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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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A5;5:F88 ?>72>;OB >1>A=>20BL =5>1E>48<>ABL ?>8A:0 =>2KE =0?@02;5=89 53> 8A?>;L7>20=8O 
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A5<O= @0?A0 15;>@CAA:>9 A5;5:F88, 4;O ?@>872>4AB20 ?@>4C:B>2 ?8B0=8O A C;CGH5==>9 
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- <8:@>18>;>38G5A:85 ?>:070B5;8 157>?0A=>AB8 M:A?5@8<5=B0;L=KE >1@07F>2: 
� �(�= , ���#, 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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0,19

2,26 2,38

0,4
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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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&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 
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2011. 3 № 1(4). %. 377‒381. 
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 .: �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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