4K2і4C0;L=09 ?@0F>ў=09 4759=0AFN, ?0ABC?і;0 1>;LH 70 1 <;=. @C1., 04 4759=0AFі 
:00?5@0BK20ў – 114 BKA. @C1. [33, 0@:. 54 042.] #@K 3MBK< C :00?5@0BK20E ?@0F020;і 8,4 BKA. 
G0;025:, 0 і=4K2і4C0;L=09 ?@0F>ў=09 4759=0AFN 709<0;іAO 14,9 BKA. G0;. &0:і< GK==0< 0<0;L 
C420O 1>;LH0O :>;L:0AFL 0A>1 ?@K=5A;0 :0@KAFі @MA?C1;іFK 1>;LH 70 9 @07>ў. 
' :@0і=5 041K20;0AO :@CHM==5 A0FKO;іABKG=09 M:0=><і:і. � ?0G0B:C 1990-E 33. 

?0GK=05FF0 ?@0FMA 7<5=K ў;0A=0AFі =0 ?@0<KA;>2KE ?@04?@K5AB20E �5;0@CAі, HB> іAB>B=0 
?0ў?;K20;0 =0 ў<>2K D0@<і@020==O :04@02030 ?0BM=FKO;0 @MA?C1;і:і. �0 1991 3>4 і 5 <5AOF0ў 
1992 3. C  03і;ёўA:09 2>1;0AFі =0 31 ?@04?@K5<AB25 і іE AB@C:BC@=KE 047і=:0E 7<5=5=0 
D>@<0 ў;0A=0AFі. ' іE ;і:C, 5 04=>Aі;іAO 40 @MA?C1;і:0=A:09 C;0A=0AFі, 26 ‒ 40 ў;0A=0AFі 
30@04>ў і @0ё=0ў. 30 ?@04?@K5<AB20ў 1K;і 2K:C?;5=K ?@0F>ў=K<і :0;5:BK20<і, 04=> 
?@040475=0 ?0 :>=:C@A5. �>;L:0AFL @01>B=і:0ў =0 ўAіE – 16800 G0;025: [37, 0@:. 68].  
!0?@K:0=FK 1980-E 33. AB0;і ?@0Oў;OFF0 :@K7іA=KO 7’O2K ў M:0=><іFK. ' �5;0@CAі ?07=59, 

GK< C і=HKE @MA?C1;і:0E %%%$ і ў :@0і=5 ў FM;K<. &K< =5 <5=H, C GM@25=і 1989 3. 
:і@0ў=іFB20 �#� 0FM=L20;0 AіBC0FKN, O:0O A:;0420;0AO =0 A?06K25F:і< @K=:C @MA?C1;і:і, O: 
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