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�!!"&�&�/ 
�2545=85. !4 BF9K9EF69AAOI CD98CD<SF<SI EA9>B64S CDB8G>J<S G?GKL9AAB= C<M96B= J9AABEF< 
6OCGE>49FES 6 B7D4A<K9AAB@ 4EEBDF<@9AF9. � FB :9 6D9@S ;4CDBE A4 F4>GR CDB8G>J<R A4 
CBFD95<F9?PE>B@ DOA>9 6OEB><=, KFB BCD989?<?B 4>FG4?PABEFP <EE?98B64A<S. !4GKAB= ;484K9= 
S6<?BEP B5BEAB64A<9 EFDG>FGDO 4EEBDF<@9AF4 < CB>4;4F9?9= >4K9EF64 EA9>B6B= CDB8G>J<< 
G?GKL9AAB= C<M96B= J9AABEF< A4 BEAB69 CBFD95<F9?PE><I CD98CBKF9A<=. 
 0B5@80;O 8 <5B>4O. �?S BJ9A>< CBFD95<F9?PE>B7B CB6989A<S <ECB?P;B64?< @9FB8 4A>9F<DB64A<S. 
"5N9@ 6O5BD>< EBEF46<? 500 K9?B69>. 
$57C;PB0BO. 'EF4AB6?9AB, KFB >?4EE<K9E>4S EA9>B64S CDB8G>J<S < @GKAO9 EA9>< S6?SRFES 
CD98CBKF<F9?PAB= BEAB6B= 8?S CDB9>F<DB64A<S AB6B7B C<M96B7B CDB8G>F4. �OS6?9AB, KFB CD< 
CDB9>F<DB64A<< EA9>B6B= CDB8G>J<< G?GKL9AAB= C<M96B= J9AABEF< E?98G9F 4>J9AF<DB64FPES A4 99 
6>GE9 >4> CD<BD<F9FAB@ CBFD95<F9?PE>B@ E6B=EF69. "CD989?9AB, KFB J9?9EBB5D4;AB G?GKL4FP 
C<M96GR J9AABEFP EA9>B6B= CDB8G>J<< CGF9@ <ECB?P;B64A<S 6 99 EBEF469 CD9<@GM9EF69AAB 
B6BMAOI </<?< HDG>FB6OI CBDBL>B6, 6<F4@<AAOI >B@C?9>EB6, A9FD48<J<BAAOI 6<8B6 @G><. 
�O2>4O. %FDG>FGD4 4EEBDF<@9AF4, CB>4;4F9?< CBFD95<F9?PE><I E6B=EF6 EA9>B6B= CDB8G>J<< 
G?GKL9AAB= C<M96B= J9AABEF< D9>B@9A8GRFES 8?S CDB9>F<DB64A<S < CBEF4AB6>< 99 A4 CDB<;6B8EF6B 
A4 BF9K9EF69AAOI CD98CD<SF<SI C<M9>BAJ9AFD4FAB= BFD4E?<. 

��.'��/� %�"��: <0@:5B8=3>2O5 8AA;54>20=8S; A?@>A; ?>B@518B5;8; =5A;04:85 <CG=O5 
A=5:8; 74>@>2>5 ?8B0=85. 

��/ &�&�$"��!�/: %4@G=?9A>B, &. �. %B69DL9AEF6B64A<9 4EEBDF<@9AF4 EA9>B6B= CDB8G>J<< 
A4 BEAB69 4A4?<;4 CD98CBKF9A<= CBFD95<F9?9= / &. �. %4@G=?9A>B [< 8D.] // �9EFA<> �9?BDGEE>B7B 
7BEG84DEF69AAB7B GA<69DE<F9F4 C<M96OI < I<@<K9E><I F9IAB?B7<=. 3 2022. 3 7 2(33). 3 %. 3313. 

 

 

 

IMPROVING THE RANGE OF SNACK PRODUCTS 

BASED ON THE ANALYSIS OF CONSUMER PREFERENCES 

T. D. Samuylenko, T. A. Gurinova, A. V. Akulich, A. A. Bodunova, D. N. Shuvykina 

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

ABSTRACT 
Introduction. Snack products of improved nutritional value are produced in a limited range at domestic 

enterprises. At the same time, such products are in high demand in the consumer market. This fact 

determined the relevance of the study. The scientific task was to substantiate the structure of the assortment 

and quality indicators of snack products of improved nutritional value based on consumer preferences. 
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Materials and methods. The questionnaire method was used to assess consumer behavior. The sample size 

was 500 people. 

Results. It is established that classic snack products and flour snacks are the preferred basis for designing a 

new food product. It is revealed that when designing snack products of improved nutritional value, it is 

necessary to focus on its taste as a priority consumer property. It is determined that it is advisable to improve 

the nutritional value of snack products by using mainly vegetable and/or fruit powders, vitamin complexes, 

and non-traditional types of flour in its composition. 

Conclusions. The structure of the assortment, indicators of consumer properties of snack products of 

improved nutritional value are recommended for designing and putting it into production at domestic 

enterprises of the food concentrate industry. 

KEY WORDS: market research; demand; consumers; unsweetened flour snacks; healthy eating. 
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�9?BDGEE><= DOAB> L<DB>B CD98EF46?9A D4;?<KAO@< 6<84@< >?4EE<K9E>B= A9E?48>B= 
EA9>B6B= CDB8G>J<< A4 BEAB69 CDB8G>FB6 C9D9D45BF>< D4EF<F9?PAB7B EODPS 3 QFB K<CEO, 
CDB8G>FO Q>EFDG;<<, «I?95AO9 ;4>GE><» < 8D. "8A<@ <; ?<89DB6 A4 DOA>9 EA9>B6B= CDB8G>J<< 
S6?S9FES E97@9AF K<CEB6 < CB CDB7AB;4@ Q>EC9DFB6 QF4 F9A89AJ<S EBID4A<FES [134]. %FB<F 
BF@9F<FP, KFB 4EEBDF<@9AF <I 8BEF4FBKAB 69?<>, A4K<A4S BF FD48<J<BAAOI >4DFBH9?PAOI 
K<CEB6, ;4>4AK<64S @GKAO@<, ;9DAB6O@< < HDG>FB6O@<. &9IAB?B7<< <I CDB<;6B8EF64 F4>:9 
;A4K<F9?PAB D4;ASFES < @B7GF 6>?RK4FP QF4CO B5:4D>< </<?< EGL><. !9E@BFDS A4 QF< 
AR4AEO, CBCG?SDABEFP 6E9I 6<8B6 K<CEB6 CBEFBSAAB D4EF9F. "A4 E6S;4A4 E A4?<K<9@ 
<A8<6<8G4?PAB= GC4>B6><, A95B?PLB= @4EEB= B8AB= CBDJ<<, CDBEFBFB= GCBFD95?9A<S, 
Q>BAB@<9= 6D9@9A< C9D9>GE4, E BEB59AABEFPR < D4;ABB5D4;<9@ 6>GEB6. � FB :9 6D9@S, E 
FBK>< ;D9A<S 6BCDBEB6 D4J<BA4?PAB7B C<F4A<S < C<M964D9A<S, A4<5B?99 6BEFD95B64AAO9 
>4DFBH9?PAO9 K<CEO <@9RF F4><9 A98BEF4F><, >4> 6OEB>4S QA9D79F<K9E>4S J9AABEFP ;4 EK9F 
6OEB>B7B EB89D:4A<9 :<DB6 < G7?96B8B6, A4?<K<9 C<M96OI 8B546B>, CBA<:9AAB9 
EB89D:4A<9 5<B?B7<K9E>< 4>F<6AOI 69M9EF6, A9CB?ABJ9AAO= EBEF46 CB BF89?PAO@ 
AGFD<9AF4@. 
� CBE?98A<9 7B8O A4 QF< A98BEF4F>< 5B?PL4S K4EFP CBFD95<F9?9= EF4?4 B5D4M4FP 5B?PLB9 

6A<@4A<9 < <E>4FP ;8BDB6GR 4?PF9DA4F<6G 84AAB@G CDB8G>FG C<F4A<S. 
� J9?B@ EA9>B64S CDB8G>J<S A9 CD98GE@4FD<649F A4?<K<9 4EEBDF<@9AF4 G?GKL9AAB= 

C<M96B= J9AABEF<, BF69K4RM97B CD<AJ<C4@ D4J<BA4?PAB7B C<F4A<S. � FB :9 6D9@S 6E9 
5B?PL9 EB6D9@9AAOI ?R89= EFD9@SFES CBFD95?SFP CDB8G>FO C<F4A<S ;8BDB6B7B EC9>FD4 E 
CB?ABJ9AAO@ EB89D:4A<9@ 6E9I C<F4F9?PAOI 69M9EF6 A4 BEAB69 A4FGD4?PAOI <A7D98<9AFB6, 
6 FB@ K<E?9 < CDB8G>FO 7BFB6O9 > GCBFD95?9A<R. 
�@99FES @<DB6B= BCOF D4;D45BF>< < D94?<;4J<< A4 DOA>9 EA9>B6B= CDB8G>J<< 

G?GKL9AAB= C<M96B= J9AABEF<, EB89D:4M9= 6 E6B9@ EBEF469 D4;?<KAO9 6<8O @G><, 
>D4I@4?4, ;9DA4 D4;?<KAOI ;?4>B6, CDB8G>FO C9D9D45BF>< HDG>FB6 < B6BM9= < 8D. [5311]. 

#D9<@GM9EF69AAB > A<@ @B:AB BFA9EF< Q>EFDG;<BAAO9 EA9>< EB ;?4>4@<, 
C9DEBA4?<;<DB64AAO9 QA9D79F<K9E><9 < CDBF9<AB6O9 EA9><, <ECB?P;G9@O9 6 C<F4A<< 
ECBDFE@9AB6.  
!4 DOAB> $9ECG5?<>< �9?4DGEP 5B?PL<AEF6B F4>B= EA9>B6B= CDB8G>J<< CBEF46?S9FES <; 

EFD4A 5?<:A97B < 84?PA97B ;4DG59:PS, < ;4 EK9F D4EIB8B6 A4 FD4AECBDF<DB6>G BA< <@9RF 
;A4K<F9?PAGR EFB<@BEFP (EA9>B64S CDB8G>J<S «Dr. Korner», EFD4A4-CDB<;6B8<F9?P $BEE<S; 
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EA9>B64S CDB8G>J<S «SantaMaria», EFD4A4-CDB<;6B8<F9?P ,69J<S < 8D.)1, 2
. 

"EAB6AO@< BF9K9EF69AAO@< CDB<;6B8<F9?S@< EA9>B6B= CDB8G>J<< 6 $9ECG5?<>9 
�9?4DGEP S6?SRFES """ «�9?CDB8G>F», �� «"A974», "�" « 4LC<M9CDB8». "8A4>B A4 
E97B8ASLA<= 89AP, A9E@BFDS A4 EB6D9@9AAB9 B5BDG8B64A<9 QF<I CD98CD<SF<=, <I C9D98B6O9 
F9IAB?B7<<, >BFBDO9 CB;6B?SRF 6OD454FO64FP >4K9EF69AAGR CDB8G>J<R, BF69K4RMGR 
FD95B64A<S@ F9IA<K9E><I ABD@4F<6AOI CD46B6OI 4>FB6 < G8B6?9F6BDSRMGR 
CBFD95<F9?PE><= ECDBE, EA9>B64S CDB8G>J<S G?GKL9AAB= C<M96B= J9AABEF< A9 
6OCGE>49FES3

.  

� GE?B6<SI >BA>GD9AFAB= 5BDP5O A4 B5N9@O D94?<;4J<< CDB8G>FB6 C<F4A<S, 6 FB@ K<E?9 
< EA9>B6B= CDB8G>J<<, <, EBBF69FEF69AAB, A4 GEC9I Q>BAB@<K9E>B= 89SF9?PABEF< 
CD98CD<SF<=-<;7BFB6<F9?9= 6?<SRF CBFD95<F9?PE><9 I4D4>F9D<EF<>< CDB8G>FB6 C<F4A<S < 
EC9>FD 6OD454FO649@B7B 4EEBDF<@9AF4. �?S CB6OL9A<S QHH9>F<6ABEF< D45BFO CD98CD<SF<= 
C<M9>BAJ9FD4FAB= BFD4E?<, 6OD454FO64RM<I EA9>B6GR CDB8G>J<R, EGM9EF69AAO@ 
S6?SRFES CD98CBKF9A<S CBF9AJ<4?PAOI CBFD95<F9?9=, H4>FBDO, HBD@<DGRM<9 
CBFD95<F9?PE>GR J9AABEFP EA9>B6B= CDB8G>J<<. -FB CB;6B?<F D4EL<D<FP 4EEBDF<@9AF 
EA9>B6B= CDB8G>J<<, 6 FB@ K<E?9 < CB6OL9AAB= C<M96B= J9AABEF< [12]. 
"5N9>F <EE?98B64A<S 3 4EEBDF<@9AF EA9>B6B= CDB8G>J<< G?GKL9AAB= C<M96B= J9AABEF<. 
#D98@9F <EE?98B64A<S 3 ;4>BAB@9DABEF< CBFD95<F9?PE>B7B CB6989A<S >4> BEAB64 8?S 

CDB9>F<DB64A<S 4EEBDF<@9AF4 < CBFD95<F9?PE><I E6B=EF6 EA9>B6B= CDB8G>J<< G?GKL9AAB= 
C<M96B= J9AABEF<. 
*9?P <EE?98B64A<S 3 D4EL<D9A<9 4EEBDF<@9AF4 6OD454FO649@B= BF9K9EF69AAO@< 

CD98CD<SF<S@< C<M9>BAJ9AFD4FAB= BFD4E?< EA9>B6B= CDB8G>J<< G?GKL9AAB= C<M96B= 
J9AABEF<. 
!4GKA4S ;484K4 3 B5BEAB64A<9 EFDG>FGDO 4EEBDF<@9AF4 < CB>4;4F9?9= >4K9EF64 EA9>B6B= 

CDB8G>J<< G?GKL9AAB= C<M96B= J9AABEF< A4 BEAB69 CBFD95<F9?PE><I CD98CBKF9A<=. 
 

 �&�$���/ �  �&"�/ 

�?S <EE?98B64A<S CBFD95<F9?PE>B7B CB6989A<S CD< CD<B5D9F9A<< EA9>B6B= CDB8G>J<< 
A4E9?9A<9@ <ECB?P;B64?< @9FB8 @4D>9F<A7B6B7B <EE?98B64A<S, 6>?RK4RM<= E5BD, 
B5D45BF>G < 4A4?<; 84AAOI BCDBE4 [13315]. 

"5N9@ 6O5BD>< EBEF46<? 500 K9?B69> (64,0 % :9AM<A, 36,0 % @G:K<A) D4;AB7B 6B;D4EF4 
(8,0 % D9ECBA89AFB6 6 6B;D4EF9 8B 18 ?9F, 84,0 % 3 6 6B;D4EF9 BF 18 8B 30 ?9F; 6,0 % 3 6 
6B;D4EF9 BF 30 8B 50 ?9F; 2,0 % 3 6 6B;D4EF9 5B?99 50 ?9F), EBJ<4?PAB7B EF4FGE4 (58,0 % 3 
D45BK<9/E?G:4M<9; 16,0 % 3 EFG89AFO; 12,0 % 3 L>B?PA<><; 8,0 % 3 C9AE<BA9DO; 4,0 % 3 
59;D45BFAO9; 2,0 % 3 8DG7B= EF4FGE), S6?SRM<IES :<F9?S@< $9ECG5?<>< �9?4DGEP. �O5BD>4 
3 69DBSFABEFA4S, 59; CB6FBD9A<=. 
%5BD <AHBD@4J<< CDB6B8<?ES 6 6<89 4A>9F<DB64A<S E C9D9KA9@ 6BCDBEB6, >4E4RM<IES 

EA9>B6B= CDB8G>J<<, < 64D<4AFB6 BF69FB6 A4 A<I, CD98EF46?9AAOI 6 F45?. 1. 
         

 

 

 

                                                           
1%B6D9@9AAO9 CB8IB8O 6 F9IAB?B7<< 59;BC4EAB= EA9>B6B= CDB8G>J<<. [-?9>FDBAAO= D9EGDE]. 3 15 ABS5DS 

2021. 3 $9:<@ 8BEFGC4: https://cyberleninka.ru/article/n /sovremennye-podhody-v-tehnologii-bezopasnoy-snekovoy-

produktsii/viewer. 
2#DB<;6B8EF6B CB?9;AOI EA9>B6 G69?<K<649FES. [-?9>FDBAAO= D9EGDE]. 3 12 H96D4?S 2022. 3 $9:<@ 8BEFGC4: 

https://rb.ru/opinion/healthy-snacks. 
3�9?BDGEE><9 K<CEO: B5;BD CDB<;6B8<F9?9=, 6>GEB6O9 >4K9EF64, BF;O6O. [-?9>FDBAAO= D9EGDE]. 3 12 H96D4?S 

2022. 3 $9:<@ 8BEFGC4: https://alto-group.ru/new/915-proizvodstvo-poleznyh-snekov-uvelichivaetsya.html. 

https://cyberleninka.ru/article/n%20/sovremennye-podhody-v-tehnologii-bezopasnoy-snekovoy-produktsii/viewer
https://cyberleninka.ru/article/n%20/sovremennye-podhody-v-tehnologii-bezopasnoy-snekovoy-produktsii/viewer
https://rb.ru/opinion/healthy-snacks
https://alto-group.ru/new/915-proizvodstvo-poleznyh-snekov-uvelichivaetsya.html
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&01;. 1.  �A>9F4 E5BD4 <AHBD@4J<< 

Table 1. Data collection questionnaire 

�BCDBEO �4D<4AFO BF65FB6 
1. '>4:<F9 �4L CB?: 4) @G:E>B=; 

5) :9AE><= 
 

2. '>4:<F9 �4L 6B;D4EF: 4) 8B 18 ?9F; 
5) BF 18 8B 30 ?9F; 
6) BF 30 8B 50 ?9F; 
7) E6OL9 50 ?9F 
 

3. '>4:<F9 �4L EBJ<4?PAO= 

EF4FGE: 
4) D45BK<9/E?G:4M<9; 
5) EFG89AFO; 
6) L>B?PA<><; 
7) C9AE<BA9DO; 
8) 59;D45BFAO9; 
9) 8DG7B9 
 

4. "FABL9A<9 > EA9>B6B= 
CDB8G>J<<: 

4) «QFB 6D98AB»; 
5) «9E?< 6 G@9D9AAOI >B?<K9EF64I, FB QFB A9 BK9AP 
6D98AB»; 
6) «A<>4>B7B 6D984 A9F» 
 

5. +4EFBF4 CBFD95?9A<S EA9>B6B= 
CDB8G>J<<: 

4) 9:98A96AB; 
5) 334 D4;4 6 A989?R; 
6) 132 D4;4 6 A989?R; 
7) 334 D4;4 6 @9ESJ; 
8) D9:9 1 D4;4 6 @9ESJ; 
9) A9 GCBFD95?SR 
 

6. #D98CBKF<F9?PAO= 6<8 
EA9>B6B= CDB8G>J<< 

CD< CBFD95?9A<<: 

4) >?4EE<K9E><9(K<CEO, CDB8G>FO Q>EFDG;<<, 
6 FB@ K<E?9 EB?9AO= CBC>BDA); 
5) A4FGD4?PAO9 (E9@9K><, BD9I< < 8D.); 
6) @GKAO9 (EGI4D<><, EB?B@>4, C9K9AP9, 
>D9A89?P>< < 8D.); 
7) @BDE><9 (EGL9A4S DO54, >4?P@4DO); 
8) @SEAO9 (>BCK9AO9 >B?54E><); 
9) EODAO9 (>BCK9AO= EOD); 
:) 8DG7B9 
 

7. #BFD95<F9?< EA9>B6B= 
CDB8G>J<<: 

4) 8?S E95S; 
5) 8?S 89F9=; 
6) 8?S E9@P<; 
7) 8?S 8DG;9=/;A4>B@OI; 
8) 8DG7B9 
 

8. #D<BD<F9F CD< 6O5BD9 
EA9>B6B= CDB8G>J<<: 

4) J9A4; 
5) 6>GEB6O9 BEB59AABEF<; 
6) CDB<;6B8<F9?P; 
7) @4D>4; 
8) GC4>B6>4; 
9) EBEF46; 
:) 8DG7B9 
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#DB8B?:9A<9 &01;. 1 
 

9. �?<SA<9 D9>?4@O A4 �4L 

6O5BD CD< CB>GC>9 EA9>B6B= 

CDB8G>J<<:  
 

4) 84; 
5) A9F 

10. �4L9 6BECD<SF<9 EA9>B6B= 

CDB8G>J<<: 
4) «CDBEFB ?R5?R <AB784 CBIDGEF9FP»; 
5) «<ECB?P;GR 6 >4K9EF69 C9D9>GE4»; 
6) «CB8A<@4RF @A9 A4EFDB9A<9»; 
7) «CDB8G>F 8?S @B?B89:<»; 
8) «;4>GE>4 > C<6G»; 
9) «KFB5O GFB?<FP 7B?B8»; 
:) «9EFP K<CEO 6D98AB 8?S ;8BDB6PS»; 
;) «@A9 AD46<FES CDB5B64FP AB6O9 6>GEO»; 
<) 8DG7B9 
 

11. "FABL9A<9 > EA9>B6B= 

CDB8G>J<< G?GKL9AAB= C<M96B= 
J9AABEF<: 

4) BFD<J4F9?PAB9; 
5) A9=FD4?PAB9; 
6) CB?B:<F9?PAB9; 
7) ;4FDG8ASREP BF69F<FP 
 

12. #D<BD<F9FAO9 
8BCB?A<F9?PAO9 EODP96O9 
>B@CBA9AFO, G?GKL4RM<9 
C<M96GR J9AABEFP EA9>B6B= 

CDB8G>J<<: 

4) B6BMAO9/HDG>FB6O9 CBDBL><; 
5) A9FD48<J<BAAO9 6<8O @G>< (D<EB64S, ?PASA4S, 
4@4D4AFB64S < 8D.); 

6) CDB5<BF<K9E><9 8B546><; 
7) C<M96O9 6B?B>A4; 
8) 6<F4@<AAO9 >B@C?9>EO); 
9) @<A9D4?PAO9 >B@C?9>EO; 
:) 8DG7B9 
 

13. #DB7AB;A4S K4EFBF4 
CBFD95?9A<S EA9>B6B= CDB8G>J<< 
G?GKL9AAB= C<M96B= J9AABEF<: 

4) 9:98A96AB; 
5) 334 D4;4 6 A989?R; 
6) 132 D4;4 6 A989?R; 
7) 334 D4;4 6 @9ESJ; 
8) D9:9 1 D4;4 6 @9ESJ; 
9) A9 CB>GC4? 5O 

 

14. #D<BD<F9FA4S J9AB64S 
>4F97BD<S ED98A9= C4K>< (90 7) 
EA9>B6B= CDB8G>J<< G?GKL9AAB= 
C<M96B= J9AABEF<: 

4) BF 1 8B 1,5 59?. DG5.; 
5) BF 1,5 8B 2,0 59?. DG5.; 
6) BF 2,0 8B 2,5 59?. DG5.; 
7) 5B?PL9 2,5 59?. DG5.; 
8) 8DG7B9 

 

$9;G?PF4FO 4A>9F<DB64A<S B5D45BF4AO EF4F<EF<K9E><@< @9FB84@< E 69DBSFABEFPR 95,0 %. 
"L<5>4 EBEF46<?4 5,0 %. %F4A84DFAB9 BF>?BA9A<9 EBEF46<?B BF 0,91 8B 1,23. 

 

$��'�0&�&/ � �% "�%'���!�� 

#DB6989AAO9 <EE?98B64A<S CB>4;4?<, KFB EA9>B6GR CDB8G>J<R 8BEF4FBKAB 4>F<6AB 
CD<B5D9F4RF D4;?<KAO9 >4F97BD<< A4E9?9A<S. �4> CB>4;O64RF D9;G?PF4FO, CD98EF46?9AAO9 
A4 D<E. 1, 5B?PL<AEF6B D9ECBA89AFB6 (76,0 %) EK<F4RF, KFB CD98?4749@4S 6 FBD7B6B= E9F< 
CBFD95<F9?S@ EA9>B64S CDB8G>J<S A9 S6?S9FES 6D98AB=, 9E?< GCBFD95?SFP 6 G@9D9AAOI 
>B?<K9EF64I. #D< QFB@ 18,0 % D9ECBA89AFB6 BF@9F<?<, KFB BF EA9>B6B= CDB8G>J<< A9F 
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"EAB6AO@< >D<F9D<S@< 6O5BD4 EA9>B6B= CDB8G>J<< 8?S 5B?PL<AEF64 D9ECBA89AFB6 
S6?SRFES 6>GEB6O9 BEB59AABEF< (G>4;4?< 88,0 % D9ECBA89AFB6). 76,0 % CBFD95<F9?9= 
BD<9AF<DGRFES A4 J9AG, 30,0 % BCDBL9AAOI B5D4M4RF 6A<@4A<9 A4 GC4>B6>G, 24,0 % 3 A4 
EBEF46, 20,0 % 3 A4 CDB<;6B8<F9?S, 14,0 % 3 A4 @4D>G, KFB < BFD4:4RF 84AAO9 A4 D<E. 4. 

 
$8A. 3. #BFD95<F9?< EA9>B6B= CDB8G>J<<  

Fig. 3. Consumers of snack products 

 
$8A. 4. #D<BD<F9F CD< 6O5BD9 EA9>B6B= CDB8G>J<<  

Fig. 4. Priority in choosing snack products 
 

�OS6?SS, 6?<S9F ?< D9>?4@4 A4 6O5BD CBFD95<F9?9= CD< CB>GC>9 EA9>B6B= CDB8G>J<<, 
5O?B GEF4AB6?9AB, KFB 70,0 % D9ECBA89AFB6 EK<F4RF 99 A9EGM9EF69AAO@ H4>FBDB@ CD< 
6O5BD9, BEF4?PAO9 D9ECBA89AFO GK<FO64RF 6B;89=EF6<9 D9>?4@O A4 6O5BD. 

 
$8A. 5. �BECD<SF<9 EA9>B6B= CDB8G>J<< CBFD95<F9?S@< 

Fig. 5. Perception of snack products by consumers 
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24 %

20 %
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CDBEFB ?R5?R <AB784 
CBIDGEF9FP K<CE4@<

<ECB?P;GR 6 >4K9EF69 C9D9>GE4

CB8A<@4RF @A9 A4EFDB9A<9

CDB8G>F 8?S @B?B89:<

;4>GE>4 > C<6G 
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#D98EF46?9AAO9 A4 D<E. 5 84AAO9 CB>4;O64RF, KFB BEAB6A4S @4EE4 BF9K9EF69AAOI 
CBFD95<F9?9= CD<B5D9F4RF EA9>B6GR CDB8G>J<R «CDBEFB CBIDGEF9FP&» (36,0 % 
BCDBL9AAOI) < 6 >4K9EF69 ;4>GE>< > C<6G (30,0 %). $S8 D9ECBA89AFB6 BF@9F<?< <AF9D9E > 
AB6O@ 6>GE4@, <ECB?P;B64A<9 EA9>B6B= CDB8G>J<< 6 >4K9EF69 CB?ABJ9AAB7B C9D9>GE4, 8?S 
CB8ASF<S A4EFDB9A<S. 4,0 % D9ECBA89AFB6 EK<F4RF EA9>B6GR CDB8G>J<R <E>?RK<F9?PAB 
CDB8G>FB@ 8?S @B?B89:<. 
� IB89 BCDBE4 6OSEA<?< 6B;@B:ABEFP CBS6?9A<S A4 DOA>9 AB6OI 6<8B6 EA9>B6B= 

CDB8G>J<<, 6 FB@ K<E?9 CB6OL9AAB= C<M96B= J9AABEF<. 56,0 % D9ECBA89AFB6 A9=FD4?PAB 
BFABESFES > F4>B= CDB8G>J<<, 44,0 % 3 CB?B:<F9?PAB. !< B8<A <; BCDBL9AAOI D9ECBA89AFB6 
A9 6OE>4;4? BFD<J4F9?PAB7B BFABL9A<S > EA9>B6B= CDB8G>J<< G?GKL9AAB= C<M96B= 
J9AABEF<. 
'?GKL9A<9 C<M96B= J9AABEF< C<M96OI CDB8G>FB6, 6 FB@ K<E?9 < @GKAOI CDB8G>FB6 

C<F4A<S, B5GE?B6?9AB A98BEF4FBKAO@ < A9E54?4AE<DB64AAO@ EB89D:4A<9@ 6 D4J<BA9 
A4E9?9A<S DS84 AGFD<9AFB6. � A4L9= EFD4A9 E<FG4J<S GEG7G5?S9FES FD48<J<BAAB @4?O@ 
CBFD95?9A<9@ B6BM9= < HDG>FB6 < 6B;A<>L<@ A98BEF4F>B@ 6 D4J<BA9 @SEAOI < @B?BKAOI 
CDB8G>FB6. � FB :9 6D9@S CBFD95<F9?P CB-D4;AB@G 6BECD<A<@49F AB6O= CDB8G>F E 
<ECB?P;B64A<9@ 8BCB?A<F9?PAB7B EODPS, I<@<K9E><= EBEF46 >BFBDB7B @B:9F G?GKL4FP 
C<M96GR J9AABEFP. #BQFB@G 6 <EE?98B64A<SI 5O?< BJ9A9AO @A9A<S D9ECBA89AFB6 B 
CD<BD<F9FAOI 8BCB?A<F9?PAOI EODP96OI >B@CBA9AF4I, G?GKL4RM<I J9AABEFP EA9>B6B= 
CDB8G>J<<. $9;G?PF4FO BCDBE4 CD98EF46?9AO A4 D<E. 6. "A< E6<89F9?PEF6GRF B FB@, KFB 6 
EBEF469 EA9>B6B= CDB8G>J<< G?GKL9AAB= C<M96B= J9AABEF< 54,0 % D9ECBA89AFB6 IBF9?< 5O 
6<89FP B6BMAO9/HDG>FB6O9 CBDBL><, 52,0 % 3 6<F4@<AAO9 >B@C?9>EO, 40,0 % 3 
A9FD48<J<BAAO9 6<8O @G>< (D<EB64S, ?PASA4S, 4@4D4AFB64S < 8D.), 36,0 % 3 @<A9D4?PAO9 
>B@C?9>EO, 24,0 % 3 C<M96O9 6B?B>A4, 14,0 % 3 CDB5<BF<K9E><9 8B546><. 

 
$8A. 6. #D<BD<F9FAO9 8BCB?A<F9?PAO9 EODP96O9 >B@CBA9AFO, 

 G?GKL4RM<9 C<M96GR J9AABEFP EA9>B6B= CDB8G>J<< 
 

Fig. 6. Priority additional raw materials components 

that improve the nutritional value of snack products 

 

#D< B5BEAB64A<< D4;D45BF>< AB6B7B C<M96B7B CDB8G>F4 A9@4?B64:AO@ S6?S9FES < 
CDB7AB;A4S K4EFBF4 97B CBFD95?9A<S, >BFBD4S CB;6B?S9F C?4A<DB64FP B5N9@O CDB<;6B8EF64. 
$9;G?PF4FO, CD98EF46?9AAO9 A4 D<E. 7, CB>4;O64RF, KFB @A9A<S D9ECBA89AFB6 E<?PAB 
D4;ASFES 6 84AAB@ 6BCDBE9. ">B?B CB?B6<AO 6E9I D9ECBA89AFB6 7BFB6O GCBFD95?SFP 
A9E?48><9 @GKAO9 EA9>< >4> @<A<@G@ 1 D4; 6 A989?R, BEF4?PAO9 E>?BASRFES > @A9A<R B 
6B;@B:ABEF< GCBFD95?9A<S AB6B7B CDB8G>F4 BF 1 D4;4 6 @9ESJ. 

 

 

54 %

40 %

14 %

24 %

52 %

36 %

B6BMAO9/HDG>FB6O9 CBDBL><

A9FD48<J<BAAO9 6<8O @G><

CDB5<BF<K9E><9 8B546><

C<M96O9 6B?B>A4

6<F4@<AAO9 >B@C?9>EO

@<A9D4?PAO9 >B@C?9>EO
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!9@4?B64:AO@ 8?S D9ECBA89AFB6 S6?S9FES < J9AB64S >4F97BD<S AB6B7B C<M96B7B 
CDB8G>F4, F4> >4> 8?S CB>GC4F9?S BA4 6OD4:49FES >4> 6 89A9:AOI <;89D:>4I CD< 
CD<B5D9F9A<< CDB8G>F4, F4> < <@99F A9>BFBDGR CE<IB?B7<K9E>GR EBEF46?SRMGR. 

#DB6989AAO9 <EE?98B64A<S CB>4;4?<, KFB BEAB6A4S @4EE4 CBFD95<F9?9= (70,0 %) 7BFB6O 
CD<B5D9F4FP A9E?48><9 @GKAO9 EA9>< 6 8<4C4;BA9 J9A BF 1,5 8B 2,5 DG5?9= ;4 ED98ARR C4K>G 
(90 7). 

 
$8A. 7. #DB7AB;A4S K4EFBF4 CBFD95?9A<S EA9>B6B= CDB8G>J<< G?GKL9AAB= C<M96B= J9AABEF< 

Fig. 7. Forecast frequency of consumption of snack products to improve nutritional value 

 

%A9>B64S CDB8G>J<S A9 S6?S9FES <E>?RK9A<9@ 6 QFB@ A4CD46?9A<<. &4>, @4D>9F<A7B6O9 
<EE?98B64A<S ECDBE4 A4 EA9>B6GR CDB8G>J<R CDB6B8<?<EP !<:97BDB8E><@ 7BEG-
84DEF69AAO@ C9847B7<K9E><@ GA<69DE<F9FB@ [16]. "8A4>B, CD98EF46?9AAO9 46FBD4@< 
<EE?98B64A<S ;4FD47<64RF 8BEF4FBKAB G;>GR 6O5BD>G (50 K9?B69>), BFABESMGRES FB?P>B > 
>BA>D9FAB@G 7BDB8G. �DB@9 FB7B, 4A>9FAO9 6BCDBEO 6OEFDB9AO F4><@ B5D4;B@, KFB5O 
CBFD95<F9?P BJ9A<64? ?<LP 6A9LA<= 6<8 EA9>B6B= CDB8G>J<<, 4 A9 99 >4K9EF6B < EBEF46, 
A4?<K<9 CDB8G>J<< HGA>J<BA4?PAB= A4CD46?9AABEF<. #BQFB@G BEAB6A4S @4EE4 6BCDBEB6 
A4CD46?9A4 A4 <;GK9A<9 6?<SA<S D9>?4@O A4 6O5BD, 8<;4=A4, J69F4 GC4>B6>< < A4?<K<9 99 
CDB@B-69DE<=. "EAB6AO@ A98BEF4F>B@ F4>B7B @4D>9F<A7B6B7B <EE?98B64A<S S6?S9FES 4>J9AF 
A9 A4 CD98CBKF9A<S CBFD95<F9?S, 4 A4 CD<BD<F9FAO9 A4CD46?9A<S D4;6<F<S G CDB<;6B8<F9?9= 
< CDB86<:9A<9 A9B5IB8<@OI 8?S A<I FB64DB6 A4 CBFD95<F9?PE><= DOAB>. &B 9EFP 
H4>F<K9E>< CD98EF46?9AO BEAB6AO9 A4CD46?9A<S CD< HBD@<DB64A<< CBFD95<F9?PE>B7B 
ECDBE4 CDB<;6B8<F9?S@<, 4 A9 :9?4A<S E4@B7B CBFD95<F9?S. -FB < CB8F69D:849FES 
BFEGFEF6<9@ 6BCDBEB6 D4;AB= >4F97BD<<, BFABESM<IES > EA9>B6B= CDB8G>J<<. 

 

����.'�!�� 
#B 84AAO@ CDB6989AAB7B BCDBE4 CB8F69D:89A4 6OEB>4S K4EFBF4 CBFD95?9A<S EA9>B6B= 

CDB8G>J<<. $9ECBA89AFO EK<F4RF, KFB 9E?< GCBFD95?SFP EA9>B6GR CDB8G>J<R 6 G@9D9AAOI 
>B?<K9EF64I, FB QFB A9 CD<ABE<F 6D984 ;8BDB6PR. � >4K9EF69 C9D9>GE4 A4<5B?99 CBCG?SDAO 
>?4EE<K9E><9 EA9>< (K<CEO, CDB8G>FO Q>EFDG;<<), @GKAO9 EA9>< (EGI4D<><, EB?9A4S EB?B@>4, 
C9K9AP9, >D9A89?P>< < 8D.). "EAB6AO@< H4>FBD4@< CB>GC4F9?PE>B7B CD98CBKF9A<S CD< 
6O5BD9 EA9>B6B= CDB8G>J<< S6?SRFES 6>GE, J9A4, 6A9LA<= 6<8 GC4>B6>< < EBEF46. 
$9ECBA89AFO CB?B:<F9?PAB BFABESFES > EA9>B6B= CDB8G>J<< G?GKL9AAB= C<M96B= 
J9AABEF<. � >4K9EF69 <A7D98<9AFB6, CB6OL4RM<I C<M96GR J9AABEFP A9E?48><I @GKAOI 
EA9>B6, CBFD95<F9?< IBF9?< 5O 6<89FP B6BMAO9/HDG>FB6O9 CBDBL><, 6<F4@<AAO9 
>B@C?9>EO < A9FD48<J<BAAO9 6<8O @G>< (D<EB64S, ?PASA4S, 4@4D4AFB64S < 8D.). 
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1-2 D4;4 6 A989?R

3-4 D4;4 6 A989?R

D9:9 1 6 @9ESJ
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%FDG>FGD4 4EEBDF<@9AF4, CB>4;4F9?< CBFD95<F9?PE><I E6B=EF6 EA9>B6B= CDB8G>J<< 
G?GKL9AAB= C<M96B= J9AABEF< D9>B@9A8GRFES 8?S CDB9>F<DB64A<S < CBEF4AB6>< 99 A4 
CDB<;6B8EF6B A4 BF9K9EF69AAOI CD98CD<SF<SI C<M9>BAJ9AFD4FAB= BFD4E?<. 
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 . �. �5AP>B64 
�5;>@CAA:89 3>AC40@AB25==O9 Q:>=><8G5A:89 C=825@A8B5B,  5A?C1;8:0 �5;0@CAP 

�!!"&�&�/ 
�2545=85: 4>FG4?PABEFP <EE?98B64A<S B5GE?B6?9A4 6B;@B:ABEFPR <ECB?P;B64A<S CDBDBM9AAB7B 
;9DA4 6 >BAE9D6AB= CDB@OL?9AABEF<. !4GKA4S ;484K4 <EE?98B64A<S 3 B5BEAB64A<9 CD<@9A9A<S 
<AF97D<DB64AAB7B F9IAB?B7<K9E>B7B CB>4;4F9?S «EF9C9AP CDBD4M<64A<S» 8?S >?4EE<H<>4J<< 
B8ABDB8ABEF< CDBDBM9AAB7B ;9DA4 < CDB7AB;<DB64A<S 97B C<M96B= J9AABEF<. 
 0B5@80;O 8 <5B>4O: B5D4;JO ;9DA4 CL9A<JO (Triticum aestivum L.) 8?S CDBD4M<64A<S < 
B5DGL9AAB7B ;9DA4 7D9K<I< (Fagopyrum esculentum) 8?S CDBD4M<64A<S. �?S BJ9A>< 6?<SA<S 
F9@C9D4FGDO < CDB8B?:<F9?PABEF< CDBD4M<64A<S A4 EBEF46 < C<M96GR J9AABEFP CDBDBM9AAB7B 
;9DA4 C?4A<DB64?< Q>EC9D<@9AF 6 8<4C4;BA9 F9@C9D4FGD BF 10 8B 30 °C 6 F9K9A<9 0&72 K4EB6. 
#D<@9AS?<EP EF4A84DFAO9 H<;<>B-I<@<K9E><9 @9FB8O BCD989?9A<S 6?4:ABEF<, 4;BF4, :<D4, 
>D4I@4?4, >?9FK4F>< < E4I4DB6. 
$57C;PB0BO: CD<ASFB 7 EF9C9A9= CDBD4M<64A<S 8?S CL9A<JO < 5 EF9C9A9= CDBD4M<64A<S 8?S 
7D9K<I<. �GKL<= QHH9>F D46AB@9DAB7B CDBD4M<64A<S CB>4;4A CD< 20 °% 8?S CL9A<JO < CD< 25 °% 
8?S 7D9K<I<.  4>E<@4?PAO= 6OIB8 CDBDBM9AAB7B ;9DA4 CL9A<JO (1763180 %) EBBF69FEF6G9F 
CDB8B?:<F9?PABEF< CDBD4M<64A<S 36342 K4E4, CDBDBM9AAB7B ;9DA4 7D9K<I< (1903193 %) 3  
24342 K4E4. � CDBDBM9AAB@ ;9DA9 CD< H4>F<K9E>B= 6?4:ABEF< CL9A<JO 48,4 % < 7D9K<I< 55,5 % 
ED98A99 EB89D:4A<9 59?>4 EBEF46?S9F 6,5 %, ED98A99 EB89D:4A<9 :<D4 0,2 %, ED98A99 EB89D:4A<9 
>D4I@4?4 6 CL9A<J9 34,4 %, 6 7D9K<I9 3 31,8 %. %B89D:4A<9 E4I4DB6 6 CDBDBM9AAB= CL9A<J9 8B  
3,34 %, >?9FK4F>< 3 8B 10,5 %. 
�O2>4O: B5BEAB64AAO= F9IAB?B7<K9E><= CB>4;4F9?P «EF9C9AP CDBD4M<64A<S» @B:9F EF4FP 
>4K9EF69AAB= I4D4>F9D<EF<>B= CDBDBM9AAB7B ;9DA4 < <ECB?P;B64FPES 8?S CDB7AB;<DB64A<S C<M96B= 
J9AABEF< CDBM9AAB7B ;9DA4.  

��.'��/� %�"��: ?@>@>M5==>5 75@=>; :@8B5@88 ?@>@0M820=8S; AB5?5=P ?@>@0M820=8S; 2OE>4 
?>;CD01@8:0B0; <0:@>=CB@85=BO; ?8M52O5 2>;>:=0. 

��/ &�&�$"��!�/: �9AP>B64,  . �. �?<SA<9 GE?B6<= CDBD4M<64A<S A4 EBEF46 < >4K9EF6B ;9DA4 
CL9A<JO < 7D9K<I< /  . �. �9AP>B64 // �9EFA<> �9?BDGEE>B7B 7BEG84DEF69AAB7B GA<69DE<F9F4 
C<M96OI < I<@<K9E><I F9IAB?B7<=. 3 2022. 3 7 2(33). 3 %. 14326.   

 

 

INFLUENCE OF SPROUTING CONDITIONS ON THE COMPOSITION AND QUALITY 

OF WHEAT AND BUCKWHEAT GRAINS 

M. L. Zenkova 

Belarus State Economic University, Republic of Belarus 

ABSTRACT 
Introduction: the relevance of the study is due to the possibility of using sprouted grain in the canning 

industry. The scientific task of the study is to substantiate the application of the integrated technological 

indicator «sprouting degree» to classify the homogeneity of sprouted grain and predict its nutritional value. 

Materials and methods: samples of wheat grain (Triticum aestivum L.) for sprouting and hulled buckwheat 

grain (Fagopyrum esculentum) for sprouting. To assess the effect of temperature and duration of sprouting 

on the composition and nutritional value of sprouted grains, an experiment was planned in the temperature 

range from 10 to 30 °C for 0...72 hours. Standard physico-chemical methods for determination of moisture, 

nitrogen, fat, starch, fiber and sugars were used. 
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Results: 7 degrees of sprouting for wheat and 5 degrees of sprouting for buckwheat are accepted. The best 
effect of homogeneous sprouting is shown at 20 °C for wheat and at 25 °C for buckwheat. The maximum 
yield of sprouted wheat grains (1763180 %) corresponds to the sprouting duration of 36342 hours, of 
sprouted buckwheat grains (1903193 %) 3 24342 hours. With an actual humidity of 48,4 % in wheat and 
55,5 % in buckwheat the average protein content was 6,5 %, the average fat content 0,2 %, the average 
starch content in wheat was 34,4 %, in buckwheat  3  31,8 %. The content of sugars in sprouted wheat is up 
to 3,34 %, fiber content up to 10,5 %. 
Conclusions: reasonable technological indicator «degree of sprouting» can become a qualitative 

characteristic of sprouted grain and be used to predict the nutritional value of sprouted grain. 

KEY WORDS: sprouted grain; sprouting criteria; degree of sprouting; semi-finished product yield; 

macronutrients; dietary fiber. 

FOR CITATION: Zenkova, M. L. Influence of sprouting conditions on the composition and quality of 

wheat and buckwheat grains / M. L. Zenkova // Vestnik of the Belarusian State University of Food and 

Chemical Technologies. 3 2022. 3 7 2(33). 3 P. 14326 (in Russian). 
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#DBJ9EE CDBD4M<64A<S ;9DA4 L<DB>B <ECB?P;G9FES CDB<;6B8<F9?S@< C<M96B= CDB8G>J<< 
8?S G?GKL9A<S C<M96B= J9AABEF< < 6>GE4 CDB8G>FB6. 'K9AO@< CDB6B8SFES <EE?98B64A<S CB 
6<8B6B@G BF5BDG >G?PFGD < BCF<@<;4J<< CDBJ9EE4 CDBD4M<64A<S, CB <;GK9A<R 6?<SA<S 
F9IAB?B7<K9E><I C4D4@9FDB6 A4 C<M96GR J9AABEFP CDBDBM9AAB7B ;9DA4 < >BA9KAB7B 
CDB8G>F4, A4 @<>DBH?BDG CDBDBM9AAB7B ;9DA4, A4 ECBEB5O 8B546?9A<S CDBDBM9AAB7B ;9DA4 
6 C<M96O9 CDB8G>FO [1, 2]. #DBDBM9AAO9 ;9DA4, 6 6<89 EB?B84, <;-;4 CB6OL9AAB= 
H9D@9AF4F<6AB= 4>F<6ABEF<, G:9 @AB7B ?9F <ECB?P;GRFES 6 CDB<;6B8EF69 C<64. &9IAB?B7<S 
CDB<;6B8EF64 EB?B84 CB?B:9A4 6 BEAB6G CDB<;6B8EF64 CDBDBM9AAB7B ;9DA4 < 5B5B6OI 
>G?PFGD @AB7<@< GK9AO@<. %B7?4EAB D4;?<KAO@ <EE?98B64A<S@, CDBDBM9AAO9 ;9DA4 
EB89D:4F CB6OL9AAB9 >B?<K9EF6B A9;4@9A<@OI 4@<AB><E?BF [3, 4], <@9RF CB6OL9AAGR 
5<B?B7<K9E>GR 8BEFGCABEFP @<A9D4?PAOI 69M9EF6 8?S 6E4EO64A<S 6 ><L9KA<>9 [5, 6], 6 A<I 
E<AF9;<DGRFES < A4>4C?<64RFES 6<F4@<AO < ³-4@<AB@4E?SA4S ><E?BF4, CD< CDBD4M<64A<< 
G69?<K<649FES EB89D:4A<9 D4EF6BD<@OI C<M96OI 6B?B>BA < G@9APL49FES EB89D:4A<9 
A9D4EF6BD<@OI C<M96OI 6B?B>BA, G69?<K<649FES EB89D:4A<9 CB?<H9AB?PAOI 69M9EF6 [6, 7]. 
�?47B84DS F4><@ CD9<@GM9EF64@ CDBDBM9AAO9 ;9DA4 S6?SRFES C9DEC9>F<6AO@ EODP9@ 6 

CDB<;6B8EF69 >BAE9D6<DB64AAOI CDB8G>FB6. % J9?PR CD<@9A9A<S AB6B7B 6<84 EODPS 6 
>BAE9D6AB= CDB@OL?9AABEF< 5O?< <EE?98B64AO <;@9A9A<S AGFD<9AFAB7B EBEF464 
CDBDBM9AAB7B ;9DA4 CL9A<JO < 7D9K<I< [8, 9]. &9@C9D4FGD4 < CDB8B?:<F9?PABEFP 
CDBD4M<64A<S S6?SRFES 86G@S BEAB6AO@< H4>FBD4@<, 6?<SRM<@< A4 EBID4A9A<9 C<M96B= 

J9AABEF< CDBDBM9AAB7B ;9DA4 6 CDBJ9EE9 CB87BFB6>< > >BAE9D6<DB64A<R, A4 EB>D4M9A<9 
CDB8B?:<F9?PABEF< CDBD4M<64A<S < A4 @<A<@<;4J<R @<>DBH?BDO CDBDBM9AAB7B ;9DA4.  
"CD989?9A<9 BCF<@4?PAB= F9@C9D4FGDO CDBD4M<64A<S 8?S <ECB?P;B64A<S ;9DA4 6 D4;AOI 

BFD4E?SI C<M96B= CDB@OL?9AABEF< <@99F 5B?PLB9 ;A4K9A<9 < S6?S9FES K4EFPR 
<EE?98B64A<= @AB7<I GK9AOI, 6 FB@ K<E?9 < A4L<I. &4>, F9@C9D4FGD4 CDBD4M<64A<S  
20325 °C CB;6B?S9F EB>D4F<FP 6D9@S CDBD4M<64A<S 8B 42 K4EB6 (;46<E<F BF FD95G9@B= 8?<AO 
DBEF>4), 4 F4>:9 EA<:49F QA9D7BCBFD95?9A<9 <;-;4 BFEGFEF6<S CDBJ9EE4 BI?4:89A<S [10].  
�;69EFAB, KFB CDBJ9EE CDBD4EF4A<S ;9DA4 CDBF9>49F A9D46AB@9DAB, CBQFB@G GK9AO@< 

66B8SFES D4;AO9 >D<F9D<<, I4D4>F9D<;GRM<9 CDBJ9EE CDBD4EF4A<S < EBEF46 CDBDBM9AAB= 
@4EEO: >?4EE<H<>4J<S 7DGCC DBEF>B6 [11], GDB69AP 6EIB:9EF< [12], CB>4;4F9?P 4>F<6ABEF< 
DBEF4 [13], F9@C DBEF4 < >BQHH<J<9AF DBEF4, 8DG:ABEFP <?< B8ABDB8ABEFP CDBD4EF4A<S E9@SA 
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[14], EB89D:4A<9 A9CDBDBEL<I ;9D9A1. �E9 C9D9K<E?9AAO9 >D<F9D<<, I4D4>F9D<;GRM<9 
CDBJ9EE CDBD4M<64A<S, BC<E4AO 6 D4;?<KAOI <EFBKA<>4I <AHBD@4J<< 8?S <;GK9A<S DBEF4 
E9@SA < ;9DA4. "8A4>B 6 <EE?98B64A<SI CB >BAFDB?R CDBD4M<64A<S ;9DA4 6 C<M96B= 
CDB@OL?9AABEF< <ECB?P;GRFES A9 6E9. � A4L9= D45BF9 5O? 66989A F4>B= CB>4;4F9?P, >4> 
«ED98ASS EF9C9AP CDBD4M<64A<S ;9DA4», >BFBDO= S6?S9FES CDBEFB= I4D4>F9D<EF<>B= EBEF464 
CDBDBM9AAB= @4EEO ;9DA4. �OEFD4S 6<;G4?PA4S BJ9A>4 CDBDBM9AAOI ;9D9A CB;6B?S9F 
>?4EE<H<J<DB64FP <I A4 D4;?<KAO9 EF9C9A< CDBD4M<64A<S < D4EEK<F4FP ED98ARR EF9C9AP, 
>BFBD4S >BE69AAB @B:9F I4D4>F9D<;B64FP B8ABDB8ABEFP CDBDBM9AAB7B ;9DA4. �;GK9A<9 
C<M96B= J9AABEF< CDBDBM9AAB7B ;9DA4 CL9A<JO < 7D9K<I< CB;6B?<?B I4D4>F9D<;B64FP 
ED98ARR EF9C9AP CDBD4M<64A<S CD< BCF<@4?PAOI F9@C9D4FGD4I.  
*9?PR <EE?98B64A<= S6?S9FES <;GK9A<9 6?<SA<S F9@C9D4FGDO < CDB8B?:<F9?PABEF< 

CDBD4M<64A<S ;9DA4 CL9A<JO < 7D9K<I< A4 EBEF46, 6OIB8 < C<M96GR J9AABEFP 
CDBDBM9AAB7B ;9DA4 8?S CDB7AB;<DB64A<S CB>4;4F9?9= >4K9EF64 AB6B7B EODPS 6 >BAE9D6AB= 
CDB@OL?9AABEF<. 
!4GKA4S ;484K4 <EE?98B64A<= ;4>?RK49FES 6 B5BEAB64A<< CD<@9A<@BEF< 

<AF97D<DB64AAB7B F9IAB?B7<K9E>B7B CB>4;4F9?S «EF9C9AP CDBD4M<64A<S» 8?S >?4EE<H<>4J<< 
B8ABDB8ABEF< < CDB7AB;<DB64A<S C<M96B= J9AABEF< CDBDBM9AAB7B ;9DA4. 

 

 �&�$���/ �  �&"�/ 

$45BF4 6OCB?AS?4EP 6 �9?BDGEE>B@ 7BEG84DEF69AAB@ GA<69DE<F9F9 C<M96OI < 
I<@<K9E><I F9IAB?B7<= < 6 �9?BDGEE>B@ 7BEG84DEF69AAB@ Q>BAB@<K9E>B@ GA<69DE<F9F9 6 
69E9AA<9 C9D<B8O 201932022 77. "5N9>FB@ <EE?98B64A<= 5O?B ;9DAB CL9A<JO (Triticum 

aestivum L.) 8?S CDBD4M<64A<S < B5DGL9AAB9 ;9DAB 7D9K<I< (Fagopyrum esculentum) 8?S 
CDBD4M<64A<S. 
�?S <EE?98B64A<S 5O?B BFB5D4AB 6OCB?A9AAB9, J9?B9 < K<EFB9 ;9DAB CL9A<JO < 7D9K<I<, 

>BFBDB9 ;4@4K<64?< 6 8<EF<??<DB64AAB= 6B89 6 F9K9A<9 12 K4EB6 CD< F9@C9D4FGD4I  
10, 15, 20, 25, 30 °% E CBE?98GRM<@ E?<6B@ 6B8O < CDB@O64A<9@ ;9DA4, 4 ;4F9@ 6 F9K9A<9  
60 K4EB6 CDBD4M<64?< A4 6B;8GI9 6 >BAF9=A9D4I E C9DHBD<DB64AAO@ 8AB@, GEF4AB6?9AAOI 6 
I?48BF9D@BEF4FO CD< H<>E<DB64AAOI F9@C9D4FGD4I 10, 15, 20, 25, 30 °%, C9D<B8<K9E>< 
G6?4:ASS ;9DAB CGF9@ BDBL9A<S 8<EF<??<DB64AAB= 6B8B= < C9D9@9L<64S >4:8O9 334 K4E4. 
�B?<K9EF6B ;9DAB6B> 6 B8AB@ >BAF9=A9D9 EBEF46?S?B 100 LF. "COFO CDB6B8<?< 6 86GI 
CB6FBDABEFSI. �4:8O9 24 K4E4 BCD989?S?< EF9C9AP CDBD4M<64A<S, EBDF<DGS ;9DAB6>< 6 
>BAF9=A9D9 CB BC<E4AAO@ EF9C9AS@ CDBD4M<64A<S >BD9L>4 </<?< >BD9L>B6 < DBEF>4 < 
CGF9@ CB8EK9F4 BCD989?S?< <I >B?<K9EF6B 6 GEF4AB6?9AAB= EF9C9A< CDBD4M<64A<S, 4 
ED98ARR EF9C9AP CDBD4M<64A<S ;9DA4 (SED) D4EEK<FO64?< CB HBD@G?9 (1) >4> EG@@G 
D4;?<KAOI HD4>J<= 6 GEF4AB6?9AAB= EF9C9A< CDBD4M<64A<S (S), G@AB:9AAGR A4 
EBBF69FEF6GRMGR (BC<E4AAGR) EF9C9AP CDBD4M<64A<S (E): 

 ÿED  ýÿ × ÿÿÿ ,                                                                   (1) 

789 x 3 BC<E4AA4S EF9C9AP CDBD4M<64A<S; 
      S 3 >B?<K9EF6B ;9D9A 6 GEF4AB6?9AAB= EF9C9A< CDBD4M<64A<S, LF.;  
      100 3 >B?<K9EF6B BFB5D4AAOI ;9D9A 8?S <EE?98B64A<S, LF.  
"5D4;JO 4A4?<;<DB64?< 6 B8AB < FB :9 6D9@S EGFB> < EF9C9AP CDBD4M<64A<S BCD989?S?< 

CGF9@ 6<;G4?PAB= >?4EE<H<>4J<< < CDS@B7B <;@9D9A<S 8?<AO >BD9L>B6 < DBEF>4 G CL9A<JO 
CGF9@ D4;89?9A<S 100 ;9D9A A4 E9@P >4F97BD<= < 8?<AO >BD9L>4 G 7D9K<I< CGF9@ D4;89?9A<S 
100 ;9D9A A4 CSFP >4F97BD<=.  
                                                           

1
 �BE@<AE><=, �. �. &9IAB?B7<S EB?B84, C<64 < 59;4?>B7B?PAOI A4C<F>B6. �45BD4FBDAO= CD4>F<>G@ CB 

F9IABI<@<K9E>B@G >BAFDB?R CDB<;6B8EF64 / �. �. �BE@<AE><=. 3  <AE>: �<;4=A #$", 1998. 3 352 E. 
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�OIB8 CDBDBM9AAB7B ;9DA4 CL9A<JO < 7D9K<I< BCD989?S?<, 6;69L<64S ;9DA4 8B < CBE?9 
;4@4K<64A<S < CDBD4M<64A<S.  
�?4:ABEFP ;9DA4 BCD989?S?< CB �"%& 28561-90, EB89D:4A<9 4;BF4 BCD989?S?< CB  

�"%& 10846-91 A4 46FB@4F<K9E>B= GEF4AB6>9 Turbotherm 8?S D4;?B:9A<S CB @9FB8G 
�P9?P84?S E 8<EF<??SFBDB@ Vapodest; EB89D:4A<9 59?>4 6 CL9A<J9 D4EEK<FO64?< CGF9@ 
G@AB:9A<S 69?<K<AO EB89D:4A<S 4;BF4 A4 >BQHH<J<9AF k=5,53; EB89D:4A<9 59?>4 6 7D9K<I9 
D4EEK<FO64?< CGF9@ G@AB:9A<S 69?<K<AO EB89D:4A<S 4;BF4 A4 >BQHH<J<9AF k=5,53 [15]. 
%B89D:4A<9 :<D4 BCD989?S?< CB �"%& 29033-91 A4 4A4?<;4FBD9 :<D4 Soxterm @9FB8B@ 
%B>E?9F4, EB89D:4A<9 >D4I@4?4 BCD989?S?< CB �"%& 10845-98, EB89D:4A<9 EODB= >?9FK4F>< 
BCD989?S?< CB �"%& 13496.2-91 A4 4A4?<;4FBD9 >?9FK4F>< Fibretherm FT 12, B5M99 
>B?<K9EF6B E4I4DB6 BCD989?S?< CB �"%& 8756.13-87 C9D@4A74A4FAO@ @9FB8B@. 

 

$��'�0&�&/ � �% "�%'���!�� 

% FBK>< ;D9A<S H<;<B?B7<< D4EF9A<= CDBD4EF4A<9 ;9DA4 A4K<A49FES E CB7?BM9A<S 6B8O < 
;469DL49FES CBS6?9A<9@ DBEF>4. %?B:AO9 H<;<K9E><9 < @9F45B?<K9E><9 CDBJ9EEO 6B 6D9@S 
CDBD4M<64A<S @B:AB D4;89?<FP A4 3 H4;O, 6 BEAB6AB@ E6S;4AAO9 E CB7?BM9A<9@ 6B8O  
;9DA4@< < <;@9A9A<9@ 6?4:ABEF< (D<E. 1). #DBA<>AB69A<9 6B8O 6AGFDP >?9F>< CB8K<AS9FES 
;4>BA4@ 8<HHG;<< < BE@BE4. �4> FB?P>B ;9DAB CB7DG:49FES 6 6B8G, EB;849FES D4;ABEFP 
>BAJ9AFD4J<= 6B8O 6AGFD< < EA4DG:< ;9DA4, 6E?98EF6<9 K97B 6B84 A4K<A49F CDBA<>4FP K9D9; 
B5B?BK>G. %GI<9 ;9DA4 6C<FO64RF 6?47G E E<?B= 8B 1000 4F@.1 $B?P 6B8O 6 CDBD4M<64A<< 
;4>?RK49FES A9 FB?P>B 6 A45GI4A<< >B??B<8B6, AB < 4>F<6<;4J<< H9D@9AFB6, D4EF6BD9A<< 
;4C4EAOI C<F4F9?PAOI 69M9EF6 [16]. 

 
$8A. 1. #B7?BM9A<9 6B8O ;9DAB@ 6B 6D9@S ;4@4K<64A<S < CDBD4M<64A<S (H4;4 1 < H4;4 2)  

< 6B 6D9@S DBEF4 >BD9L>B6 < DBEF>4 (H4;4 3) CD< F9@C9D4FGD9 20 °% 

 
Fig. 1. Water absorption by the grain during soaking and sprouting (phase 1 and phase 2)  

and during the growth of rootlets and sprout (phase 3) at a temperature of 20 ° C 
  

� H4;9 1 ;9DAB CL9A<JO < 7D9K<I< ;4@4K<64RF 6 6B89 < CB @9D9 FB7B, >4> QA8BEC9D@ < 
;4DB8OL CDBC<FO64RFES 6B8B=, G69?<K<649FES 8<HHG;<S 6B8O BF B8AB= D4EF<F9?PAB= 
>?9F>< > 8DG7B=. $4ECD989?9A<9 6B8O 6AGFD< ;9DA4 CDB<EIB8<F A9D46AB@9DAB. &4>, 6 K4EF< 
                                                           

1
 �DB8;<AE><=, �.  . �D4F><= ECD46BKA<> CB H<;<B?B7<< D4EF9A<= / �.  . �DB8;<AE><=, �.  . �DB8;<AE><=. 

3 2-9 <;8., <ECD. < 8BC. 3 �<96: !4G>B64 �G@>4, 1973. 3 590 E. 
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;9DA4, 5?<;>B D4ECB?B:9AAB= > ;4DB8OLG, 6?47< EB89D:<FES 5B?PL9, K9@ 6 69DIA9= < 
BEB59AAB 6 ED98A9= K4EF< ;9DA41. +9@ FBAPL9 E9@9AA4S B5B?BK>4, F9@ 5OEFD99 BA4 6C<FO649F 
6B8G < ;9DAB 8BEF<749F 5B?99 6OEB>B= 6?4:ABEF<, KFB @O < A45?R849@ CD< ;4@4K<64A<< 
;9DA4 7D9K<I< CB ED46A9A<R E ;9DAB@ CL9A<JO. � C9D6O9 K4EO ;4@4K<64A<S 69M9EF64 ;9DA4 
BK9AP QA9D7<KAB 6C<FO64RF 6B8G, AB CB @9D9 A4EOM9A<S ;9DA4 6B8B= CDBJ9EE ;4@98?S9FES < 
8BEF<749F H4;O 2. �9M9EF64 QA8BEC9D@4 < ;4DB8OL4 A4IB8SFES 6 >B??B<8AB@ EBEFBSA<<. #D< 
QFB@ ;4DB8OL < QA8BEC9D@ <@9RF D4;?<KAO= EBEF46, QF<@ EB;849FES D4;ABEFP 6B 6?4:ABEF< < 
>BAJ9AFD4J<< @9:8G D4EF6BD9AAO@< 69M9EF64@< QA8BEC9D@4 < EB89D:<@O@ ;4DB8OL4 < 
CDB<EIB8<F B5@9A 69M9EF64@<. #D< QFB@ A<;>B@B?9>G?SDAO9 D4EF6BD<@O9 6 6B89 69M9EF64 
(4@<AB><E?BFO, E4I4D4) CDBA<>4RF 6 ;4DB8OL, 789 <; A<I E<AF9;<DGRFES 6OEB>B@B?9>G-
?SDAO9 69M9EF64, <ECB?P;G9@O9 A4 CBEFDB9A<9 >BD9L>B6, >BFBDO9 CBS6?SRFES 6 >BAJ9 H4;O 
2 < DBEF>4. #B8 89=EF6<9@ H9D@9AFB6 A4K<A49FES D4EC48 E?B:AOI 69M9EF6, >BFBDO9 6 QFB@ 
E?GK49 A4IB8SFES 6 5?47BCD<SFAOI GE?B6<SI CB6OL9AAB= 6?4:ABEF< (CL9A<J4 42,9345,4 %; 

7D9K<I4 49,9351,1 %) (D<E. 2).  
 

 
$8A. 2. #BF9AJ<4?PAO9 @9I4A<;@O 6?<SA<S CDBD4M<64A<S A4 C<M96GR J9AABEFP ;9DA4 

Fig. 2. Potential mechanisms of influence of sprouting on the nutritional value of grain 

 

� H4;9 3 ;9DAB 6C<FO649F 8BCB?A<F9?PAB 6B8G, F4> >4> G69?<K<649FES CBFD95ABEFP 6 
EA45:9A<< >?9FB> A<;>B@B?9>G?SDAO@< EB98<A9A<S@<, <A4K9 DBEF >BD9L>B6 < DBEF>4 @B:9F 
CD9>D4F<FPES. �B 6D9@S QFB= H4;O C<F4F9?PAO9 69M9EF64 QA8BEC9D@4 EF4AB6SFES 
8BEFGCAO@< < DBEF >BD9L>B6 < DBEF>4 CDB8B?:49FES [17].  
#BFD95?9A<9 D9;9D6AOI >B@CBA9AFB6 QA8BEC9D@4 D4;6<64RM<@ES DBEF>B@ 6B 6D9@S 

CDBD4M<64A<S CD<6B8<F > CBF9DS@ A4 8OI4A<9 <, E?98B64F9?PAB, > EA<:9A<R EGIB7B 
69M9EF64 ;9DA4 (>D4I@4?4 < :<D4) 6 8<4C4;BA9 BF 3,5 8B 6,0 % [6]. -F< CBF9D< 6 BEAB6AB@ 
;46<ESF BF GE?B6<= CDBD4M<64A<S2. '@9APL9A<9 EGI<I 69M9EF6 6 CDBD4EF4RM9@ ;9DA9, 
CDB<EIB8SM99 6E?98EF6<9 4QDB5AB7B 8OI4A<S, @B:9F 8BEF<74FP 5B?PL<I 69?<K<A, 

EBCBEF46<@OI E CBF9DS@< A4 8OI4A<9 E69:<I HDG>FB6 < B6BM9= CD< ID4A9A<<. #BQFB@G 
<;GK9A<9 <AF9AE<6ABEF< 8OI4A<S ;9DA4 6 CDBJ9EE9 CDBD4M<64A<S S6?S9FES CD98@9FB@ 
84?PA9=L<I <EE?98B64A<=. #B ?<F9D4FGDAO@ 84AAO@ 5B?PLB9 6?<SA<9 A4 <AF9AE<6ABEFP 
                                                           

1
 �G?74>B6, !. �. �<BI<@<S EB?B84 < C<64 / !. �. �G?74>B6. 3 2-9 <;8., C9D9D45. < 8BC. 3  .: #<M964S 

CDB@OL?9AABEFP, 1976. 3 361 E. 
2
 (<;<B?B7<S E9?PE>BIB;S=EF69AAOI D4EF9A<= /  BE>B6E><= 7BEG84DEF69AAO= GA<69DE<F9F <@.  

 . �. �B@BABEB64; BF6. D98. FB@4: �. �. "C4D<A. 3 &.1: (<;<B?B7<S D4EF<F9?PAB= >?9F><. (BFBE<AF9;. �OI4A<9. 
3  .: �;84F9?PEF6B  BE>B6E>B7B GA<69DE<F9F4, 1967. 3 496 E. 
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8OI4A<S B>4;O649F E@9A4 F9@C9D4FGDO. �4:9 A9;A4K<F9?PAO9 >B?954A<S 99 6 CD989?4I 
GE?B6<=, ABD@4?PAOI 8?S D4EF9A<S, B>4;O64RF D4;8D4:4RM99 6?<SA<9 A4 8OI4A<9, CB6OL4S 
97B <AF9AE<6ABEFP1

. 

#D< CDBD4M<64A<< ;9D9A CL9A<JO < 7D9K<I<, <ECB?P;G9@OI 6 >4K9EF69 EODPS 6 
>BAE9D6AB= CDB@OL?9AABEF<, GEF4AB6?9AB, KFB CDBJ9EE CDBD4M<64A<S CDBF9>49F 
A9D46AB@9DAB. � CDBDBM9AAB= ;9DAB6B= @4EE9 CD<EGFEF6GRF ;9DA4, >BFBDO9 A9 CDBDBE?< 
<?< <@9RF D4;AO= D4;@9D >BD9L>B6 < DBEF>4. % J9?PR BCD989?9A<S BCF<@4?PAB= 
CDB8B?:<F9?PABEF< CDBD4M<64A<S, 6 ;46<E<@BEF< BF FD95G9@B= 8?<AO >BD9L>B6 < DBEF>4, 
A4@< CD98CD<ASFO CBCOF>< >?4EE<H<J<DB64FP EF9C9A< CDBD4M<64A<S ;9DA4 CL9A<JO < 
7D9K<I< < 84FP <@ EBBF69FEF6GRM<9 BC<E4A<S 8?S 84?PA9=L9= I4D4>F9D<EF<>< CDBDBM9AAB= 
@4EEO ;9DA4. !4 D<E. 3 CD98EF46?9AO EF9C9A< CDBD4M<64A<S 7D9K<I<, A4 D<E. 4 3 EF9C9A< 
CDBD4M<64A<S CL9A<JO.  

 

 
0 3 BFEGFEF6<9 DBEF4 >BD9L>4; 1 3 ;9DA4 E 6<8<@O@ >BD9L>B@ (59?4S FBK>4 D4;@9DB@ 8B 1 @@);  
2 3 ;9DA4 E 6OIB8SM<@ <; E9@9AAB= B5B?BK>< >BD9L>B@, <@9RM<@ 8?<AG @9A99 8?<AO ;9DA4;  
3 3 ;9DA4 E 8?<AB= >BD9L>4, D46AO@ 8?<A9 ;9DA4 (335 @@); 4 3 ;9DA4 E 8?<AB= >BD9L>4 ;4@9FAB  

5B?PL9 8?<AO ;9DA4 E ;4@9FAO@< >BDA96O@< 6B?BE>4@< (?97><= CGLB>) 
 

$8A. 3. %F9C9A< CDBD4M<64A<S ;9DA4 7D9K<I< 6 ;46<E<@BEF< BF 8?<AO >BD9L>4 

Fig. 3. The degree of sprouting of buckwheat grain depending on the length of the rootlet 

  

 
0 3 BFEGFEF6<9 DBEF4 >BD9L>4; 1 3 ;9DA4 E CDB5<64RM<@ES >BD9L>B@ (59?4S FBK>4 D4;@9DB@ 8B 

1 @@); 2 3 ;9DA4 E 6OIB8SM<@ <; C?B8B6B= < E9@9AAB= B5B?BK9> >BD9L>B@; 3 3 ;9DA4, <@9RM<9 
6<8<@O9 >BD9L>< 8?<AB= @9A99 CB?B6<AO 8?<AO ;9DA4 (2±0,5 @@) < 6<8<@O= DBEFB> 132 @@; 4 3 
;9DA4 E 8?<AB= >BD9L>4 BF CB?B6<AO 8B CB?AB= 8?<AO ;9DA4 (;9DAB6><), E CBS6?SRM<@<ES 
>BDA96O@< 6B?BE>4@<, DBEFB> IBDBLB D4;?<K<@; 5 3 >BD9L>< 8?<AA99, K9@ 8?<A4 ;9DAB6><, 
CB>DOFO9 >BDA96O@< 6B?BE>4@<, DBEFB> 59?B7B J69F4, <@99F 8?<AG BF CB?B6<AO 8B CB?AB= 8?<AO 
;9DAB6><; 6 3 ;9DA4 E DBEF>B@ E69F?B-E4?4FB6B7B J69F4 5B?PL9 8?<AO ;9DAB6>< 

 

$8A. 4. %F9C9A< CDBD4M<64A<S ;9DA4 CL9A<JO 6 ;46<E<@BEF< BF 8?<AO >BD9L>4 < DBEF>4 

Fig. 4. The degree of sprouting of wheat grain depending on the length of the rootlets and sprout 

#BS6?SRM<9ES >BDA96O9 6B?BE>< <@9RF 6<8 ?97>B7B CGL>4 < CD98EF46?SRF EB5B= 
>BDBF><9 FBA><9 6ODBEFO A4DG:AB= >?9F>< >B:<JO >BDAS (D<E. 5). �BDA96O9 6B?BE>< K4EFB 
CGF4RF E 6B;8GLAO@ @<J9?<9@ C?9EA96OI 7D<5B6. 
                                                           

1
 (<;<B?B7<S < 5<BI<@<S CB>BS < CDBD4EF4A<S E9@SA / #9D. E 4A7?. !. �. �E>BK9AE>B=, !. �. �G@<?96E>B=,  

�. #. �469DF><AB= < -. �. )46><A4; CB8 D98.  . �. !<>B?496B= < !. �. "5DGK96B=, E CD98<E?.  . �. !<>B?496B=. 
3  .: �B?BE, 1982. 3 495 E. 
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B8ABDB8ABEFP CDBDBM9AAOI ;9D9A CL9A<JO CD< 20 °C 5O?4 BEB59AAB 6OEB>B=, 4 QFB @B:9F 
G>4;O64FP A4 FB, KFB >DGCAB@4ELF45AB9 CDB<;6B8EF6B 5G89F A4<5B?99 A489:AO@ CD< QFB= 
F9@C9D4FGD9. �BD4;8B 5B?99 A<;>GR B8ABDB8ABEFP <@99F EBEF46 CDBDBM9AAB7B ;9DA4 CD<  
30 °C CBE?9 48 K4EB6 CDBD4M<64A<S, A4CD<@9D, 12 % ;9D9A <@9?< EF9C9AP CDBD4M<64A<S 6; 

37 % 3 EF9C9AP CDBD4M<64A<S 5; 35 % 3 EF9C9AP CDBD4M<64A<S 4; 12 % 3 EF9C9AP 
CDBD4M<64A<S 3.  
� BF?<K<9 BF CL9A<JO, ;9DA4 7D9K<I< 5B?99 D46AB@9DAB CDBD4EF4?< CD< 20, 25 < 30 °C 

(D<E. 7). %4@4S 6OEB>4S ED98ASS EF9C9AP CDBD4M<64A<S 5O?4 8BEF<7AGF4 CD< 25 < 30°C CBE?9 
72 K4EB6 CDBD4M<64A<S (D<E. 9), AB < CBE?9 48 K4EB6 CDBD4M<64A<S ED98ASS EF9C9AP 
CDBD4M<64A<S ;9DA4 7D9K<I< BF?<K4?4EP A9;A4K<F9?PAB. #BE?9 72 K4EB6 CDBD4M<64A<S 
ED98ASS EF9C9AP CDBD4M<64A<S G CL9A<JO < 7D9K<I< 5O?4 E4@B= A<;>B= (A<:9 EF9C9A< 2) 
8?S CDBD4M<64A<S CD< 10 °C. #B?GK9AAO9 84AAO9 CB BCF<@4?PAB= F9@C9D4FGD9 
CDBD4M<64A<S ;9DA4 CL9A<JO < 7D9K<I< EBCBEF46<@O E D9;G?PF4F4@< <EE?98B64A<= 6 
B5?4EF< BCF<@4?PAOI F9@C9D4FGD 6EIB:9EF< < CDBD4EF4A<S E9@SA1

.  

#D< CDBD4M<64A<< ;9DA4 6 >BAE9D6AB= CDB@OL?9AABEF< <@99F ;A4K9A<9 A9 FB?P>B 
B8ABDB8ABEFP CDBDBM9AAB7B ;9DA4, AB < 6OIB8 8?S D4EK9F4 D9J9CFGDAB= ;4>?48>< 
<A7D98<9AFB6 < ABD@ D4EIB84 EODPS. % QFB= J9?PR 5O?B <EE?98B64AB 6?<SA<9 
CDB8B?:<F9?PABEF< CDBD4M<64A<S A4 6OIB8 CB?GH45D<>4FB6: CDBDBM9AAB7B ;9DA4 CL9A<JO 
< 7D9K<I< EBBF69FEF69AAB CD< F9@C9D4FGD4I (20±0,5) °% < (25±0,5) °% (D<E. 10).  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 

 

 

$8A. 10. �OIB8 CDBDBM9AAB7B ;9DA4 

Fig. 10. Yield of sprouted grain 

 

�; D<E. 10 6<8AB, KFB @4>E<@4?PAO= 6OIB8 CDBDBM9AAB7B ;9DA4 CL9A<JO (1763180 %) 

EBBF69FEF6G9F CDB8B?:<F9?PABEF< CDBD4M<64A<S 36342 K4E4, CDBDBM9AAB7B ;9DA4 7D9K<I< 
(1903193 %) 3 24342 K4E4. #D< 5B?99 CDB8B?:<F9?PAB@ CDBD4M<64A<< 6OIB8 CDBDBM9AAB7B 
;9DA4 EA<:49FES. "K96<8AB, QFB CDB<EIB8<F 6 D9;G?PF4F9 CBF9DP CD< 4QDB5AB@ 8OI4A<< 
;9DA4, F4> >4> 6 A4L9@ <EE?98B64A<< G84?9A<9 >BD9L>B6 < DBEF>4 A9 CDB6B8<?BEP.  
!4@< <EE?98B64AB EB89D:4A<9 59?>B6, :<DB6 < >D4I@4?4 6 ;9DA9 8B < CBE?9 

CDBD4M<64A<S. !4 D<E. 11 CD98EF46?9AO D9;G?PF4FO <EE?98B64A<= CD< H4>F<K9E>B= 
6?4:ABEF< ;9DA4 CL9A<JO 6 ED98A9@ 48,4 %, 7D9K<I< 6 ED98A9@ 55,5 %.  
                                                           

1
 �DB8;<AE><=, �.  . �D4F><= ECD46BKA<> CB H<;<B?B7<< D4EF9A<= / �.  . �DB8;<AE><=, �.  . �DB8;<AE><=. 

3 2-9 <;8., <ECD. < 8BC. 3 �<96: !4G>B64 �G@>4, 1973. 3 590 E. 
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�B 6D9@S CDBD4M<64A<S 7<8DB?<; :<DB6 B59EC9K<649F QA9D7<9= 5<BI<@<K9E><9 < H<;<>B-

I<@<K9E><9 CDBJ9EEO, E6S;4AAO9 E E<AF9;B@ >BD9L>4 < DBEF>4. �B 6D9@S CDBD4M<64A<S 
;9DA4 CL9A<JO CDB<EIB8<F CB6OL9A<9 4>F<6ABEF< ?<C4;O < ?<CB>E<79A4;O 6 1,232,3 D4;4 
[20, 22, 23]. "5D4;B646L<9ES CDB8G>FO D4EM9C?9A<S :<DAOI ><E?BF, F4><9 >4> ABA48<A4?, 
BF69K4RF ;4 CBS6?9A<9 6 CDBDBM9AAB@ ;9DA9 B7GD9KAB7B ;4C4I41. � A4L<I <EE?98B64A<SI 
G@9APL9A<9 B5M97B EB89D:4A<S :<DB6 6 9,5 D4; A45?R84?BEP 6 CDBDBM9AAB= CL9A<J9 < 6 6 
D4; 3 6 CDBDBM9AAB= 7D9K<I9.  
"8A<@ <; A4<5B?99 <;GK9AAOI CDBJ9EEB6 CD< CDBD4M<64A<< S6?S9FES <;@9A9A<9 

EB89D:4A<S G7?96B8B6 6 ;9DA9 CL9A<JO (D<E. 13). � D9;G?PF4F9 CDBD4M<64A<S B5M99 
EB89D:4A<9 >D4I@4?4 EA<:49FES A4 7318 % 6 CL9A<J9, CDBDBM9AAB= 6 F9K9A<9 48360 K4EB6 
[24, 25], 6 7D9K<I9, CDBDBM9AAB= 6 F9K9A<9 72 K4EB6 [5]. �9=EF6<S H9D@9AFB6 CD<6B8SF > 
K4EF<KAB@G 7<8DB?<;G >D4I@4?4 8B 7?R>B;O, @4?PFB;O < @4?PFBFD<B;O < 89>EFD<AB6 (D<E. 2) 
<, E?98B64F9?PAB, > G69?<K9A<R EB89D:4A<S E4I4D41. %4I4D4, B5D4;GRM<9ES 6B 6D9@S 
CDBD4M<64A<S ;9DA4, E?G:4F <EFBKA<>B@ QA9D7<< 8?S D4;6<64RM97BES ;4DB8OL4. 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 

$8A. 13. %B89D:4A<9 G7?96B8B6 6 CL9A<J9, CDBDBM9AAB= 6 F9K9A<9 42 K, CD< H4>F<K9E>B= 6?4:ABEF<  

Fig. 13. Content of carbohydrates in wheat sprouted for 42 hours at actual moisture 

 

�4> 6<8AB <; D<E. 13, EB89D:4A<9 E4I4DB6 6 CDBDBM9AAB@ ;9DA9 CL9A<JO G69?<K<649FES 
CD<@9DAB 6 8 D4; CB ED46A9A<R E A9CDBDBM9AAB= CL9A<J9=. � D9;G?PF4F9 6>GE 
CDBDBM9AAB7B ;9DA4 EF4AB6<FES E?48>B64FO@. #B6OL9A<9 EB89D:4A<S E4I4DB6 
CB8F69D:849FES < 6 CD98O8GM<I CG5?<>4J<SI [4]. "K96<8AB, KFB CDBJ9EE CDBD4M<64A<S 
;9DA4 6O;O649F <;@9A9A<S 6 EBEF469 < EB89D:4A<< A9D4EF6BD<@OI < D4EF6BD<@OI C<M96OI 
6B?B>BA. 'K9AO9 A9@9J>B7B A4GKAB-<EE?98B64F9?PE>B7B <AEF<FGF4 C<M96B= I<@<< 
( RAI9A) [26] CB>4;4?<, KFB EB89D:4A<9 C<M96OI 6B?B>BA BEF49FES CBEFBSAAO@ <?< 
EA<:49FES G CL9A<JO 6 F9K9A<9 C9D6OI 2 8A9= CDBD4M<64A<9 CD< 15 <?< 20 °C, < A9 
<;@9AS9FES CD< 5B?99 6OEB><I F9@C9D4FGD4I (25 < 30 °C). "8A4>B 6 A4L<I <EE?98B64A<SI 
EB89D:4A<9 C<M96OI 6B?B>BA 6 CDBDBM9AAB@ ;9DA9 CL9A<JO CB6OL4?BEP 8B 10,5 % CB 
BFABL9A<R > A9CDBDBM9AAB@G ;9DAG. #D98CB?B:<F9?PAB, CB6OL9A<9 EB89D:4A<S C<M96OI 
6B?B>BA E6S;4AB E 89EFDG>J<9= >D4I@4?4 6 CDBJ9EE9 CDBD4M<64A<S < E CBS6?9A<9@ >BD9L>B6 
< DBEF>4 6 D9;G?PF4F9 E<AF9;4 EFDG>FGDAOI G7?96B8B6, F4><I >4> J9??R?B;4 < 
79@<J9??R?B;4. 

 
                                                           
1
 �GAJ9, �. &9IAB?B7<S EB?B84 < C<64 / �. �GAJ9,  �.  <F. 3 %#5.: #DBH9EE<S, 2001. 3 912 E. 
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�;GK9AB 6?<SA<9 F9@C9D4FGDO BF 10 8B 30 °% < CDB8B?:<F9?PABEF< A4 CDBJ9EE CDBD4M<-

64A<S ;9DA4 CL9A<JO < 7D9K<I<. &9@C9D4FGD4 CDBD4M<64A<S B>4;O649F 6?<SA<9 A4 
D46AB@9DABEFP CDBD4M<64A<S ;9DA4. �?S >?4EE<H<>4J<< B8ABDB8ABEF< CDBDBM9AAB= @4EEO 
;9DA4 5O?4 CD98CD<ASF4 CBCOF>4 BCD989?9A<S EF9C9A< CDBD4M<64A<S ;9DA4 A4 BEAB69 
6<;G4?PAB= BJ9A>< 8?<AO >BD9L>B6 < DBEF>4 CB BFABL9A<R > D4;@9DG ;9DA4. %F9C9AP 
CDBD4M<64A<S 5O?4 BJ9A9A4 8?S B5D4;JB6, >BFBDO9 CDBD4M<64?<EP CD< D4;AOI 
F9@C9D4FGD4I, < B5A4DG:9AB, KFB F4>B= CB>4;4F9?P, >4> «EF9C9AP CDBD4M<64A<S», @B:9F 
EF4FP >4K9EF69AAB= I4D4>F9D<EF<>B= CDBDBM9AAB= @4EEO ;9DA4 < <ECB?P;B64FPES 8?S 
CDB7AB;<DB64A<S C<M96B= J9AABEF< CDBM9AAB7B ;9DA4 CL9A<JO < 7D9K<I<. 
"5D4;JO CDBDBM9AAB7B ;9DA4 CL9A<JO < 7D9K<I< 5O?< <EE?98B64AO A4 EB89D:4A<9 6 A<I 

59?>4, :<D4 < G7?96B8B6. "5A4DG:9AB, KFB F9@C9D4FGD4 CDBD4M<64A<S 20 °C 8?S CL9A<JO < 
25 °% 8?S 7D9K<I< CD<6B8<F > 4>F<6AB@G < D46AB@9DAB@G CDBD4M<64A<R ;9DA4. #D< 84AAOI 
F9@C9D4FGD4I CDBD4M<64A<S 5O?< <;GK9AO <;@9A9A<S 6 EB89D:4A<< @4>DBAGFD<9AFB6 < 
C<M96OI 6B?B>BA 6 CDBJ9EE9 CDBD4M<64A<S. &4>:9 <;GK9AB 6?<SA<9 CDB8B?:<F9?PABEF< 
CDBD4M<64A<S A4 6OIB8 CB?GH45D<>4FB6 < GEF4AB6?9AB, KFB A4<5B?PL<= 6OIB8 
CDBDBM9AAB7B ;9DA4 CL9A<JO (1763180 %) EBBF69FEF6G9F CDB8B?:<F9?PABEF< CDBD4M<64A<S 
36342 K4E4, A4<5B?PL<= 6OIB8 CDBDBM9AAB7B ;9DA4 7D9K<I< (1903193 %) 3 24342 K4E4. 
�4AAO9 <EE?98B64A<S EBEF46<?< BEAB6G F9IAB?B7<< CB?GK9A<S < C9D9D45BF>< CDBDBM9AAB7B 
;9DA4 A4 CD98CD<SF<SI >BAE9D6AB= CDB@OL?9AABEF< CD< CDB<;6B8EF69 A4FGD4?PAOI < 
8DG7<I 6<8B6 >BAE9D6B6. $9;G?PF4FO <EE?98B64A<= CD98EF46?SRF <AF9D9E CD< <;GK9A<< 
EBEF464 CDBDBM9AAB= ;9DAB6B= @4EEO < >4K9EF64 CDBDBM9AAB7B ;9DA4 <; 8DG7<I >G?PFGD, 
EF<@G?<DB64A<S CDBD4M<64A<S ;9DA4 6 BE9AA9-;<@A<= C9D<B8, 4 F4>:9 CD< <;GK9A<< 
QHH9>F<6ABEF< F9IAB?B7<K9E><I CD<9@B6 6 CDBD4M<64A<< ;9DA4.  
�EE?98B64A<S CDB6B8<?<EP CD< CB889D:>9  <A<EF9DEF64 B5D4;B64A<S $9ECG5?<>< 

�9?4DGEP (<EFBKA<> H<A4AE<DB64A<S 3 ED98EF64 D9ECG5?<>4AE>B7B 5R8:9F4 CB 8B7B6BDG BF 
22.02.2022 �� 21-23/2022). $9;G?PF4FO D45BFO 6A98D9AO 6 GKD9:89A<9 B5D4;B64A<S 
«�9?BDGEE><= 7BEG84DEF69AAO= GA<69DE<F9F C<M96OI < I<@<K9E><I F9IAB?B7<=»,  
7.  B7<?96. 
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FEATURES OF THE CHEMICAL COMPOSITION OF BELARUSIAN SELECTION 

«NEMAN» VARIETY RAPESEED CAKE  
Z. V. Vasilenko, V. I. Nikulin, T. V. Trofimenko 

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

ABSTRACT 
Introduction. One of the rational ways to increase the nutritional value of food is to use secondary products 

of fat-and-oil processing such as cake and meal. In this segment, rapeseed is a promising oil crop for the 

Republic of Belarus. Its by-products, cake in particular, contain essential nutrients, including complete 

protein, polyunsaturated fatty acids and dietary fiber. Thus, lack of the information about the safety 

indicators, chemical composition, nutritional and biological value of rapeseed cake of Belarusian selection 

determined the scientific task of the study. 

Materials and methods. Rapeseed cake of «Neman» variety grown in the Republic of Belarus and produced 
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at Brest region enterprises, harvested in 2021. Standard methods for determining quality indicators were used 

to carry out research. Rapeseed cake was evaluated according to a set of safety indicators, biological and 

physiological value. 

Results. The safety indicators of rapeseed cake of «Neman» variety have been studied. There was 

determined the content of protein and fat in rapeseed cake, which amounted to 35,47 and 8,45 %, 

respectively. Rapeseed cake contains a natural antioxidant 3 tocopherol in an amount of 4,32 mg / 100g. The 

total vitamin content is 483,95 mg / 100g, the content of B vitamins being the highest, especially of B4 which 

amounts to 466 mg /100g. The top minerals are potassium, calcium, magnesium, and manganese. 

Conclusions. Rapeseed cake can be considered as a source of replenishment of dietary protein, dietary fiber, 

B vitamins, minerals, which allows us to regard it as a promising raw material in food industry.  

KEY WORDS: rapeseed cake; chemical composition; amino acids; fatty acids; minerals; nutritional value; 

functional foods; food additive. 

FOR CITATION: Vasilenko, Z. V. Features of the chemical composition of Belarusian selection «Neman» 
variety rapeseed cake  / Z. V. Vasilenko, V. I. Nikulin, T. V. Trofimenko // Vestnik of the Belarusian State 

University of Food and Chemical Technologies. 3 2022. 3 7 2(33). 3 P. 27336 (in Russian). 

 

�����!��  
� A>2@5<5==KE CA;>28OE @K=>G=>9 M:>=><8:8 8 :>=:C@5=F88 C :064>3> ?@54?@8OB8O 

2>7=8:05B =5>1E>48<>ABL A>25@H5=AB2>20BL 8 ?>2KH0BL :0G5AB2> 2K?CA:05<>9 ?@>4C:F88, 
GB> 2;5G5B =5>1E>48<>ABL 2 @07@01>B:5 B5E=>;>389 DC=:F8>=0;L=KE ?@>4C:B>2 ?8B0=8O, 
A>>B25BAB2CNI8E :>=F5?F88 74>@>2>3> ?8B0=8O. � A2O78 A MB8< >A>1CN 0:BC0;L=>ABL 
?@54AB02;O5B 8AA;54>20=85 2>7<>6=>AB8 8A?>;L7>20=8O 2 ?@>872>4AB25 ?8I52KE 
B5E=>;>389 ?>B5=F80;0 A5<O= <0A;8G=KE :C;LBC@, 2 B>< G8A;5 ?@>4C:B>2 2B>@8G=>9 
?5@5@01>B:8 A5<O= @0?A0, 0 8<5==> 6<KE0 @0?A>2>3> [1]. 
$0?A 3 H8@>:> @0A?@>AB@0=5==0O <0A;8G=0O :C;LBC@0, ?@>87@0AB05B =0 7=0G8B5;L=>9 

B5@@8B>@88 $5A?C1;8:8 �5;0@CAL, ?>A52=K5 ?;>I048 5653>4=> @0AH8@ONBAO. 
#> 40==K< �5;AB0B0, 2 2022 3. ?>A52=K5 ?;>I048 @0?A0 ?@52KA8;8 400 BKA. 30, 2 B>< 

G8A;5: >78<K9 3 314,4 BKA. 30, O@>2>9  3 121, BKA. 30,  GB> =0 30,1 % 1>;LH5, G5< 2 2020 3. [2]. 

�=B5@5A : @0?AC A2O70= A B5<, GB> >= E>@>H> ?@>87@0AB05B 2 C<5@5==>< :;8<0B5, 8<55B 
2KA>:CN C@>609=>ABL, =5 B@51C5B 4>?>;=8B5;L=>9 03@>B5E=8G5A:>9 >1@01>B:8 8 
A>>B25BAB2C5B B@51>20=8O< ?> 70I8B5 >:@C60NI59 A@54K1

. 

� =0AB>OI55 2@5<O 2 �5;0@CA8 4>?CI5=K : 8A?>;L7>20=8N B>;L:> =87:>M@C:>2K5 8 

=87:>3;N:>78=>;0B=K5 A>@B0 A5<O= @0?A0 A>2@5<5==>9 A5;5:F88 B8?0 «00» (42C=C;52K5), 
A>45@60I85 <8=8<0;L=K5 :>;8G5AB20 0=B8?8B0B5;L=KE 25I5AB2 8;8 ?>;=>ABLN 8E 
8A:;NG0NI852

. 

"A=>2=K< ?@>4C:B><, ?>;CG05<K< 87 A5<O= @0?A0, O2;O5BAO ?8I52>5 <0A;> A F5==K< 
68@=>:8A;>B=K< A>AB02><, :>B>@>5 8A?>;L7C5BAO =5?>A@54AB25==> 2 ?8IC 8 2 :0G5AB25 
AK@L52>3> :><?>=5=B0 4;O ?@>872>4AB20 ?8I52KE ?@>4C:B>2.  �7 >4=>9 B>==K A5<O= @0?A0  
?@>872>48BAO  330 :3 (33 %) <0A;0  8 660 :3 6<KE0 [3]. 

 $0?A>2K9 6<KE O2;O5BAO F5==K< AK@L52K< 8AB>G=8:>< ?8B0B5;L=KE 25I5AB2 [3].  

  

                                                           
1
 #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:  ?> A?5F80;L=>AB8 05.18.15 3 B5E=>;>38O 8 B>20@>2545=85 ?8I52KE ?@>4C:B>2 8 
DC=:F8>=0;L=>3>, A?5F80;878@>20==>3> =07=0G5=8O 8 >1I5AB25==>3> ?8B0=8O /". !. #0E><>20, =0CG. @C:. 
@01>BK  �. %. �>;LH0:>20, �. �. �8B28=>20; (��"' #�" «"@;>2A:89 3>AC40@AB25==K9 8=AB8BCB M:>=><8:8 8 
B>@3>2;8» / #0E><>20 ". !. 3 "@5;, 2014. 3 %. 162. 
2
 " �>:B@8=5 =0F8>=0;L=>9 ?@>4>2>;LAB25==>9 157>?0A=>AB8 $5A?C1;8:8 �5;0@CAL 4> 2030 3>40 [-;5:B@>==K9 
@5AC@A]: #>AB0=>2;5=85 %>25B0  8=8AB@>2 $5A?C1;8:8 �5;0@CAL, 15 45:. 2017 3., 7 962. 3 $568< 4>ABC?0: 
http://www.government.by/ru/solutions/3060. 3 �0B0 4>ABC?0: 23.09.2022 3. 



  �5EF=<> ��'& 2022 7 2(33)
 

 

 

 

 

"4=0:> >A=>2=K<8 A45@6820NI8<8 D0:B>@0<8 8A?>;L7>20=8O @0?A>2>3> 6<KE0 2 A>AB025 
?@>4C:B>2 ?8B0=8O O2;ONBAO ?@8ACBAB285 =565;0B5;L=KE 2:CA>2KE 8 0@><0B8G5A:8E 
:><?>=5=B>2, 3@C1>9 :;5BG0B:8 8 0=B8?8B0B5;L=KE A>548=5=89 [4, 5]. 

� ?8I52>9 ?@><KH;5==>AB8 4@C38E AB@0= 8A?>;L7CNBAO @07;8G=K5 284K H@>B>2 8 
6<KE>2 <0A;8G=KE, 1>1>2KE 8 4@C38E :C;LBC@ [6310], ?@8 MB>< =081>;55 H8@>:>  8A?>;L-
7CNBAO ?@>4C:BK ?5@5@01>B:8 A>8. � ?>A;54=85 3>4K 0:B82=> 254CBAO 8AA;54>20=8O ?> 
8A?>;L7>20=8N ?@>4C:B>2 ?5@5@01>B:8 ;N?8=0, @0?A0, =CB0, 0<0@0=B0 8 4@C38E :C;LBC@ 4;O 
?8I52KE F5;59, GB> >1CA;>2;5=> 8E E8<8G5A:8< A>AB02><, :>B>@K9, 2 A2>N >G5@54L, 7028A8B 
>B 2840, A>@B0, B5E=>;>388 2>745;K20=8O, ?5@5@01>B:8 8 4@C38E D0:B>@>21,2

. 

&0:8< >1@07><, 87CG5=85 E8<8G5A:>3> A>AB020 F5==KE ?8I52KE 25I5AB2 @0?A>2>3> 
6<KE0, ?>;CG5=85 =>2KE A2545=89 > E8<8G5A:>< A>AB025 @0?A>2>3> 6<KE0 8 @07@01>B:0 
B5E=>;>389 ?>;CG5=8O 87 =53> F5==>9 ?8I52>9 4>102:8 4;O >1>30I5=8O  ?@>4C:B>2 ?8B0=8O  
?>2A54=52=>3> A?@>A0 <>65B @5H8BL 2>?@>A 8<?>@B>70<5I5=8O. 
$0AH8@5=85 2>7<>6=>AB59 8A?>;L7>20=8O @0?A>2>3> 6<KE0 2 ?8I52KE F5;OE 2> <=>3>< 

A45@68205BAO >BACBAB285< =>@<8@C5<KE B@51>20=89 : 53> :0G5AB2C 8 157>?0A=>AB8. -B> 
>1CA;02;8205B =5>1E>48<>ABL >?@545;5=8O :>;8G5AB25==>3> A>45@60=8O :0: ?8I52KE, B0: 8 
?>B5=F80;L=> B>:A8G=KE :><?>=5=B>2, A F5;LN A>?>AB02;5=8O A 4>?CAB8<K<8 C@>2=O<8 8E 
A>45@60=8O 2 0=0;>38G=>< AK@L5 ?8I52>3> =07=0G5=8O3

.   

*5;L 8AA;54>20=89 3 @07@01>B:0 B5E=>;>388 ?8I52>9 4>102:8 87 6<KE0 @0?A>2>3> :0: 
?5@A?5:B82=>3> 8AB>G=8:0 @0AB8B5;L=>3> 15;:0, ?8I52KE 2>;>:>= 8 18>;>38G5A:8 0:B82=KE 
25I5AB2 4;O @07@01>B:8 0AA>@B8<5=B0 >1>30I5==KE ?@>4C:B>2 ?8B0=8O DC=:F8>=0;L=>3> 
=07=0G5=8O. "4=>9 87 7040G O2;O5BAO 87CG5=85 E8<8G5A:>3> A>AB020 6<KE0 87 A5<O= @0?A0 
15;>@CAA:>9 A5;5:F88. 
#@0:B8G5A:0O 7=0G8<>ABL 8AA;54>20=89 70:;NG05BAO 2 8A?>;L7>20=88 =>2KE 40==KE > 

?>:070B5;OE 157>?0A=>AB8 8 E8<8G5A:>< A>AB025 6<KE0 87 A5<O= @0?A0 4;O ?@>872>4AB20 
DC=:F8>=0;L=KE ?@>4C:B>2. 

 

 �&�$���/ �  �&"�/ 

     !0CG=K5 8AA;54>20=8O ?@>2>48;8AL 2 CG@5645=88 >1@07>20=8O «�5;>@CAA:89 
3>AC40@AB25==K9 C=825@A8B5B ?8I52KE 8 E8<8G5A:8E B5E=>;>389» =0 :0D54@5 B5E=>;>388 
?@>872>4AB20 ?@>4C:F88 >1I5AB25==>3> ?8B0=8O 8 <OA>?@>4C:B>2 8 =0 1075 «!0CG=>- 
?@0:B8G5A:>3> F5=B@0 38385=K», =0 1075 :>B>@>3> 1K; 8AA;54>20= 6<KE 87 A5<O= @0?A0 A>@B0 
«!5<0=», @57C;LB0BK 8AA;54>20=89 ?>4B25@645=K ?@>B>:>;0<8 8A?KB0=89. #@54<5B>< 
8AA;54>20=89 O2;O;AO 6<KE, ?>;CG5==K9 ?>A;5 ?5@5@01>B:8 A5<O= @0?A0 A>@B0 «!5<0=», 
2K@0I5==>3> =0 B5@@8B>@88 �@5ABA:>9 >1;0AB8 (C@>609 2021 3.). �<KE 87 A5<O= @0?A0 
?@54AB02;O; A>1>9 D>@<C 2 2845 ?@5AA>20==KE «@0:CH5:» =5>4=>@>4=>9 D>@<K @07<5@>< >B 
0,5 A<  4> 3 A<.  
      �;O >?@545;5=8O =>@<8@C5<KE B5E=8G5A:8E B@51>20=89 : :0G5AB2C @0?A>2>3> 6<KE0 A>@B0 
«!5<0=» ?@>2>48;AO A@02=8B5;L=K9 0=0;87 B@51>20=89 459AB2CNI8E <563>AC40@AB25==KE 
AB0=40@B>2 : @0?A>2><C 6<KEC 4;O :>@<>2KE F5;59 (�"%& 3 11048-95) 8 A>52><C 6<KEC 
                                                           
1
 -5@10:>2, �. �. #@>872>4AB2> 15;:>2KE ?@>4C:B>2 87 <0A;8G=KE A5<O= / �. �. -5@10:>2,  
%. �. �20=8F:89 //  .: �3@>?@><8740B, 1987. 3 152 A. 
2
  -5@10:>2, �. �.  )8<8O 8 18>E8<8O ?5@5@01>B:8 <0A;8G=KE A5<O=. 3  .: #8I520O ?@><KH;5==>ABL, 1977. 3
168 A. 
3
 +5@=KE, !. �. �0G5AB2> ?@>4C:B>2 ?5@5@01>B:8 A>8 8 @0?A0 8 MDD5:B82=>ABL 8E ?@8<5=5=8O 2 A>AB025 
:><18:>@<>2 4;O FK?;OB-1@>9;5@>2: 48A& :0=4. A5;LA:>E>7. =0C:  ?> A?5F80;L=>AB8 06.02.02 25B5@8=0@=0O 
<8:@>18>;>38O, 28@CA>;>38O, M?87>>B>;>38O, <8:>;>38O A <8:>B>:A8:>;>3859 8 8<<C=>;>38O / !. �. +5@=KE, 
=0CG. @C:. @01>BK !. �. �C7=5F>2, �. /. �>9:>; '" «�C@A:0O 3>AC40@AB25==0O A5;LA:>E>7O9AB25==0O 0:045<8O 
8<. �. �. �028;>20». 3  �>@>=56, 2000. 3 133 A. 
 



�<M564O F5E=>?>7<O
 

 

 

 

 

?8I52>3> =07=0G5=8O (�"%& 8057-95). 

 � @01>B5  8A?>;L7>20=K >1I5?@8=OBK5 <5B>4K >?@545;5=8O ?>:070B5;59 :0G5AB20 4;O 
6<KE0 87 A5<O= @0?A0. )8<8G5A:89 A>AB02 >?@545;O;8 ?> :><?;5:AC <5B>4>2: 68@ 3 ?> 
%>:A;5BC, >1I89 15;>: >?@545;O;8 <>48D8F8@>20==K< <5B>4>< �L5;L40;O, <0:@>- 8 
<8:@>M;5<5=B=K9 A>AB02 >?@545;O;8 0B><=>-01A>@1F8>==K< <5B>4>< =0 ?@81>@5 0B><=>-
01A>@1F8>==K9 A?5:B@><5B@ SOLAAR S2. "?@545;5=85 0<8=>:8A;>B=>3> 8 28B0<8==>3> 
A>AB020 ?@>2>48;8 <5B>4>< 8=D@0:@0A=>3> 87;CG5=8O 2 >1;0AB8 A?5:B@0 «IK 4500»1. 

#>:070B5;8 157>?0A=>AB8 >?@545;O;8AL <5B>40<8, ?@54CA<>B@5==K<8 459AB2CNI8<8 
=>@<0B82=K<8 4>:C<5=B0<8.  
%B0B8AB8G5A:CN >1@01>B:C @57C;LB0B>2 8AA;54>20=8O ?@>2>48;8  A 8A?>;L7>20=85< 

?@>3@0<<K MSExcel. 

 

$��'�0&�&/ � �% "�%'���!�� 

�;O 6<KE>2 ?8I52>3> =07=0G5=8O 206=0 E0@0:B5@8AB8:0 :0G5AB25==>3> 8 
:>;8G5AB25==>3> A>AB020 0=B8?8B0B5;L=KE 8 B>:A8G=KE :><?>=5=B>2. #>MB><C 2=0G0;5 
8AA;54>20;8 ?>:070B5;8 157>?0A=>AB8 @0?A>2>3> 6<KE0 A>@B0 «!5<0=». $57C;LB0BK 
?@54AB02;5=K 2 B01;. 132. 

 
&01?. 1. %@02=8B5;L=0O E0@0:B5@8AB8:0 0=B8?8B0B5;L=KE 8 ?>B5=F80;L=> B>:A8G=KE :><?>=5=B>2 

2 6<KE5 @0?A>2>< A>@B0 «!5<0=» 

Table 1.  Comparative characteristics of anti-nutritional and potentially toxic components in rapeseed 

cake of the «Neman» variety 
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Table 2.  Comparative characteristics of microbiological and toxicological safety indicators of rapeseed 

cake of «Neman» variety 
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&01?. 3. %>45@60=85 >A=>2=KE ?8I52KE 25I5AB2 8 =5CA2>O5<KE ?8I52KE 2>;>:>= 2 6<KE5 87 
A5<O= @0?A0 

Table 3.  Content of basic nutrients and indigestible dietary fibers in rapeseed cake 

 

 

#8B0B5;L=K5 25I5AB20 

�<KE @0?A>2K9 

�"%& 11048 
(4;O :>@<>2KE F5;59), % 

�<KE @0?A>2K9 

(0:B8G5A:>5 
A>45@60=85,% 

�<KE A>52K9 
?8I52>9 

�"%& 8057, 
A>45@60=85, % 

15;>: 37,0 35,47±0,92 44 

68@ 9,0 8,45±0,4 7,6 

C3;52>4K, 2 B>< G8A;5: !5 =>@<8@C5BAO 6,88±1,08 35,89 

- A0E0@0 !5 =>@<8@C5BAO 5,81±1,08 !5B 40==KE 
- :@0E<0; !5 =>@<8@C5BAO 1,08±1,05 2,0 

2;030 639 8,73±0,32 6,94 

#8I52K5 2>;>:=0, 2 B>< G8A;5: !5 =>@<8@C5BAO 33,10±1,66 6,1 

- F5;;N;>70 16,0 13,22±0,54 !5B 40==KE 
- 35<8F5;;N;>7K !5 =>@<8@C5BAO 7,61±2,3 !5B 40==KE 
- ;83=8= !5 =>@<8@C5BAO 10,21±0,19 !5B 40==KE 
- ?5:B8= !5 =>@<8@C5BAO 2,09±0,46 !5B 40==KE 
<8=5@0;L=K5 25I5AB20 !5 =>@<8@C5BAO 6,62±0,05 5,58 

       

    �7 40==KE, ?@54AB02;5==KE 2 B01;. 3, 284=>, GB> @0?A>2K9 6<KE A>45@68B 35,47 % 15;:0, 
GB> A>?>AB028<> A @53;0<5=B8@>20==K< ?>:070B5;5< 8 A>45@60=85< 15;:0 2 A>52>< 6<KE5 
(44 %). %>45@60=85 ?8I52KE 2>;>:>= 2 @0?A>2>< 6<KE5 (33,10 %) ?@52>AE>48B A>45@60=85 
?8I52KE 2>;>:>= 2 A>52>< 6<KE5 (6,1 %). %>45@60=85 68@0 A>AB028;> 8,45 8 7,6 % 
A>>B25BAB25==>, A>45@60=85 C3;52>4>2 2 A>52>< 6<KE5 (35,89 %) 2 ?OBL @07 ?@52KH05B 
A>45@60=85 C3;52>4>2 2 @0?A>2>< 6<KE5 (6,88 %). %>45@60=85 <8=5@0;L=KE 25I5AB2 
=0E>48BAO ?@0:B8G5A:8 2 >4=>< 480?07>=5 6,62 8 5,58 % A>>B25BAB25==>. 
!0 A;54CNI5< MB0?5 1K;> 8AA;54>20=> A>45@60=85 28B0<8=>2 2 @0?A>2>< 6<KE5. 

$57C;LB0BK 8AA;54>20=89 ?@54AB02;5=K 2 B01;. 4. 
 
&01?. 4. %>45@60=85 28B0<8=>2 2 6<KE5 87 A5<O= @0?A0, <3/1003 

Table 4.  Content of vitamins in rapeseed cake, mg/100g 

#>:070B5;L %>45@60=85 2 6<KE5 @0?A>2><, 
<3/1003 

%>45@60=85 2 6<KE5 A>52><, 
<3/1003 

�8B0<8= �1 0,01 0,691 

�8B0<8= �2 0,04 0,251 

)>;8= �4 466,9 !5 >1=0@C65=> 
#0=B>B5=>20O :8A;>B0 �5 1,41 1,92 

�8B0<8= �6 0,092 0,569 

�8B0<= � (B>:>D5@>;) 4,2 !5 >1=0@C65=> 
�8B0<8= $$ (=80F8=) 11,3 2,5 

 

�7 40==KE, ?@54AB02;5==KE 2 B01;. 4, 284=>, GB> 2 6<KE5 87 A5<O= @0?A0 28B0<8=K 
?@54AB02;5=K 3@C??>9 68@>- 8 2>4>@0AB2>@8<KE 28B0<8=>2. �<KE @0?A>2K9 A>45@68B 
?@8@>4=K9 0=B8>:A840=B 3 B>:>D5@>; (28B0<8= � 3 4,2 <3/1003) 8 28B0<8=K 3@C??K �, A@548 
:>B>@KE ?@520;8@CNB 28B0<8= �4 3 466,9 <3/1003, 28B0<8= �5 3 1,41  <3/1003, 28B0<8= �6 3 
0,092 <3/1003. %>52K9 6<KE CABC?05B @0?A>2><C 6<KEC ?> A>45@60=8N 28B0<8=>2. 
�8B0<8=K � (B>:>D5@>;) 8 �4 2 A>52>< 6<KE5 =5 >1=0@C65=K [15]. 
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�8B0<8=K �4 8 $$ (=80F8=), :>B>@K5 A>45@60BAO 2 @0?A>2>< 6<KE5, 70I8I0NB <5<1@0=K 
:;5B>: >B ?>2@5645=8O, :>=B@>;8@CNB =>@<C A>45@60=8O E>;5AB5@8=0, C;CGH0NB >1<5= 
25I5AB2 2 =5@2=>9 B:0=8, ?@54>B2@0I0NB >1@07>20=85 65;G=KE :0<=59, =>@<0;87C5BAO 
>1<5= 68@>2. !80F8= (28B0<8= $$) A?>A>1AB2C5B CA2>5=8N @0AB8B5;L=>3> 15;:0, ?>MB><C >= 
2065= 4;O ;8F, =5 C?>B@51;ONI8E 682>B=K5 15;:8, CG0AB2C5B 2 C3;52>4=>< >1<5=5, 
A?>A>1AB2C5B =>@<0;870F88 45OB5;L=>AB8 65;C4>G=>-:8H5G=>3> B@0:B0. 
&0: :0: 2 @0?A>2>< 8 A>52>< 6<KE5 A>45@68BAO 1>;LH>5 :>;8G5AB2> 15;:0 (B01;. 3), 

8AA;54>20;8 0<8=>:8A;>B=K9 A>AB02 @0?A>2>3> 6<KE0 8 ?@>25;8 A@02=8B5;L=K9 0=0;87 A 
0<8=>:8A;>B=K< A>AB02>< A>52>3> 6<KE0. $57C;LB0BK 8AA;54>20=89 ?@54AB02;5=K 2 B01;. 5.  
     �7 40==KE B01;. 5 284=>, GB> 0<8=>:8A;>B=K9 A>AB02 15;:>2>9 D@0:F88 6<KE0 @0?A>2>3> 
?@54AB02;5= 18 :8A;>B0<8: 70<5=8<K<8 8 =570<5=8<K<8. %@548 =570<5=8<KE 0<8=>:8A;>B 
70<5B=> 2K45;ONBAO 20;8= (4,265 3/1003), B@5>=8= (2,018 3/1003), ;59F8= (2,965 3/1003), 
D5=8;0;0=8= (1,949 3/1003) 8 ;878= (1,821 3/1003), AC<<0@=0O :>=F5=B@0F8O :>B>@KE 
?@54AB02;O5B ?>GB8 40 % >B >1I59 AC<<K 0<8=>:8A;>B. %@548 70<5=8<KE 4><8=8@CNB 
3;CB0<8= (7,981 3/1003) 8 ?@>;8= (2,769 3/1003). �5;>: 6<KE0 @0?A>2>3> 8<55B ?>;=>F5==K9 
0<8=>:8A;>B=K9 A>AB02. 
     �<KE 87 A5<O= @0?A0 A>45@68B 4>AB0B>G=> 2KA>:>5 :>;8G5AB2> 68@0 (B01;. 3), =0 
A;54CNI5< MB0?5 @01>BK 1K; 87CG5=  68@=>:8A;>B=K9 A>AB02 68@0 6<KE0 @0?A>2>3>. 
$57C;LB0BK 8AA;54>20=89 68@=>:8A;>B=>3> A>AB020 68@0 ?@54AB02;5=K 2 B01. 5. 

 

&01?. 5. �<8=>:8A;>B=K9 A>AB02 15;:>2 6<KE0 @0?A>2>3> A>@B0 «!5<0=» 

Table 5.  Amino acid composition of proteins of «Neman» variety rapeseed cake  

!08<5=>20=85 0<8=>:8A;>BK %>45@60=85 
0<8=>:8A;>BK 2 6<KE5 

@0?A>2><,  
3/1003 15;:0 

%>45@60=85 
0<8=>:8A;>BK 2 
6<KE5 A>52><,  
3/1003 15;:0 

1 2 3 

�974@9A8@O9 4@8AB>8E?BFO 

�0;8= 4,265±0,1 2,243 

�7>;59F8= 2,075±0,4 2,180 

�59F8= 2,965±0,6 3,660 

�878= 1,821±0,4 2,991 

 5B8>=8= 0,001±0,0002 0,606 

&@5>=8= 2,018±0,5 1,952 

(5=8;0;0=8= 1,949±0,42 2,346 

&@8?B>D0= 0,400±0,1 0,653 

%G@@4 A974@9A8@OI 4@8AB>8E?BF 15,094  16,631 

�4@9A8@O9 4@8AB>8E?BFO 

�A?0@38=>20O 4,881±1,1 5,661 

�@38=8= 0,741±0,16 3,44 

�;NB0<8=>20O 7,981±1,8 8,707 

%5@8= 1,921±0,44 2,605 

�;8F8= 1,659±0,37 2,078 

�;0=8= 2,035±0,46 2,117 

#@>;8= 2,769±0,61 2,629 

�8AB848= 0,543±0,11 1,212 

&8@>78= 0,710±0,15 1,7 

*8AB58= 0,195±0,04 0,724 

%G@@4 74@9A8@OI 4@8AB>8E?BF 23,435 30,022 
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&01?. 6. %>45@60=85 68@=KE :8A;>B 2 68@5 6<KE0 @0?A>2>3> 

Table 6.  Content of fatty acids in rapeseed cake oil 

 

�8@=K5 :8A;>BK 

%>45@60=85 68@=>9 :8A;>BK 

2 6<KE5 @0?A>2><, 
% >B AC<<K :8A;>B 

%>45@60=85 68@=>9 :8A;>BK 
2 6<KE5 A>52><, % >B AC<<K 

:8A;>B 
 8@8AB8=>20O %14:0 0,1±,015 0,11 

#0;L<8B8=>20O %16:0 6,1 ±0,732 4,3 

#0;L<8B>;58=>20O %16:1 0,4 ± 0,048 0,1 

�5?B045:0=>20O %17:0 0,1 0±0,019 !5B 40==KE 
%B50@8=>20O %18:0 1,8±0,198 1,47 

";58=>20O %18:1 60,4±6,04 9,0 

�8=>;520O %18:2 Ë -6 20,1±2,4 20,5 

�@0E8=>20O %20:0 0,4 0±0,05 !5B 40==KE 
-9:>75=>20O %20:1 0,8±1,5 !5B 40==KE 
³ �8=>;5=>20O %18:3 Ë -3 8,7±1,47 2,7 

-9:>70485=>20O %20:2 Ë -6 0,1±0,018 !5B 40==KE 
�535=>20O %22:0 0,2±0,036 !5B 40==KE 
-@C:>20O %22:1 0,1±0,012 !5B 40==KE 
�@C385 0,7 !5B 40==KE 
%G@@4 100  

      

$57C;LB0BK 40==KE B01;. 6 ?>:07K20NB, GB> 68@=>:8A;>B=K9 A>AB02 68@0 6<KE0 
@0?A>2>3> ?@54AB02;5= =0AKI5==K<8 68@=K<8 :8A;>B0<8 (!��) 3 2,3 % (<8@8AB8=>20O 3 
0,1 %, ?0;L<8B8=>20O 3 0,4 %, AB50@8=>20O 3 1,8 %); <>=>=5=0AKI5==K<8 68@=K<8 
:8A;>B0<8 ( !��) 3 60,4 % (>;58=>20O 3 60,4 %); ?>;8=5=0AKI5==K<8 68@=K<8 
:8A;>B0<8 (#!��) 3 29,6 % (;8=>;520O (Ë-6) 3 20,1 %, 0;LD03;8=>;5=>20O (Ë-3) 3 8,7 %, 

M9:>70485=>20O 3 0,8 %).     

&0:8< >1@07><, 6<KE @0?A>2K9 8<55B F5==K9 68@=>:8A;>B=K9 A>AB02 A ?@5>1;040=85< 
=5=0AKI5==KE 68@=KE :8A;>B, 2 B>< G8A;5 MAA5=F80;L=KE ?>;8=5=0AKI5==KE 68@=KE 
:8A;>B A5<59AB2 Ë-3 8 Ë-6 (A>>B=>H5=85 1:3), :>B>@K5 83@0NB 1>;LHCN @>;L 2 
@53C;8@>20=88 68@>2>3> >1<5=0, A=865=8O C@>2=O E>;5AB5@8=0, ?@>F5AA>2 
B@><1>>1@07>20=8O 8 ?@>D8;0:B8:8 @O40 4@C38E 701>;520=89, 2 B>< G8A;5 >=:>701>;520=89.      
%;54C5B >B<5B8BL 2KA>:>5 A>45@60=85 >;58=>2>9 :8A;>BK A5<59AB20 Ë-9 (60,4 % >B 

>1I59 AC<<K :8A;>B), :>B>@0O ?@5>1@07C5BAO 2 ;8=>;52CN 8 ³-;8=>;5=>2CN, :>B>@K5 =5 
A8=B578@CNBAO 2 >@30=87<5 G5;>25:0, B.5. O2;ONBAO 4;O =53> =570<5=8<K<8 8 4>;6=K 
?>ABC?0BL B>;L:> A ?8I59.  
!0 A;54CNI5< MB0?5 @01>BK 1K;8 8AA;54>20=K <8=5@0;L=K5 25I5AB20. $57C;LB0BK 

8AA;54>20=89 ?@54AB02;5=K 2 B01;. 7. 
�7 @57C;LB0B>2, ?@54AB02;5==KE 2 B01;. 7, A;54C5B, GB> :>;8G5AB25==K9 0=0;87 

<8=5@0;L=>3> A>AB020 6<KE0 @0?A>2>3> E0@0:B5@87C5BAO ?>2KH5==K< A>45@60=85< %0, Mn, 

Mg. '4>2;5B2>@5=85 ACB>G=>9 ?>B@51=>AB8 2 40==KE M;5<5=B0E A>AB02;O5B 159, 141 8 110 % 

A>>B25BAB25==>. !081>;LH55 :>;8G5AB2> D>AD>@0 >1=0@C65=> 2 A>52>< 6<KE5  
(0,530,6 <3/1003), B>340 :0: 2 @0?A>2>< 6<KE5 >=> A>AB02;O5B 0,3 <3/1003. &0:65 1>;55 
2KA>:8< A>45@60=85< :0;8O >B;8G05BAO A>52K9 6<KE, 2 :>B>@>< 53> 1>;LH5 ?> A@02=5=8N A 
@0?A>2K< 6<KE>< =0 34 %. "10 6<KE0 >B;8G0NBAO B0:65 8 ?> A>45@60=8N 
<8:@>M;5<5=B>2. �>;55 =87:>5 A>45@60=85 65;570 >1=0@C65=> 2 @0?A>2>< 6<KE5  
18,5 <3/1003, B>340 :0: 2 A>52>< 6<KE5 53> 1>;LH5 =0 14 %. �>;55 2KA>:>5 A>45@60=85 
F8=:0 3 2 @0?A>2>< 6<KE5 (11,9 <3/1003), B>340 :0: 2 A>52>< 6<KE5 53> A>45@60=85 2 420 
@070 <5=LH5 (5,06 <3/1003). 
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&01?. 7. %>45@60=85 <0:@>- 8 <8:@>M;5<5=B>2 2 6<KE5 87 A5<O= @0?A0 A>@B0 «!5<0=», <3/:3 

Table 7.  Content of macro- and microelements in rapeseed cake of «Neman» variety, mg/kg 

!08<5=>20=85 �=0G5=85 2 6<KE5 @0?A>2><, <3/100 �=0G5=85 2 6<KE5 A>52><, <3/100 
 g 445,4 306 

K 1520,8 2400 

%0 1592,0 244 

Fe 18,5 21,11 

Mn 11,3 4,4 

Zn 11,9 5,06 

$ 0,3 0,530,6 
 

 

����.'�!�� 

#@>2545=K 8AA;54>20=8O 6<KE0 87 A5<O= @0?A0 A>@B0 «!5<0=» (C@>609 2021 3.) ?> 
:><?;5:AC E8<8G5A:8E ?>:070B5;59. � @57C;LB0B5 8AA;54>20=89 ?>;CG5=K =>2K5 40==K5 > 
E8<8G5A:>< A>AB025, ?>:070B5;OE 157>?0A=>AB8 6<KE0 87 A5<O= @0?A0 A>@B0 «!5<0=» 
15;>@CAA:>9 A5;5:F88, :>B>@K5 =5>1E>48<> =>@<8@>20BL 4;O @0?A>2>3> 6<KE0 ?8I52>3> 
=07=0G5=8O. 
�5;>: 6<KE0 @0?A>2>3> 8<55B ?>;=>F5==K9 0<8=>:8A;>B=K9 A>AB02. �<KE @0?A>2K9 

8<55B F5==K9 68@=>:8A;>B=K9 A>AB02 A ?@5>1;040=85< =5=0AKI5==KE 68@=KE :8A;>B, 2 
B>< G8A;5 MAA5=F80;L=KE ?>;8=5=0AKI5==KE 68@=KE :8A;>B A5<59AB2 Ë-3 8 Ë-6 

(A>>B=>H5=85 1:3). 'AB0=>2;5=>, GB> ?> ?>:070B5;O< 157>?0A=>AB8 6<KE @0?A>2K9 
A>>B25BAB2C5B ?@54JO2;5==K< B@51>20=8O< =>@<0B82=>9 4>:C<5=B0F88 8 <>65B 1KBL 
8A?>;L7>20= 2 :0G5AB25 AK@LO 4;O ?8I52>9 ?@><KH;5==>AB8. 

"?@545;5=>, GB> 6<KE 87 A5<O= @0?A0 A>@B0 «!5<0=» <>65B 1KBL @5:><5=4>20= 2 
:0G5AB25 8AB>G=8:0 18>;>38G5A:8 F5==>3> @0AB8B5;L=>3> 15;:0 8 4@C38E ?8B0B5;L=KE 
25I5AB2 ?@8 ?@>872>4AB25 ?@>4C:B>2 DC=:F8>=0;L=>3> =07=0G5=8O, GB> ?>72>;8B @0AH8@8BL 
0AA>@B8<5=B ?@>4C:F88 ?8I52>9 8 18>;>38G5A:>9 F5==>AB8. 

#@0:B8G5A:0O 7=0G8<>ABL 8AA;54>20=89 70:;NG05BAO 2 A>740=88 =>2KE A2545=89 > 
?8I52>9 8 18>;>38G5A:>9 F5==>AB8 6<KE0 87 A5<O= @0?A0 A>@B0 «!5<0=» 15;>@CAA:>9 
A5;5:F88, ?>:070B5;OE 157>?0A=>AB8, :>B>@K5 2 40;L=59H5< <>3CB O2;OBLAO >1>A=>20=85< 
4;O @07@01>B:8 B5E=>;>388 ?5@5@01>B:8 6<KE0 2 ?@>4C:F8N 4;O 8A?>;L7>20=8O 2 ?8I52KE 
>B@0A;OE ?@><KH;5==>AB8. 

 

����"��$!"%&� 

$57C;LB0BK ?>;CG5=K  2 @0<:0E @50;870F88 =0CG=>3> 8AA;54>20=8O ?@8 ?>445@6:5 
�5;>@CAA:>3> D>=40 DC=40<5=B0;L=KE 8AA;54>20=89 =0 2022 3>4 ?> B5<5 «�AA;54>20=85 
?8I52>9 8 18>;>38G5A:>9 F5==>AB8, DC=:F8>=0;L=>-B5E=>;>38G5A:8E A2>9AB2 2B>@8G=KE 
?@>4C:B>2 ?5@5@01>B:8 A5<O= @0?A0, 2K@0I8205<>3> 2 $5A?C1;8:5 �5;0@CAL 8 '715:8AB0=5». 
�>3>2>@ 7 �22'�� 3 070 >B 04.05.2022 3. 
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1 �8A8FK=, �. !. �8>;>38G5A:85 >A>15==>AB8 A>@B>2 @0?A0 8 D878>;>38G5A:85 F5==>AB8 6<KE>2 8 H@>B>2 /  
�. !.   �8A8FK=  //  0A;>68@>20O ?@><KH;5==>ABL. 3 2007. 3 7 6. 3 %. 10311. 

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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INCREASE IN NUTRITIONAL VALUE OF PATE AND MEAT-CONTAINING  

CANNED PRODUCTS FOR THERAPEUTIC AND PREVENTIVE NUTRITION  

OF ELDERLY PEOPLE 
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2
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ABSTRACT  
Introduction. The purpose of the study is to expand the range of high-quality specialized food products for 
people over 60 years old, taking into account their needs and requirements. The scientific task is to optimize 
the recipe composition of meat-containing canned foods for therapeutic and preventive nutrition of elderly 
people in terms of salt, fat and protein content. 
Materials and methods. Canned chicken, beef liver, Jerusalem artichoke and seaweed in various recipe 
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compositions. Mass fraction of protein was analyzed with a semi-automatic protein analyzer Kjeltec 2200 
(Kjeldahl method); amino acids were identified by high-performance liquid chromatography (HPLC) in 
Agilent HPLC 1200; fat and salt were determined by common methods. 
Results. The developed formulations of canned foods are characterized by high level of amino acid score: 
101,1...157,5 % for canned chicken and 115,5...181,2 % for canned beef liver. The values in mass fraction of 
protein increased by 2 %, in fat 3 decreased by 17 %, in salt 3 dropped by 0,3 % in comparison with  
GOST 32245 «Meat-containing canned food. General specifications». 
Conclusions. The developed assortment of canned foods is recommended for implementation because of 
their balanced composition, low fat and salt content, high amino acid score. 

KEY WORDS:  elderly people diet; therapeutic and preventive nutrition; recommendations; canned food; 

protein; fat; amino acid score; recipe; technical conditions; procedure specification. 
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Table 1. Comparison of organoleptic and physico-chemical quality indicators of canned foods 
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Table 2.  Amino acid score of canned foods for therapeutic and preventive nutrition of elderly people 
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ABSTRACT 
Introduction. The organization of effective food safety management system of complex food additives used 

in food production determined the purpose of the study being an urgent task for the food industry. The 

process of control is complicated due to a wide range of food additives used, which can be sources of 

radioactive contamination. Therefore, to reduce these risks in the production processes is of great 
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importance. The main objective of the study is to assess the risks of radioactive contamination of sausage 

products with radionuclides of caesium-137 (
137

Cs), strontium-90 (
90

Sr) and potassium-40 (
40

K) when using 

complex food additives in their composition at meat processing enterprises of the Republic of Belarus. 

Materials and methods. The object of the study was 20 items of complex food additives produced in the 

Republic of Belarus, Poland, Russia, and Germany. The gamma-beta radiation spectrometer MKS AT 1315 was 

used. 

Results. Radiological method of analysis revealed that 9 samples under study (out of 20)   were significantly 

higher in 
40

K radionuclides (about 860 %) than the other samples. This fact shows that herbs and spices 

grown in the areas with a relatively higher radiation exposure were used in the production of sausages. The 

method used to determine the content of  
90

Sr in complex food additives is not satisfactory for food safety 

management system. It was not possible to establish a clear relationship between the content of 
40

K and 
137

Cs 

in the samples of complex food additives. 

Conclusions. In food safety management system at meat processing enterprises, it is necessary to take into 

account the above-mentioned risks in terms of the safety of manufactured products using food additives 

containing plant components. The introduction of such additives will not significantly affect the safety of 

manufactured sausage products in terms of radiation safety. It is necessary to carry out further detailed 

studies to establish the relationship between the content of 
40

K and 
137

Cs in raw materials of plant origin and 

other items. 

KEYWORDS: complex food additives; sausage products; radionuclides; quality and safety; cesium-137; 

strontium-90; potassium-40. 
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69M9EF6, BC4EAOI 8?S 97B ;8BDB6PS. � E6S;< E QF<@ 64:A4S DB?P CD<A48?9:<F QHH9>F<6ABEF< 
< B5N9>F<6ABEF< >BAFDB?S CDB8B6B?PEF69AAB7B EODPS < C<M96OI CDB8G>FB6 CB CB>4;4F9?S@ 
59;BC4EABEF<. �E?98EF6<9 >4F4EFDBHO A4 +9DAB5O?PE>B= �-%, BCD989?9AAO9 F9DD<FBD<< 
A4L9= EFD4AO ;47DS;A9AO D48<B4>F<6AO@< 69M9EF64@< [135], CBQFB@G EGM9EF6GRF D94?PAO9 
D<E>< >BAF4@<A4J<< CDB8B6B?PEF6<S D4;?<KAO@< D48<BAG>?<84@<. �DG7<@ CBF9AJ<4?PAO@ 
ECBEB5B@ D48<4J<BAAB7B ;4D4:9A<S C<M96OI CDB8G>FB6 @B:9F 5OFP 8?<AA4S < 
A9CDB;D4KA4S J9CBK>4 CBEF46B> <@CBDFAB7B EODPS < <A7D98<9AFB6 8?S CDB<;6B8EF64 
C<M96OI CDB8G>FB6, 6>?RK4RM4S <ECB?P;B64A<9 A9CDB69D9AAOI CBEF46M<>B61. !4 
;A4K<@BEFP 84AAB= CDB5?9@O G>4;O649F < FD95B64A<9 @9:8GA4DB8AB7B EF4A84DF4  
ISO 22000:2018 D4EE@4FD<64FP D48<BAG>?<8O (D48<B4>F<6AO9 69M9EF64) >4> D94?PAGR 
BC4EABEFP C<M96OI CDB8G>FB62

. 

%B7?4EAB F9IA<K9E>B@G ;4>BAB84F9?PEF6G ��-% < $9ECG5?<>< �9?4DGEP, 6 
E9?PE>BIB;S=EF69AAB@ EODP9 < C<M96OI CDB8G>F4I D97?4@9AF<DGRFES 8BCGEF<@O9 GDB6A< 
D48<BAG>?<8B6 J9;<S-137 (

137
Cs) < EFDBAJ<S-90 (

90
Sr)

3, 4, 5. �B>4;4AB, KFB 137
Cs S6?S9FES B8A<@ 

<; 7?46AOI >B@CBA9AFB6 D48<B4>F<6AB7B ;47DS;A9A<S 5<BEH9DO, F.>. EB89D:<FES 6 
                                                           

1
 BSI BS PAS 96-2017 Guide to protecting and defending food and drink from deliberate attack. 

2
 ISO 22000:2018. Food safety management systems 3 Requirements for any organization in the food chain.  

3
 �4>BA $� «" D48<4J<BAAB= 59;BC4EABEF< A4E9?9A<S» BF 05 SA64DS 1998 7. 7 122-� (6 D98. �4>BAB6 

$9ECG5?<>< �9?4DGEP BF 04.01.2014 7 106-�). 
4
 &$ &% 021/2011. " 59;BC4EABEF< C<M96B= CDB8G>J<<. [-?9>FDBAAO= D9EGDE]: ABD@4F<6AO= 8B>G@9AF / 

�6D4;<=E>4S Q>BAB@<K9E>4S >B@<EE<S // �#% %&�!��$&. 3  <AE>: �9?��%%, 2022. 3 �4F4 8BEFGC4: 
04.02.2022. 

5
 �! 10-117-99. $9ECG5?<>4AE><9 8BCGEF<@O9 GDB6A< EB89D:4A<S D48<BAG>?<8B6 J9;<S-137 < EFDBAJ<S-90 6 

C<M96OI CDB8G>F4I < C<FP96B= 6B89 ($�'-99) /  <A;8D46 $�, 1999 7. 3 10 E. 
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D48<B4>F<6AOI 6OC489A<SI, D48<B4>F<6AOI BFIB84I < 6O5DBE4I ;46B8B6, C9D9D454FO64RM<I 
BFIB8O 4FB@AOI Q?9>FDBEF4AJ<=. 137

Cs <AF9AE<6AB EBD5<DG9FES CBK6B= < 8BAAO@< 
BF?B:9A<S@<, EB89D:<FES 6 D4EF9A<SI < BD74A<;@9 :<6BFAOI < K9?B69>4, A4>4C?<649FES 6 
7D<54I, BF89?PAO9 6<8O >BFBDOI EK<F4RFES 97B «4>>G@G?SFBD4@<». 90

Sr S6?S9FES 
I<@<K9E><@ 4A4?B7B@ >4?PJ<S, CBQFB@G BA A4<5B?99 QHH9>F<6AB BF>?48O649FES 6 >BEFAB= 
F>4A< (6 @S7><I F>4ASI ;489D:<649FES @9A99 1 %  90

Sr) [6, 7].  

�M9 B8AB= CDB5?9@B= 6 D4EE@4FD<649@B@ 4EC9>F9 @B:9F 5OFP >4?<=-40 (
40�). �@99FES DS8 

CG5?<>4J<=, G>4;O64RM<I A4 ;A4K<F9?PAB9 CD96OL9A<9 EB89D:4A<S >4?<S 6 D4EF<F9?PAB@ 
EODP9 CB ED46A9A<R E 97B CD<DB8AO@ EB89D:4A<9@, KFB E6S;O64RF E A9>BAFDB?<DG9@O@ 
<ECB?P;B64A<9@ >4?<=AOI G8B5D9A<= [8, 9]. #D<DB8AO= Q?9@9AF >4?<= EBEFB<F <; FD9I 
<;BFBCB6: 39� (93,98 %), 40� (0,0119 %) < 41� (6,91 %), <; A<I 40� S6?S9FES D48<B4>F<6AO@ 
<;BFBCB@ E C9D<B8B@ CB?GD4EC484 1,3×109

 7B84. � CD<DB89 >4?<= 6 E6B5B8AB@ EBEFBSA<< A9 
6EFD9K49FES, 4 FB?P>B 6 EB98<A9A<SI E 8DG7<@< Q?9@9AF4@<. "A BK9AP 5OEFDB B><E?S9FES A4 
6B;8GI9 < ?97>B 6EFGC49F 6 I<@<K9E><9 D94>J<<, BEB59AAB E 6B8B=, B5D4;GS M9?BKP. �; CBK6O 
40� CBEFGC49F K9D9; >BDA96GR E<EF9@G 6 D4EF9A<S < E D4EF<F9?PAB= C<M9= 3 6 BD74A<;@O 
:<6BFAOI. � F45?<J9 1 CD98EF46?9AO 84AAO9 CB EB89D:4A<R 40� 6 D4;?<KAOI C<M96OI 
B5N9>F4I [8311], E6<89F9?PEF6GRM<9 B FB@, KFB 84AAO= Q?9@9AF B5A4DG:<649FES 6 CDB8G>F4I 
D4EF<F9?PAB7B < :<6BFAB7B CDB<EIB:89A<S 6 CD989?4I BF A9E>B?P><I 98<A<J 8B A9E>B?P><I 
EBF9A �>/>7. 
&01?. 1. %B89D:4A<9 40� 6 CDB8B6B?PEF69AAB@ EODP9 < C<M96OI CDB8G>F4I 

Table 1. The content of  
40� in food raw materials and food products 

!4<@9AB64A<9  
CDB8G>J<< 

'89?PA4S 4>F<6ABEFP 40�, 
�>/>7 

!4<@9AB64A<9  
CDB8G>J<< 

'89?PA4S 4>F<6ABEFP 
40�, �>/>7 

�9DAB6O9 18,53159 6 F.K.: >?R>64 355 

�9DAB5B5B6O9  1773299 ?<@BAO 41 

6 F.K. H4EB?P  299 
7D<5O 227 

EGL9AO9 7D<5O 30831547 

"D9I<  210 7B6S8<A4 84 

"6BM<  403174 E6<A<A4 33,3 

6 F.K.: >4DFBH9?P  174 DO54 77,7 

 BD>B6P 84 <>D4 127 

�G> 44,4 @B?B>B >BDB6P9 44,4 

(DG>FO  7,33335 @4E?B E?<6BKAB9 37 

'K<FO64S CD<6989AAO9 84AAO9, CD98EF46?SRF <AF9D9E F4><9 EBJ<4?PAB ;A4K<@O9 
CDB8G>FO, >4> >B?54EAO9 <;89?<S, 6 EBEF46 >BFBDOI 6>?RK9AO >B@C?9>EAO9 C<M96O9 
8B546><, CD<@9AS9@O9 8?S G?GKL9A<S >4K9EF64 G>4;4AAB= 7DGCCO C<M96OI CDB8G>FB6. 
�B@C?9>EA4S C<M964S 8B546>4 CD98EF46?S9F EB5B= E@9EP C<M96B=(OI) 8B546><(B>) < (<?<) 
C<M96B7B EODPS < (<?<) 4DB@4F<;4FBD4(B6), CD98A4;A4K9AA4S 8?S 6OCGE>4 6 B5D4M9A<9, 6 
>BFBDB= >4> @<A<@G@ B8A4 <; C<M96OI 8B546B>, 6IB8SM4S 6 EBEF46 >B@C?9>EAB= C<M96B= 
8B546><, 8B?:A4 B>4;O64FP 6 >BA9KAB= C<M96B= CDB8G>J<< HGA>J<BA4?PAB9 89=EF6<91. �4> 
CD46<?B, >B@C?9>EAO9 C<M96O9 8B546>< EBEFBSF <; 86GI K4EF9= 3 HGA>J<BA4?PAB= < 
6>GEB4DB@4F<K9E>B=. (GA>J<BA4?PA4S K4EFP CD98EF46?9A4 6?47BG89D:<64RM<@< 479AF4@<, 
EF45<?<;4FBD4@<, Q@G?P74FBD4@<, 4AF<B><E?<F9?S@<, D97G?SFBD4@< ><E?BFABEF< < E@9ES@< 
>D4E<F9?9=; 6>GEB4DB@4F<K9E>4S 3 A4FGD4?PAO@< CDSABEFS@< < CDB8G>F4@< <I C9D9D45BF>< 
                                                           

1
 &$ &% 029/2012. &D95B64A<S 59;BC4EABEF< C<M96OI 8B546B>, 4DB@4F<;4FBDB6 < F9IAB?B7<K9E><I 6ECB@B74-

F9?PAOI ED98EF6. [-?9>FDBAAO= D9EGDE]: ABD@4F<6AO= 8B>G@9AF / �6D4;<=E>4S Q>BAB@<K9E>4S >B@<EE<S // �#% 
%&�!��$&. 3  <AE>: �9?��%%, 2022. 3 �4F4 8BEFGC4: 04.02.2022. 
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(QH<DAO@< @4E?4@< < B?9BD9;<A4@<). !9E@BFDS A4 FB, KFB 8B?S QF<I <A7D98<9AFB6 6 
D9J9CFGD9 >B?54EAOI <;89?<= A9 CD96OL49F 2 %  A4 100 >7 A9EB?9AB7B EODPS1, 59;BC4EABEFP 
<I 8?S CBFD95<F9?9= B59EC9K<649FES A9 FB?P>B B7D4A<K9A<9@ CB CD<@9A9A<R, AB < 
D97?4@9AF<DB64A<9@ 8BCGEF<@OI GDB6A9= EB89D:4A<S A9>BFBDOI I<@<K9E><I EB98<A9A<= < 
@<>DB5<B?B7<K9E><@< CB>4;4F9?S@<. �@9EF9 E F9@ 6IB8SM<9 6 EBEF46 A9>BFBDOI 
>B@C?9>EAOI C<M96OI 8B546B> EGL9AO9 B6BM<, CDSABEF<, EC9J<< < 4DB@4F<K9E><9 FD46O 
CB8?9:4F >BAFDB?R A4 EB89D:4A<9 D48<BAG>?<8B6 137

Cs < 90
Sr

2. &4><@ B5D4;B@, 
J9?9EBB5D4;ABEFP CDB6989A<S <EE?98B64A<=, CBE6SM9AAOI BJ9A>9 69DBSFABEF< ;47DS;A9A<S 
D48<B4>F<6AO@< 69M9EF64@< >B@C?9>EAOI C<M96OI 8B546B> BK96<8A4 < B5GE?B6?9A4 
CB?GK9A<9@ 8BCB?A<F9?PAOI 84AAOI B D48<4J<BAAB@ EF4FGE9 84AAOI <A7D98<9AFB6, 
CD<@9AS9@OI 6 >B?54EAB@ CDB<;6B8EF69. 
*9?PR D45BFO S6?S9FES <EE?98B64A<9 >B@C?9>EAOI C<M96OI 8B546B>, CD<@9AS9@OI 6 

>B?54EAB@ CDB<;6B8EF69, A4 EB89D:4A<9 6 A<I D48<BAG>?<8B6 137
Cs, 

90Sr < 40� 8?S EA<:9A<S 
6 CDBJ9EE9 >BAFDB?S D<E>B6 D48<4J<BAAB7B ;4D4:9A<S >B?54EAOI <;89?<= D48<BAG>?<84@< 
CD< <ECB?P;B64A<< 6 <I EBEF469 >B@C?9>EAOI C<M96OI 8B546B>, 4 F4>:9 BJ9A>4 D<E>B6 
D48<4J<BAAB7B ;4D4:9A<S >B?54EAOI <;89?<= D48<BAG>?<84@< 137

Cs, 
90Sr < 40� CD< 

CD<@9A9A<< >B@C?9>EAOI C<M96OI 8B546B> 6 <I EBEF469.  
 

 �&�$���/ �  �&"�/ 

"5N9>F4@< <EE?98B64A<S E?G:<?< 20 A4<@9AB64A<= >B@C?9>EAOI C<M96OI 8B546B>, 
CDB<;6989AAOI 6 $9ECG5?<>9 �9?4DGEP, $9ECG5?<>9 #B?PL4, $BEE<=E>B= (989D4J<< < 
�9D@4A<<. #9D9K9AP < GE?B6AO9 B5B;A4K9A<S B5N9>FB6 <EE?98B64A<S CD<6989AO 6 F45?<J9 2. 
#D98@9FB@ <EE?98B64A<S 5O?4 E<EF9@4F<;4J<S 84AAOI B 6?<SA<< >B@C?9>EAOI C<M96OI 
8B546B>, CD<@9AS9@OI A4 @SEBC9D9D454FO64RM<I CD98CD<SF<SI D9ECG5?<><, A4 
D48<4J<BAAGR 59;BC4EABEFP >B?54EAOI <;89?<=. 
"F5BD CDB5 CDB6B8<?< 6 EBBF69FEF6<< E 89=EF6GRM<@< &!#�3. �;@9D9A<S G89?PAB= 

4>F<6ABEF< BEGM9EF6?S?< A4 74@@4-59F4 D48<B@9FD9  �C �& 1315 CB @9FB8<>9 <;@9D9A<= 
 ��.  ! 1181-2007

4
 6 CDB<;6B8EF69AAB= ?45BD4FBD<< "�" « <AE><= @SEB>B@5<A4F» 

(4FF9EF4F 4>>D98<F4J<< BY/112 2.0455, 89=EF6<F9?9A 8B 28.05.2025). #DB5O B5D4;JB6 
>B@C?9>EAOI C<M96OI 8B546B> CB@9M4?< 6 EBEG8  4D<A9??< B5N9@B@ 0,5 ?, 
CD9864D<F9?PAB9 >BAJ9AFD<DB64A<9 A9 CDB6B8<?<. #DB8B?:<F9?PABEFP <;@9D9A<S G89?PAB= 
4>F<6ABEF< D48<BAG>?<8B6 EBEF46?S?4 60 @<A. 

&01?. 2. #9D9K9AP < GE?B6AO9 B5B;A4K9A<S B5N9>FB6 <EE?98B64A<S  

Table 2. List and description of items under study 

7 C/C !4<@9AB64A<9  
>B@C?9>EAB= C<M96B= 8B546>< 

%FD4A4 
CDB<EIB:89A<S 

�B8 B5D4;J4 

1 2 3 4 

1 �4DL46E>4S @GE4 �9;4@CAP 11.1 

2 �9AE>4S >B@5< 12.1 

                                                           
1
 %5BDA<> D9J9CFGD $* BY 500011238.3339-3354, 3359-3360-2012 CB &' BY 500011238.066-2012 «�;89?<S 

>B?54EAO9 CB?G>BCK9AO9 H<D@9AAO9».  <AE>: """ «�<>BE»,  2012. 3 12 E. 
2
 �! 10-117-99. $9ECG5?<>4AE><9 8BCGEF<@O9 GDB6A< EB89D:4A<S D48<BAG>?<8B6 J9;<S-137 < EFDBAJ<S-90 6 
C<M96OI CDB8G>F4I < C<FP96B= 6B89 ($�'-99). /  <A;8D46 $�, 1999 7. 3 10 E. 
3
 %&� 1053-2015 $48<4J<BAAO= >BAFDB?P. "F5BD CDB5 C<M96B= CDB8G>J<<. "5M<9 FD95B64A<S 3  <AE>: 

�BEEF4A84DF, 2015. 3 8 E. 
4
  ��.  ! 1181-2007.  9FB8<>4 6OCB?A9A<S <;@9D9A<= B5N9@AB= < G89?PAB= 4>F<6ABEF< 90Sr, 137Cs, 40K 

A4 74@@4-59F4-EC9>FDB@9FD9 F<C4  �%-�& 1315 6 C<M96OI CDB8G>F4I, C<FP96B= 6B89, CBK69, E9?PE>B-

IB;S=EF69AAB@ EODP9 < >BD@4I, CDB8G>J<< ?9EAB7B IB;S=EF64, 8DG7<I B5N9>F4I B>DG:4RM9= ED98O. 3  <AE>: 
!#'# «�FB@F9I», 2007 7. 3 33 E. 
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#DB8B?:9A<9 &01?. 2. 
 

1 2 3 4 

3 ->B >B@5< E@4> 13 �9;4@CAP 12.2 

4 �A7D<%B? 4 10.1 

5 �9D969AE>4S  

 

�9@<4=8O 

9.1 

6 #D<@4?P D4C<8  8.1 

7 %9D69?4F EB69FE><= 8.2 

8 ,<A>B 50 C?RE "� 7.1 

9 �B6S:PS >B@5<  

 

�>;PH4 

5.1 

10 �ashanka BI 6.1 

11  <F HD9L 500$ 5.2 

12 ,C<>4K>< $��� >B@5< 5.3 

13 �<A8R> EB 6>GEB@ 6S?9AB= E?<6O 5.4 

14 �DB@4HG8 �9D969AE>4S  

 

 

 >AA8O 

3.1 

15 �D9@S >B@C?9>E #� 017 %4?S@< �6EFD<=E>4S 4.2 

16 �4@@4 � E ABFB= >4D84@BA4 1.1 

17  4D<A48 >D9EFPSAE><= 2.1 

18 %<EF9@4 HD9L $21 � 4.3 

19 %F45<?<;4FBD $12 4.1 

20 #D9@<>E 33 �% GA<69DE4?PAO= 1.2 

 

$��'�0&�&/ � �% "�%'���!�� 

!4 BEAB64A<< CB?GK9AAOI 84AAOI 5O?< CDB4A4?<;<DB64AO EBEF46O >B@C?9>EAOI 
C<M96OI 8B546B>. �EE?98G9@O9 B5D4;JO 5O?< D4;89?9AO A4 869 7DGCCO. #9D64S 7DGCC4 3 
QFB >B@C?9>EAO9 C<M96O9 8B546><, EB89D:4M<9 6 E6B9@ EBEF469 D4EF<F9?PAO9 >B@CBA9AFO 
(EC9J<<, CDSABEF<), 6FBD4S 7DGCC4 3 8B546><, A9 EB89D:4M<9 D4EF<F9?PAOI >B@CBA9AFB6. 
%BEF46 >B@C?9>EAOI C<M96OI 8B546B> CD<6989A 6 F45?. 3. 

 

&01?. 3. %BEF46O >B@C?9>EAOI C<M96OI 8B546B>  

Table 3. Composition of complex food additives  

�B8 
CDB5O 

%BEF46 

1 2 

�<M56O5 4B546><, EB45D64M<5 D4EF<F5?PAO5 >B@CBA5AFO 

2.1 

�@O=>AB8 < Q>EFD4>FO (C4CD<>4, >BD<4A8D, F@<A, C9D9J K9DAO=, F<@PSA, 54;<?<>), D97G?SFBDO 
><E?BFABEF< �450 (C<DBHBEH4F), �331(J<FD4F A4FD<S), �262i (4J9F4F A4FD<S), �500(>4D5BA4F 
A4FD<S), GE<?<F9?P 6>GE4 < 4DB@4F4 �621, 4AF<B><E?<F9?P �330, ;47GEF<F9?P �415, 
@4?PFB89>EFD<A 

3.1 

$97G?SFBDO ><E?BFABEF< (�450, �451), A?9F88 < Q>EFD4>FO EC9J<= (F@<A, C9D9J K9DAO=, K9EAB>), 
GE<?<F9?P 6>GE4 < 4DB@4F4 �621, 4AF<B><E?<F9?P �316, 4DB@4F<;4FBD (@SEB), >D4E<F9?P 
(H9D@9AF<DB64AAO= D<E) 

4.2 

�9>EFDB;4, D97G?SFBDO ><E?BFABEF< (� 575, �451ii), EF45<?<;4FBD (�450ii), GE<?<F9?P 6>GE4 < 
4DB@4F4 (�621), =4BC@4;P=O9 ?@O=>AB8 < <I Q>EFD4>FO (@GE>4FAO= BD9I, C9D9J K9DAO=), 
8DB::96B= Q>EFD4>F, EB?P CB64D9AA4S, 4AF<B><E?<F9?P (�316) 

5.1 

$97G?SFBD ><E?BFABEF< �451i, Q@G?P74FBD, 6?47BG89D:<64RM<= 479AF �450iii, GE<?<F9?P 6>GE4 < 
4DB@4F4 �621, ?@8?@46O (K9EAB>, C9D9J, >4D84@BA, @GE>4FAO= BD9I), E4I4D, 4DB@4F<;4FBDO, 
4AF<B><E?<F9?< �301, �300 

6.1 
&<8=, G8;8, ?9@9F G9@=O9, ?9@9F 8CH8ABO9, <49>@4=, <CA:4B=O9 >@9E, >6>I8 ACH9=O9, ;C:, 
G9A=>: 

5.4 

�?R>B;4, ?@8?@464 (K9EAB>, C9D9J K9DAO=, C9D9J 59?O=, 7BDK<J4), @4?PFB89>EFD<A, E4I4DB;4, 
GE<?<F9?P 6>GE4 < 4DB@4F4 (�621) 6,37%, 4AF<B><E?<F9?< �301, �300, 4DB@4F<;4FBD (E?<64), 
>BCF<?PAO= 4DB@4F<;4FBD 
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#DB8B?:9A<9 &01?. 3. 
1 2 

9.1 

'9@=O9 ?9@9F, G9A=>:, :>@84=8@, B<8=, 59;O9 ?9@9F, 76>788:4, 89>EFDB;4, GE<?<F9?P 6>GE4 < 
4DB@4F4: �621 7?GFB@4F A4FD<S 1-;4@9M9AAO=, E<DBC 7?R>B;O, EB?P, 4AF<B><E?<F9?<: � 301 
4E>BD54F A4FD<S, >BAE9D64AF � 252 A<FD<F >4?<S, Q>EFD4>FO EC9J<=: C9D9J, C9D9J K<?<  

10.1 

�47GEF<F9?<: �4074, �425, �415; D97G?SFBDO ><E?BFABEF<: �451 ($2"5 f 6,4%), �331; 
D4EF<F9?PA4S >?9FK4F>4, :<6BFAO= 59?B> (E6<AB=), @4?PFB89>EFD<A, :C:C@C7=O9 :@4E<4;, 
GE<?<F9?P 6>GE4 < 4DB@4F4 �621 (6 %), 4DB@4F<;4FBDO, 4AF<B><E?<F9?P �316(0,5%), 8DB::96B= 

Q>EFD4>F, Q>EFD4>F ?R5<EF>4, 89>EFDB;4, 4DB@4F<;4FBD >BCF<?PAO= 

11.1 
'E<?<F9?P 6>GE4 < 4DB@4F4 � 621 (20%), E4I4D, G9A=>:, ?9@9F G9@=O9, C<M964S 8B546>4 (89>EFDB;4, 
4DB@4F<;4FBD 8O@4), :>@84=8@  

12.1 

�@8?@46O < Q>EFD4>FO (@GE>4FAO= BD9I, C9D9J K9DAO=), Q@G?P74FBD (�450), D97G?SFBDO 
><E?BFABEF< �451 (12% $2"5), EB?P, E4I4D4 (89>EFDB;4), GE<?<F9?P 6>GE4 < 4DB@4F4 �621 (12%), 
4AF<B><E?<F9?< (�330), � 316 (2%) 

�<M56O5 4B546><, A5 EB45D64M<5 D4EF<F5?PAOE >B@CBA5AFB6 

1.1 

-@G?P74FBD �471, 6?47BG89D:<64RM<= 479AF �450, D97G?SFBD ><E?BFABEF< �451, CB?<E4I4D<8O, 
7?R>B;4, QH<DAO9 @4E?4 < B?9BD9;<AO A4FGD4?PAOI CDSABEF9=, GE<?<F9?< 6>GE4 < 4DB@4F4 (�621, 
�627, �631) 

1.2 
%F45<?<;4FBDO (�412, 415, 417), Q@G?P74FBD �471, ABE<F9?P (7?R>B;4), A4FGD4?PAO= >D4E<F9?P 
�120 (0,02%) 

4.1 
�<6BFAO= 59?B>, ;47GEF<F9?< (�412, �415), 89>EFDB;4, GE<?<F9?P 6>GE4 < 4DB@4F4 (�621), 
Q>EFD4>FO CDSABEF9= 

4.3 
�?47BG89D:<64RM<= 479AF (�325), D97G?SFBDO ><E?BFABEF< (�262i, �262ii), 4AF<B><E?<F9?P 
(�316) - 2%, EB?P 

5.3 

$97G?SFBD ><E?BFABEF< �451i (23,6%), GE<?<F9?P 6>GE4 < 4DB@4F4 �621 (27,0%), 4DB@4F<;4FBDO 
(C9D9J K9DAO=, K9EAB>), >BCF<?PAO= 4DB@4F<;4FBD, 4AF<B><E?<F9?P �316 (5,0%), K9EAB>, 
ABE<F9?< (7?R>B;4, �551) 

5.2 $97G?SFBDO ><E?BFABEF< (� 262i, � 331), EB?P CB64D9AA4S 
7.1 %GIB= E<DBC 7?R>B;O, 4AF<B><E?<F9?P �301, Q>EFD4>F EC9J<= (@B::969?PA<>, C9D9J, F@<A, 

>BD<4A8D) 
8.1 $97G?SFBD ><E?BFABEF< � 575 7?R>BAB-89?PF4-?4>FBA, E4I4DB;4, 4AF<B><E?<F9?<: � 300 

4E>BD5<AB64S ><E?BF4 L-, � 301 4E>BD54F A4FD<S 
8.2 �9>EFDB;4, EF45<?<;4FBDO: �420iii C<DBHBEH4F A4FD<S (43%), � 450i 8<7<8DBC<DBHBEH4F A4FD<S 

(35%), GE<?<F9?P 6>GE4 < 4DB@4F4 �621 7?GF4@4F A4FD<S 1-;4@9M9AAO= (11%), EC9J<<, Q>EFD4>FO 
EC9J<= (>BD<4A8D, @GE>4F, C9D9J), 4AF<B><E?<F9?<: � 300 4E>BD5<AB64S ><E?BF4 -L (3%), � 316 
<;B4E>BD54F A4FD<S (2%), 479AF 4AF<E?9:<64RM<= � 551 8<B>E<8 >D9@A<S 4@BDHAO= (0,5%), 
D4EF<F9?PAB9 @4E?B  

12.2 -@G?P74FBD �450i, D97G?SFBD ><E?BFABEF< �451i, 6?47BG89D:<64RM<= 479AF �452i (40%), c4I4D 
(89>EFDB;4), GE<?<F9?P 6>GE4 < 4DB@4F4 (�621) (6,5 %), 4AF<B><E?<F9?P (�300) (4,5%), 
A4FGD4?PAO9 4DB@4F<;4FBDO (C9D9J K9DAO=, @GE>4FAO= BD9I), 4AF<E?9:<64RM<= 479AF (�551) 

 

$9;G?PF4FO <ECOF4A<= >B@C?9>EAOI C<M96OI 8B546B> CD98EF46?9AO A4 D<E. 1 < 2. 
�A4?<;<DGS CB?GK9AAO9 84AAO9, @B:AB E89?4FP 6O6B8, KFB EB89D:4A<9 D48<BAG>?<8B6 

137
Cs, 

90Sr 6 <EE?98G9@OI B5D4;J4I A9 CD96OL49F ;A4K9A<S 100 �>/>7, 6 FB 6D9@S >4> 6  
9 B5D4;J4I EB89D:4A<9 40� EGM9EF69AAB 5B?99 6OEB>B9 (770,4 �>/>7, KFB A4 860 % 6OL9, K9@ 
6 7DGCC9 8B546B>, A9 EB89D:4M<I D4EF<F9?PAO9 >B@CBA9AFO). #B6OL9AAB9 EB89D:4A<9 
D48<BAG>?<8B6 40

K 5O?B 6 F9I >B@C?9>EAOI C<M96OI 8B546>4I, 6 EBEF46 >BFBDOI 6IB8<?< 
6>GEB4DB@4F<K9E><9 >B@CBA9AFO (EC9J<< < CDSABEF<). 
�A4K9A<S G89?PAB= 4>F<6ABEF< 90Sr 8?S «EODOI» CDB5 >B@C?9>EAOI C<M96OI 8B546B>, 

CB?GK9AAO9 E CB@BMPR <ECB?P;G9@B7B @9FB84, A9 S6?SRFES G8B6?9F6BD<F9?PAO@< E FBK>< 
;D9A<S BD74A<;4J<< >BAFDB?S, F.>. 7D4A<JO CB7D9LABEF< D9;G?PF4FB6 <;@9D9A<= ($=0,95) CB 
84AAB= @9FB8<>9 EBEF46?SRF 20350 % 6 8<4C4;BA9 0,2310

6
 �>/>7. �D9@S <;@9D9A<S 8B?:AB 
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� ABD@4F<6AOI 8B>G@9AF4I $9ECG5?<>< �9?4DGEP, $BEE<<, �9D@4A<<, #B?PL< EB89D:4A<9 
D48<BAG>?<8B6 137

Cs, 
90

Sr, 
40

K 6 >B@C?9>EAOI C<M96OI 8B546>4I A9 ABD@<DG9FES.  
"8A<@ <; 8B>G@9AFB6, A4 >BFBDO= @B:AB EBE?4FPES 8?S GEF4AB6?9A<S ABD@4F<6AB7B ;A4K9A<S 

EB89D:4A<S D48<BAG>?<8B6 6 >B@C?9>EAOI C<M96OI 8B546>4I, S6?S9FES �! 10-117-99.  

� EBBF69FEF6<< E 84AAO@ 8B>G@9AFB@ GDB69AP EB89D:4A<S 137%s @B:AB GEF4AB6<FP >4> 8?S 
CDB8G>FB6, CBFD95?9A<9 >BFBDOI EBEF46?S9F @9A99 5 >7/7B8 A4 K9?B69>4 (EC9J<<, K4=, @98 < 
8D.), F.9. 6 10 D4; 5B?99 6OEB><9 EB89D:4A<S 137Cs, K9@ 69?<K<AO 8?S CDBK<I C<M96OI 
CDB8G>FB6. �?S 137Cs QF4 69?<K<A4 5G89F EBEF46?SFP 3700 �>/>7. �A4K9A<S 8?S 90Sr < 40K A9 
D97?4@9AF<DGRFES. 
%B7?4EAB &$ &% 021 EB89D:4A<9 D48<BAG>?<8B6 40K < 90Sr 6 >B?54EAOI <;89?<SI A9 

ABD@<DG9FES. %B89D:4A<9 137Cs A9 8B?:AB CD96OL4FP 200 �>/>7. #D< <ECB?P;B64A<< 
>B@C?9>EAOI C<M96OI 8B546B> E D4EF<F9?PAO@< >B@CBA9AF4@< EB ;A4K<F9?PAO@ 
CD96OL9A<9@ G89?PAB= 4>F<6ABEF< D48<BAG>?<8B6 A9B5IB8<@B GK<FO64FP 6B;@B:ABEFP 
6B;A<>AB69A<S CB6OL9AAB7B D<E>4 6 K4EF< 59;BC4EABEF< 6OCGE>49@OI >B?54EAOI <;89?<=.  
#D< D4EE@BFD9A<< 84AAOI D<E>B6 @B:AB E89?4FP CD98CB?B:9A<9, KFB EGM9EF69AAB7B 

6?<SA<S A4 59;BC4EABEFP 6OCGE>49@OI >B?54EAOI <;89?<= <ECB?P;B64A<9 F4><I 
>B@C?9>EAOI C<M96OI 8B546B> A9 B>4:9F, F.>. 8B?S QF<I <A7D98<9AFB6 6 D9J9CFGD9 
>B?54EAOI <;89?<= A9 CD96OL49F 2 % A4 100 >7 A9EB?9AB7B EODPS.  
#B @A9A<R DS84 46FBDB6 [11315] D48<B4>F<6AO= Q?9@9AF 40K A4>4C?<649FES 6 D4EF9A<SI, 

BEB59AAB 6 ?<EFPSI < C?B84I, <;-;4 A9CD46<?PAB7B CD<@9A9A<S >4?<=AOI G8B5D9A<= A4 
EF48<< 6OD4M<64A<S < CB8>BD@><. �EF9EF69AAO9 D48<BAG>?<8O, > >BFBDO@ BFABE<FES 40

K, 

@B7GF CBC484FP 6 CDB8G>FO C<F4A<S 6 D9;G?PF4F9 CD<@9A9A<S >4?<=AOI < 
HBEHBDEB89D:4M<I @<A9D4?PAOI G8B5D9A<= (;4 EK9F 6OEB>B7B GDB6AS EB89D:4A<S 
D48<BAG>?<8B6 6 HBEH4FAOI CBDB84I, S6?SRM<IES <EIB8AO@ @4F9D<4?B@ 8?S CB?GK9A<S 
G8B5D9A<=), D48<BAG>?<8O 137Cs < 90Sr <;-;4 CDB<;D4EF4A<S A4 ;47DS;A9AAOI D48<BAG>?<84@< 
;9@?SI. 
� D45BF9 $B74K96E>B7B �. �. 5O?B 6O86<AGFB CD98CB?B:9A<9, KFB EGM9EF6G9F B5D4FAO= 

I4D4>F9D ;46<E<@BEF< @9:8G >B?<K9EF6B@ 6 CDB54I EGL9AOI 7D<5B6 40K < EB89D:4A<9@ 6 
A<I 137Cs, < GEF4AB6?9AA4S ;4>BAB@9DABEFP, BK96<8AB, B5GE?B6?9A4 EIB:<@< @<7D4J<BAAO@< 
< A4>BC<F9?PAO@< E6B=EF64@< QF<I Q?9@9AFB6 D4EF9A<S@<, 6OF9>4RM<@< <; <I 4FB@AB7B 
EFDB9A<S [14]. � 84AAB= D45BF9 8?S GEF4AB6?9A<S 4A4?B7<KAB= ;4>BAB@9DABEF< 5O?< 
CDB4A4?<;<DB64AO >B@C?9>EAO9 C<M96O9 8B546><, EB89D:4M<9 D4EF<F9?PAO9 >B@CBA9AFO. 
#B?GK9AAO9 D9;G?PF4FO CD<6989AO 6 F45?. 4. 

&01?. 4. %B89D:4A<9 D48<BAG>?<8B6 40� < 137
Cs 6 >B@C?9>EAOI C<M96OI 8B546>4I, EB89D:4M<I 

D4EF<F9?PAO9 >B@CBA9AFO  

Table 4. The content of radionuclides 
40� and 

137
Cs in complex food additives with plant components 

7 
C/C. 

�B8 
CDB5O 

'89?PA4S 4>F<6ABEFP 137
Cs, 

�m 
137

Cs, �>/>7 
'89?PA4S 4>F<6ABEFP 40�, 

�m 
40�, �>/>7 

�m 
40�/ �m 

137
Cs 

1 2 3 4 5 

1 2.1 74,65 490,38 6,57 

2 3.1 114,04 617,04 5,41 

3 4.2 13,42 350,52 26,12 

4 5.1 6,99 191,31 27,37 

5 5.4 6,8 366,1 53,84 

6 6.1 13,42 551,95 41,13 

7 9.1 15,79 629,79 39,89 

 
  



�<M564O F5E=>?>7<O
 

 

 

 

 

#DB8B?:9A<9 &01?.4. 
 

1 2 3 4 5 

8 10.1 13,54 770,04 56,87 

9 11.1 14,87 180,81 12,16 

10 12.1 7,66 40,54 5,29 

 

�A4?<;<DGS CB?GK9AAO9 84AAO9, A9 G84?BEP GEF4AB6<FP B5D4FAO= I4D4>F9D ;46<E<@BEF< 
@9:8G >B?<K9EF6B@ EB89D:4A<S 40� < 137

Cs 6 CDB54I >B@C?9>EAOI C<M96OI 8B546B>.  
 

����.'�!�� 
!4 BEAB64A<< CDB89?4AAB= D45BFO @B:AB E89?4FP E?98GRM<9 6O6B8O: 
- CD< BD74A<;4J<< >BAFDB?S A4 @SEBC9D9D454FO64RM<I CD98CD<SF<SI A9B5IB8<@B 

GK<FO64FP CB6OL9AAO9 D<E>< 6 K4EF< 59;BC4EABEF< CDB<;6B8<@B= CDB8G>J<< E 
<ECB?P;B64A<9@ C<M96OI 8B546B> E EB89D:4A<9@ D4EF<F9?PAOI >B@CBA9AFB6, F.>. 
GEF4AB6?9AB, KFB EB89D:4A<9 D48<BAG>?<8B6 40� 6 F4><I C<M96OI 8B546>4I A4 860 % 6OL9, 
K9@ 6 C<M96OI 8B546>4I A9 EB89D:4M<I D4EF<F9?PAO9 >B@CBA9AFO; 

- 6A9E9A<9 >B@C?9>EAOI C<M96OI 8B546B> E EB89D:4A<9@ D4EF<F9?PAOI >B@CBA9AFB6 
EGM9EF69AAB A9 CB6?<S9F A4 59;BC4EABEFP 6OCGE>49@OI >B?54EAOI <;89?<= CB CB>4;4F9?S@ 
D48<4J<BAAB= 59;BC4EABEF<; 

- CDB6989AAO9 D48<B@9FD<K9E><9 <EE?98B64A<S EB89D:4A<S 90
Sr A9 S6?SRFES 

<AHBD@4F<6AO@<, 8?S 5B?99 FBKAB7B <EE?98B64A<S D9>B@9A8G9FES <ECB?P;B64FP 
D48<BI<@<K9E><= @9FB8 4A4?<;4 E CD9864D<F9?PAB= >BAJ9AFD4J<9= CDB5O C<M96OI 8B546B>; 

- A9B5IB8<@B CDB8B?:4FP 89F4?PAO9 <EE?98B64A<S 8?S GEF4AB6?9A<S 6;4<@BE6S;< @9:8G 
EB89D:4A<9@ 40� < 137

Cs 6 EODP9 D4EF<F9?PAB7B CDB<EIB:89A<S. 
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TECHNOLOGY FOR THE PRODUCTION OF SOUR CREAM WITH HIGH  

NUTRITIONAL AND BIOLOGICAL VALUE ON THE BASIS OF CREAM  

AND BUTTERMILK MIXTURE  

O. I. Kuptsova, Yu. Yu. Chekanova  

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

ABSTRACT  
Introduction. Methods are available for manufacturing certain dairy products having buttermilk in their 
composition. Buttermilk is a by-product of the production of sweet cream butter that is characterized by high 
nutritional value. However, there is no information about the technologies for the production of sour cream 
with buttermilk. The general scientific task of the study is to assess the influence of buttermilk in sour cream 
on its technological and consumer properties. 
Materials and methods. Buttermilk produced by churning cream and by changing high-fat cream. Cream 
and buttermilk mixtures with mass fraction of fat 15 %. Sour cream with mass fraction of fat 15 % on the 
basis of cream, mixture of cream and buttermilk produced by churning cream, mixture of cream and fat-free 
milk with quantitative content of raw materials of  buttermilk/fat-free milk in the mixture ranging from  
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10 to 50 %. Sour cream with mass fraction of fat 10 and 20 % on the basis of cream, cream and buttermilk 
produced by churning cream in the mixture in the amount of 10 < 40 %. 
Results.  A new technology for the production of sour cream with high nutritional and biological value has 
been developed. Buttermilk left behind manufacturing sweet cream butter can be used in the mixture in the 
amount of 40 %, which made it possible to obtain the product with pronounced cream and fermented milk 
taste and aroma, homogeneous consistency, stable acid formation and good moisture-retaining capacity 
during storage for 45 days at (4±2) º%. 
 Conclusions. The use of buttermilk raw materials in the technology for the production of sour cream made 
it possible to obtain the product with high nutritional and biological value and make the best use of the 
secondary raw material ingredient in the production of high-fat fermented milk products. Technical 
regulatory acts developed for buttermilk raw materials and sour cream «For health» can be recommended for 
implementation in industry. 

KEY WORDS: buttermilk; source of raw materials; sour cream; cream and buttermilk mixtures; 
nutritional and biological value. 

FOR CITATION: Kuptsova, O. I. Technology for the production of sour cream with high nutritional and 

biological value on the basis of cream and buttermilk mixture / O. I. Kuptsova, Yu. Yu. Chekanova // 

Vestnik of the Belarusian State University of Food and Chemical Technologies. 3 2022. 3 7 2(33). 3  
P. 56370 (in Russian). 
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!9BFN9@?9@B= K4EFPR ;8BDB6B7B B5D4;4 :<;A< K9?B69>4 S6?S9FES 97B CB?ABJ9AAB9 
C<F4A<9 ;4 EK9F A4?<K<S 6 D4J<BA9 CDB8G>FB6, B5B74M9AAOI D4;?<KAO@< A4FGD4?PAO@< 
HGA>J<BA4?PAO@< >B@CBA9AF4@< E <ECB?P;B64A<9@ 6OEB>B>4K9EF69AAB7B EODPS.  
� E6S;< E QF<@ @B:AB 6O89?<FP C9DEC9>F<6AO= 6FBD<KAO= @B?BKAO= EODP96B= D9EGDE 3 

C4IFG, CB?GK49@GR CD< CDB<;6B8EF69 E?48>BE?<6BKAB7B @4E?4. �OEB>4S ;A4K<@BEFP C4IFO 
B5GE?B6?<649FES A4?<K<9@ A9;4@9A<@OI 4@<AB><E?BF, HBEHB?<C<8B6, >BFBDO9 <7D4RF 
64:AGR DB?P 6 ABD@4?<;4J<< :<DB6B7B < IB?9EF9D<AB6B7B B5@9A4, CB?<A9A4EOM9AAOI 
:<DAOI ><E?BF, I4D4>F9D<;GRM<IES CDBF<6BE>?9DBF<K9E><@< E6B=EF64@<, 6B8BD4EF6BD<-

@OI 6<F4@<AB6 7DGCCO �, 6 K4EFABEF< IB?<A4, B5?484RM<I 6OEB><@< 4AF<B>E<84AFAO@< 
E6B=EF64@<, < @<A9D4?PAOI 69M9EF6 [135].  

� A4EFBSM99 6D9@S <;69EFAO D4;?<KAO9 ECBEB5O CDB@OL?9AAB= C9D9D45BF>< C4IFO, 6 
FB@ K<E?9 <ECB?P;B64A<9 CD< CDB<;6B8EF69 E69:<I < H9D@9AF<DB64AAOI A4C<F>B6, F6BDB74 < 
F6BDB:AOI CDB8G>FB6, EOD4, @BDB:9AB7B1

.  

� $9ECG5?<>9 �9?4DGEP A4 54;9 �9?BDGEE>B7B 7BEG84DEF69AAB7B GA<69DE<F9F4 C<M96OI < 
I<@<K9E><I F9IAB?B7<= CDB6B8<?<EP <EE?98B64A<S, >4E4RM<9ES 6?<SA<S C4IFO A4 
>4K9EF69AAO9 CB>4;4F9?< CDB8G>F4 >9H<DAB7B, A<;>B?4>FB;AB= ><E?B@B?BKAB= CDB8G>J<<, 
F4>:9 E CDB5<BF<K9E><@< E6B=EF64@< [638]. �DB@9 FB7B, 59?BDGEE><@< GK9AO@< <;GK9AB 
CD<@9A9A<9 C4IFO CD< CDB<;6B8EF69 @S7><I EODB6 < 59?>B6OI CDB8G>FB6 [9, 10]. 

$BEE<=E><@< GK9AO@< <;GK4RFES BEB59AABEF< F9IAB?B7<= E69:<I < H9D@9AF<DB64AAOI 
A4C<F>B6, F6BDB74, 5<BCDB8G>FB6 E <ECB?P;B64A<9@ 6 >4K9EF69 EODP96B7B D9EGDE4 C4IFO-

EODPS, 6 FB@ K<E?9 CB869D7AGFB= CDBJ9EE4@ EGL><. #9DEC9>F<6AO@ A4CD46?9A<9@ S6?S9FES 
CD<@9A9A<9 >BAJ9AFD<DB64AAB= C4IFO CD< CB?GK9A<< ><E?B@B?BKAB= CDB8G>J<< [11, 12]. 

&4>:9 <;69EF9A ECBEB5 CDB<;6B8EF64 CDB8G>F4 F<C4 E@9F4AO, CD98GE@4FD<64RM<= 
ABD@4?<;4J<R E?<6B> >BAJ9AFD4FB@ C4IFO, CB?GK9AAO@ G?PFD4H<?PFD4J<9= [13]. "8A4>B 
<AHBD@4J<< B A4GKAOI <EE?98B64A<SI CD<@9A9A<S C4IFO-EODPS 6 F9IAB?B7<< E@9F4AO 6 

                                                           
1
 )D4@JB6, �. �. &9IAB?B7<S CDB8G>FB6 <; 6FBD<KAB7B @B?BKAB7B EODPS / �. �. )D4@JB6 [< 8D.]; CB8 

D98. �. �. )D4@JB64. 3 %#5.: ��"$�, 2011. 3 424 E. 
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BF9K9EF69AAOI < ;4DG59:AOI <EFBKA<>4I A9F. �DB@9 FB7B, EB7?4EAB &!#�1, 2, 8?S CB?GK9A<S 
E@9F4AO 6 >4K9EF69 BEAB6AB7B EODPS <ECB?P;GRF, >4> CD46<?B, E?<6>< A4FGD4?PAO9, 4 F4>:9 
6B;@B:AB BEGM9EF6?9A<9 CDBJ9EE4 ABD@4?<;4J<< B59;:<D9AAO@ @B?B>B@. 
&4><@ B5D4;B@, 6>?RK9A<9 C4IFO-EODPS 6 EBEF46 E?<6BKAB= E@9E< CD< CDB<;6B8EF69 

E@9F4AO @B:9F CB;6B?<FP A9 FB?P>B D4EL<D<FP C9D9K9AP EODP96OI D9EGDEB6, AB < CB?GK<FP 
>BA>GD9AFBECBEB5AO= CDB8G>F E 6OEB><@< CB>4;4F9?S@< >4K9EF64, CB6OL9AAB= C<M96B= < 
5<B?B7<K9E>B= J9AABEFPR, 4AF<B>E<84AFAB= 4>F<6ABEFPR ;4 EK9F J9AAOI >B@CBA9AFB6 
@B?BKAB7B :<D4 C4IFO < CD<DB8AOI 4AF<B><E?<F9?9=. !4DS8G E QF<@ 6B;@B:AB EA<:9A<9 
E959EFB<@BEF< E@9F4AO < CDB<;6B8EF6B CDB8G>F4 CB FD48<J<BAAB= F9IAB?B7<< A4 
EGM9EF6GRM9@ B5BDG8B64A<< 59; 8BCB?A<F9?PAOI <A69EF<J<=.  
*9?P D45BFO 3 D4;D45BF>4 F9IAB?B7<< AB6B7B 6<84 E@9F4AO E 6OEB>B= C<M96B= < 

5<B?B7<K9E>B= J9AABEFPR A4 BEAB69 E?<6BKAB-C4IFB6B= E@9E<. 

"5M4S A4GKA4S ;484K4 3 BJ9A<FP 6?<SA<9 C4IFO 6 EBEF469 E@9F4AO A4 99 F9IAB?B7<K9E><9 
< CBFD95<F9?PE><9 E6B=EF64. 
 

 �&�$���/ �  �&"�/ 

� >4K9EF69 B5N9>FB6 <EE?98B64A<= 6 D45BF9 6OEFGC4?< C4IF4, CB?GK9AA4S ECBEB5B@ 
E5<64A<S E?<6B> (C4IF4-EODP9 !%%) < @9FB8B@ CD9B5D4;B64A<S 6OEB>B:<DAOI E?<6B> 
(C4IF4-EODP9 #��%), E?<6>< A4FGD4?PAO9 :<DABEFPR 10340 %, >BFBDO9 6 84?PA9=L9@ 
CD<@9AS?< 8?S EBEF46?9A<S E?<6BKAB-C4IFB6OI E@9E9=, < B59;:<D9AAB9 @B?B>B ("� ); 
E@9E< E @4EEB6B= 8B?9= :<D4 (84?99 @.8.:.) 15 % A4 BEAB69 E?<6B> < E@9E< A4 BEAB69 E?<6B> 
< C4IFO-EODPS !%%; E@9F4A4 E @.8.:. 15 % A4 BEAB69 E?<6B>, E@9E< E?<6B> < C4IFO-EODPS 
!%%, E@9E< E?<6B> < "�  E >B?<K9EF69AAO@ EB89D:4A<9@ EODP96OI >B@CBA9AFB6 
C4IFO/"�  6 EBEF469 E@9E< BF 10 8B 50 %; E@9F4A4 E @.8.:. 10 < 20 % A4 BEAB69 E?<6B>, 
E@9E< E?<6B> < C4IFO-EODPS !%% 6 EBEF469 E@9E< 6 >B?<K9EF69 20 %. 
� D45BF9 <ECB?P;B64?< 54>F9D<4?PAO9 ;4>64E>< (84?99 ��), >BFBDO9 CD98EF46?9AO 6 

F45?.1. 
#D< CDB6989A<< D45BFO CB?P;B64?<EP EF4A84DFAO@<, B5M9CD<ASFO@< < EC9J<4?PAO@< 

@9FB84@< <EE?98B64A<=.  4EEB6GR 8B?R :<D4 BCD989?S?< CB �"%& 5867-90, 59?>4 3 CB  
�"%& 25179-2014; EGI<I 69M9EF6 3 CB �"%& 3626-73, ?4>FB;O 3 =B8B@9FD<K9E><@ @9FB8B@; 
4>F<6AGR < F<FDG9@GR ><E?BFABEFP  3  CB �"%& 3624-92; B><E?<F9?PAB-6BEEF4AB6<F9?PAO= 
CBF9AJ<4? 3 CBF9AJ<B@9FD<K9E><@ @9FB8B@; 4AF<B>E<84AFAGR 4>F<6ABEFP 3 CB @9FB8G  
�. �. #D<?GJ>B7B [14]; CB69DIABEFAB9 A4FS:9A<9  3 EF4?47@B@9FD<K9E><@ @9FB8B@; C?BFABEFP 3 
CB �"%& 3625-84; @4EEB6GR 8B?R ;B?O 3 @9FB8B@ EGIB= @<A9D4?<;4J<<; @4EEB6GR 8B?R 
@<A9D4?PAOI 69M9EF6 (>4?PJ<S, A4FD<S, >4?<S) 3 @9FB8B@ C?4@9AAB= HBFB@9FD<<; QHH9>F<6AGR 
6S;>BEFP 3 E CD<@9A9A<9@ DBF4J<BAAB7B 6<E>B;<@9FD4; BD74AB?9CF<K9E><9 CB>4;4F9?< 3 
E9AEBDAO@ @9FB8B@; 6?47BG89D:<64RMGR ECBEB5ABEFP 3 @9FB8B@ J9AFD<HG7<DB64A<S; B5M99 
>B?<K9EF6B @B?BKAB><E?OI @<>DBBD74A<;@B6 3 CB �"%& 33951-2016; CB?<A9A4EOM9AAO9 
:<DAO9 ><E?BFO (84?99 #!��) 3 CB �"%& 31665-2012, �"%& 32915-2014; 6<F4@<A % 3  
�"%& 30627.2-98; 6<F4@<A �1 3  ��.  ! 2052-2004; 6<F4@<A �2 3 �"%& EN 14152-2020; 

6<F4@<A �4 3 %&� 2545-2019.  
 

  

                                                           
1
 " 59;BC4EABEF< @B?B>4 < @B?BKAB= CDB8G>J<<: ABD@4F<6AO= 8B>G@9AF: &$ &% 033/2013. 3 �698. 

01.05.14. 3  <AE>: �6D4;<=E>4S Q>BAB@<K9E>4S >B@<EE<S: �BEEF4A84DF, 2013. 3 92 E. 
2
 %@9F4A4. "5M<9 F9IA<K9E><9 GE?B6<S: %&� 1888-2016. 3 �698. 01.07.17. 3  <AE>: �BEEF4A84DF, 

2017. 3 12 E. 
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&45?. 1. �EE?98G9@O9 54>F9D<4?PAO9 ;4>64E>< 

Table 1. Bacterial starter cultures under study 

!4<@9AB64A<9 �� %BEF46 �� #DB<;6B8<F9?P �� �>F<6ABEFP �� 
�� =4 >A=>69 <97>D8;P=>9 <>;>G=>:8A;>9 <8:@>D;>@O: 

EGI4S 
>BAJ9AFD<DB64AA4S 
SM-B 

Lactococcus lactis subsp. lactis, 

Lactococcus lactis subsp. cremoris, 

Lactococcus lactis subsp. lactis biovar 

diacetylactis 

«MIR», �F4?<S 3 �.� A4 300 ? 
E@9E< 

7?G5B>B;4@BDB:9AA4S 
Cryofast M331R 

Lactococcus lactis ssp. cremoris; 

Lactococcus lactis ssp.biovar. 

diacetylactis < Leuconostoc spp. 

«SACCO», �F4?<S 5 �.� A4 500 >7 
E@9E< 

EGI4S 
>BAJ9AFD<DB64AA4S  
% -  

Lactococcus lactis subsp. lactis, 

Lactococcus lactis subsp. diacetylactis, 

Lactococcus lactis subsp. cremoris 

$'# «�AEF<FGF 
@SEB-@B?BKAB= 
CDB@OL?9AABEF<», 
$9ECG5?<>4 �9?4DGEP 

1 �.� A4 100 >7 
E@9E< 

�� =4 >A=>69 <97>D8;P=>-B9@<>D8;P=>9 <>;>G=>:8A;>9 <8:@>D;>@O: 
7?G5B>B;4@BDB:9AA4S  
F-DVS eXact XPL-50 

Lactococcus lactis subsp. cremoris; 

Lactococcus lactis subsp. lactis 

without biovar. diacetylactis, 

Streptococcus thermophilus 

Chr. Hansen A/S, 

�4A<S 
500 �.� A4 
5000 >7 E@9E< 

;4@BDB:9AA4S 
>BAJ9AFD<DB64AA4S 
 % - &6 < 

Lactococcus lactis subsp. lactis, 

Lactococcus lactis subsp. Eremoris, 

Lactococcus lactis subsp. diacetylactis, 

Streptococcus salivarius subsp. 

thermophilus 

$'# «�AEF<FGF 
@SEB-@B?BKAB= 
CDB@OL?9AABEF<», 
$9ECG5?<>4 �9?4DGEP 

10 �.� A4  
1000 >7 E@9E< EGI4S 

>BAJ9AFD<DB64AA4S  
% - &6 

 

$��'�0&�&/ � �% "�%'���!�� 

� ;46<E<@BEF< BF EODP96B= ;BAO, GE?B6<= >BD@?9A<S, EB89D:4A<S :<6BFAOI < 8DG7<I 
H4>FBDB6 @9AS9FES EBEF46 <EIB8AB7B @B?B>4, KFB @B:9F EGM9EF69AAB BFD4;<FPES A9 FB?P>B A4 
7?46AB@ CDB8G>F9 3 @4E?9, 4 F4>:9, EBBF69FEF69AAB, < A4 C4IF9. � E6S;< E QF<@ A4 C9D6B@ QF4C9 
D45BFO CD98EF46?S?B <AF9D9E <EE?98B64FP >B@CBA9AFAO= EBEF46, E6B=EF64 < C<F4F9?PAGR 
J9AABEFP D4;?<KAOI 6<8B6 C4IFO, 6 FB@ K<E?9 < 8DG7B7B @B?BKAB7B EODPS, FD48<J<BAAB 
CD<@9AS9@B7B 6 F9IAB?B7<< E@9F4AO, EODP96B= 54;O $9ECG5?<>< �9?4DGEP. 
�B@CBA9AFAO= EBEF46 < H<;<>B-I<@<K9E><9 E6B=EF64 D4;?<KAOI 6<8B6 @B?BKAB7B EODPS 

CD98EF46?9AO 6 F45?. 2. 

'EF4AB6?9AB (F45?. 2.), KFB CB F4><@ CB>4;4F9?S@, >4> @4EEB64S 8B?S EGI<I 69M9EF6, 59?>4 < 
?4>FB;O, 4 F4>:9 CB C?BFABEF< D4;?<KAO9 6<8O C4IFO <@9RF A9>BFBDO9 BF?<K<S CB 
ED46A9A<R EB E?<6>4@< < B59;:<D9AAO@ @B?B>B@. &<FDG9@4S < 4>F<6A4S ><E?BFABEFP 
<EE?98G9@OI 6<8B6 @B?BKAB7B EODPS A4IB8SFES CD4>F<K9E>< A4 B8<A4>B6B@ GDB6A9. %4@O@ 
A<;><@ CB>4;4F9?9@ CB69DIABEFAB7B A4FS:9A<S, >BFBDO= @B:9F >BE69AAB E6<89F9?PEF6B64FP 
B EB89D:4A<< CB69DIABEFAB-4>F<6AOI 69M9EF6, 6 FB@ K<E?9 5<B?B7<K9E>< J9AAOI 
HBEHB?<C<8B6, B5?4849F C4IF4-EODP9 !%% CB ED46A9A<R E 8DG7<@< 6<84@< @B?BKAB7B 
EODPS. %FB<F BF@9F<FP 5B?99 6OD4:9AAO9 4AF<B>E8<84AFAO9 E6B=EF64 C4IFO-EODPS !%%, 
B><E?<F9?PAB-6BEEF4AB6<F9?PAO= CBF9AJ<4? >BFBDB= EBEF46?S9F 18 @� < CB ED46A9A<R E 
8DG7<@< 6<84@< @B?BKAB7B EODPS 5B?99 CD<5?<:9A > B><E?<F9?PAB-6BEEF4AB6<F9?PAB@G 
CB>4;4F9?R BD74A<;@4 K9?B69>4 (3100&3200) @� [15], KFB @B:9F E6<89F9?PEF6B64FP B 
6OEB>B@ A4?<K<< 6 C4IF9 69M9EF6, B5?484RM<I 4AF<B>E<84AFAO@< E6B=EF64@<. �DB@9 FB7B, 
9EFP A9>BFBDO9 D4;?<K<S 6 @<A9D4?PAB@ EBEF469, E GK9FB@ >BFBDB7B EFB<F 6O89?<FP C4IFG-
EODP9 !%%, I4D4>F9D<;GRMGRES E4@O@ 6OEB><@ EB89D:4A<9@ >4?PJ<S. 
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&45?. 2. �B@CBA9AFAO= EBEF46 < H<;<>B-I<@<K9E><9 E6B=EF64 D4;?<KAOI 6<8B6 @B?BKAB7B EODPS 

Table 2. Component composition and physical and chemical properties of various types of dairy raw 

materials 

#B>4;4F9?P #4IF4-EODP9 "�  
%?<6><-
EODP9 !%% #��% 

 4EEB64S 8B?S :<D4, % 0,5±0,2 0,4±0,1 0,1±0,05 38±2,0 
#B69DIABEFAB9 A4FS:9A<9 !/@ (*10-3

) 28,7±2,0 38,2±2,0 47,3±1,0 51,5±5,0 
 4EEB64S 8B?S EGI<I 69M9EF64, % 9,0±0,10 8,7±0,05 8,9±0,10 37,6±0,15 
 4EEB64S 8B?S 59?>4, % 3,2±0,10 3,1±0,20 3,2±0,20 1,9±0,15 
 4EEB64S 8B?S ?4>FB;O, % 4,86±0,15 4,84±0,19 4,90±0,15 4,55±0,10 
�<E?BFABEFP:      

- F<FDG9@4S, B& 16,5±2,0 15,0±1,0 17,0±1,0 14,0±2,0 
- 4>F<6A4S, 98. D! 6,56±0,03 6,60±0,10 6,55±0,05 6,65±0,15 
 4EEB64S 8B?S ;B?O, % 0,57±0,13 0,49±0,13 0,7±0,12 0,55±0,12 
 <A9D4?PAO9 69M9EF64, @7/1007:     

�4?PJ<= 128,8±1,37 103,25±1,37 120±1,48 115±1,35 
�4?<= 74,8±1,25 72,1±1,34 146±1,28 124±1,35 
!4FD<= 36,15±0,80 33,17±0,82 50±0,76 35±0,78 
"�#H4>F, @�  18±5 23±5 28±5 110±20 
�AF<B>E<84AFA4S 4>F<6ABEFP, @� 248,4±5 241±5 239±5 121±20 

 

%B89D:4A<9 5<B?B7<K9E>< J9AAOI >B@CBA9AFB6 6 D4;?<KAOI 6<84I @B?BKAB7B EODPS 
CD98EF46?9AB 6 F45?. 3. 

 
&45?. 3. %B89D:4A<9 5<B?B7<K9E>< J9AAOI >B@CBA9AFB6 6 D4;?<KAOI 6<84I @B?BKAB7B EODPS 

Table 3. Content of biologically valuable components in various types of dairy raw materials 

#B>4;4F9?P #4IF4 %?<6><-EODP9 !%% #��% 

#!��, @7/1007 0,012 0,009 1,100 

�B8BD4EF6BD<@O9 6<F4@<AO, @7/1007    

% (4E>BD5<AB64S ><E?BF4), (±15 %) 2,700 2,300 0,300 

�1 (F<4@<A), (±21,5 %) 0,050 0,030 0,030 

�2 (D<5BH?46<A), (±14,8 %) 0,470 0,440 0,170 

�4 (IB?<A), (±26,3 %) 15,240 13,950 13,460 

 

%B7?4EAB F45?. 3. BF@9K9A4 6OEB>4S C<F4F9?PA4S J9AABEFP D4;?<KAOI 6<8B6 C4IFO, B8A4>B CB 
EB89D:4A<R #!�� < 6B8BD4EF6BD<@OI 6<F4@<AB6 C4IF4-EODP9 !%% CD96BEIB8<F C4IFG-EODP9 
#��%, KFB CB8F69D:849F A9B5IB8<@BEFP < J9?9EBB5D4;ABEFP CD<@9A9A<S C4IFO-EODPS !%%, >4> 
EODP96B7B D9EGDE4, 6 F9IAB?B7<< E@9F4AO E CB6OL9AAB= C<M96B= < 5<B?B7<K9E>B= J9AABEFPR. 
#D< CDB<;6B8EF69 E@9F4AO E 6OEB><@< CB>4;4F9?S@< >4K9EF64 CB@<@B <ECB?P;B64A<S 

6OEB>B>4K9EF69AAB7B @B?BKAB7B EODPS, F4>:9 64:AO@ S6?S9FES BCF<@4?PAB9 >B?<K9EF69AAB9 
EB89D:4A<9 EODP96OI >B@CBA9AFB6 6 EBEF469 E?<6BKAB= E@9E<. #BQFB@G ;484K9= 6FBDB7B QF4C4 
S6<?BEP BCD989?9A<9 BCF<@4?PAOI EBBFABL9A<= EODP96OI >B@CBA9AFB6 6 EBEF469 E?<6BKAB= 
E@9E< 6 F9IAB?B7<< E@9F4AO. 
$9;G?PF4FO BD74AB?9CF<K9E>B= BJ9A>< CB>4;4?<, KFB E@9F4A4 E @.8.:. 15 % A4 BEAB69 

E?<6BKAB-C4IFB6OI E@9E9= I4D4>F9D<;B64?4EP «C?BFAO@» E?<6BKAO@ < 6OD4:9AAO@ 
><E?B@B?BKAO@ 6>GEB@ < 4DB@4FB@. #B @9D9 G69?<K9A<S EB89D:4A<S C4IFO-EODPS !%% 6 
E@9E< A45?R84?BEP GE<?9A<9 E?<6BKAB7B < ><E?B@B?BKAB7B 6>GE4 < 4DB@4F4, B8A4>B 
>BAE<EF9AJ<S CDB8G>F4 EF4AB6<?4EP @9A99 6S;>B=. #D< QFB@ A4<5B?99 SD>B 6OD4:9AAO@< 
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6>GEB6O@< < 4DB@4F<K9E><@< I4D4>F9D<EF<>4@< B5?484?< B5D4;JO E@9F4AO A4 BEAB69 
E?<6BKAB-C4IFB6B= E@9E< E EB89D:4A<9@ C4IFO-EODPS !%% 6 >B?<K9EF69 20 % BF @4EEO 
E@9E<. �46<E<@BEFP QHH9>F<6AB= 6S;>BEF< E@9F4AO E @.8.:. 15 % BF >B?<K9EF69AAB7B 
EB89D:4A<S EODP96OI >B@CBA9AFB6 6 EBEF469 E?<6BKAB= E@9E< CD98EF46?9A4 A4 D<E. 1. 

 

1HH9>F<6A4O 6O;>BEFP 8B D4;DGL9A<O E7GEF>4 
 

 
 

1HH9>F<6A4O 6O;>BEFP CBE?9 6BEEF4AB6?9A<O E7GEF>4 
 

 
 

$<E. 1. �46<E<@BEFP QHH9>F<6AB= 6S;>BEF< E@9F4AO BF >B?<K9EF69AAB7B EB89D:4A<S EODP96OI 
>B@CBA9AFB6 6 EBEF469 E?<6BKAB= E@9E< 

Fig. 1. The dependence of the effective viscosity of sour cream on the quantitative content of raw 

materials in the composition of cream mixture 

 

�A4?<;<DGS CD98EF46?9AAO9 A4 D<E. 1.  84AAO9 GEF4AB6?9AB, KFB 6E9 <EE?98G9@O9 B5D4;JO 
E@9F4AO E @.8.:. 15 % I4D4>F9D<;B64?<EP G69?<K9A<9@ CB>4;4F9?9= QHH9>F<6AB= 6S;>BEF< 6 
F9K9A<9 14-F< EGFB> CD< F9@C9D4FGD9 (4±2) B%, KFB E6S;4AB E BF69D8964A<9@ < >D<EF4??<;4J<9= 
@B?BKAB7B :<D4, B5D4;B64A<9@ AB6OI :<DB6OI E>BC?9A<= 6 CDBJ9EE9 EB;D964A<S < ID4A9A<S 
CDB8G>F4, 4 F4>:9 E 59?>4@<, >BFBDO9, 5?47B84DS E6B9= ECBEB5ABEF< E6S;O64FP 6?47G, F4>:9 
G?GKL4RF >BAE<EF9AJ<R E7GEF>B6. "F@9K9A4 IBDBL4S 6BEEF4A46?<64RM4S ECBEB5ABEFP 6E9I 
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B5D4;JB6, B8A4>B <EIB8AGR EFDG>FGDG CDB8G>F A9 CD<B5D9F4?. % G69?<K9A<9@ EB89D:4A<S 
C4IFO-EODPS !%% 6 EBEF469 E?<6BKAB= E@9E< A45?R84?BEP EA<:9A<9 EFDG>FGDAB-
@9I4A<K9E><I I4D4>F9D<EF<> E@9F4AO, CD<K9@ 99 <ECB?P;B64A<9 6 >B?<K9EF69 50 % BF @4EEO 
E@9E< ECBEB5EF6B64?B HBD@<DB64A<R :<8>B= >BAE<EF9AJ<< E7GEF>B6. %FB<F BF@9F<FP, KFB 
B5D4;JO A4 BEAB69 E?<6BKAB-C4IFB6B= E@9E<, A9;46<E<@B BF >B?<K9EF69AAB7B EBBFABL9A<S 
EODP96OI >B@CBA9AFB6, I4D4>F9D<;B64?<EP A9E>B?P>B @9A99 6S;>B= >BAE<EF9AJ<9= CB 
ED46A9A<R EB E@9F4AB= A4 BEAB69 A4FGD4?PAOI E?<6B> < 5B?99 C?BFAB= BFABE<F9?PAB 
B5D4;JB6 A4 BEAB69 E@9E< E?<6B> < "� . 
�46<E<@BEFP 6?47BG89D:<64RM9= ECBEB5ABEF< E@9F4AO E @.8.:. 15 % BF >B?<K9EF69AAB7B 

EB89D:4A<S EODP96OI >B@CBA9AFB6 6 EBEF469 E?<6BKAB= E@9E< CD98EF46?9A4 A4 D<E. 2. 

 
 

$<E. 2. �46<E<@BEFP 6?47BG89D:<64RM9= ECBEB5ABEF< E@9F4AO BF >B?<K9EF69AAB7B EB89D:4A<S 
EODP96OI >B@CBA9AFB6 6 EBEF469 E?<6BKAB= E@9E< 

Fig. 2. Dependence of sour cream water retention capacity on the quantitative content  

of raw materials in cream mixture 

 

%B7?4EAB CD98EF46?9AAO@ A4 D<E. 2. 84AAO@, BF@9K9A4 F9A89AJ<S G?GKL9A<S 
6?47BG89D:<64RM9= ECBEB5ABEF< 6E9I <EE?98G9@OI B5D4;JB6 E@9F4AO A4 BEAB69 EODPS 
D4;AB7B >B@CBA9AFAB7B EBEF464 6 CDBJ9EE9 ID4A9A<S 6 F9K9A<9 14-F< EGFB> CD< F9@C9D4FGD9 
(4±2)  B%, KFB E6S;4AB E 84?PA9=L<@ BF69D8964A<9@ @B?BKAB7B :<D4 < GC?BFA9A<9@ EFDG>FGDO 
CDB8G>F4. 'EF4AB6?9AB, KFB G69?<K9A<9 8B?< C4IFO-EODPS !%% BF 10 8B 50 % 6 EBEF469 
E?<6BKAB= E@9E< ECBEB5EF6B64?B EA<:9A<R 6?47BG89D:<64RM9= ECBEB5ABEF< E7GEF>B6 6 ED98A9@ 
A4 17,7 %. #D< QFB@ E4@O@ 6OEB><@ >B?<K9EF6B@ 6O89?<6L9=ES EO6BDBF>< 6 CDBJ9EE9 
J9AFD<HG7<DB64A<S I4D4>F9D<;B64?<EP B5D4;JO E EB89D:4A<9@ C4IFO-EODPS !%% 6 EBEF469 
E@9F4AO 6 >B?<K9EF69 50 %. &9@ A9 @9A99 <ECB?P;B64A<9 C4IFO-EODPS !%% 6 >B?<K9EF69 8B 40 % 

BF @4EEO E@9E< CB;6B?<?B CB?GK<FP CDB8G>F E 5B?99 6OEB>B= 6?47BG89D:<64RM9= ECBEB5ABEFPR 
CB ED46A9A<R E B5D4;J4@< A4 BEAB69 A4FGD4?PAOI E?<6B> < E@9E< E?<6B> < "�  E 
EBBF69FEF6GRM<@ EB89D:4A<9@ EODP96OI >B@CBA9AFB6, KFB, 6B;@B:AB, E6S;4AB E 
@9?>B8<EC9DEABEFPR :<DB6OI L4D<>B6 C4IFO, BEAB6A4S @4EE4 >BFBDOI A9 CD96OL49F D4;@9DO 
1,0 @>@.  
% GK9FB@ 6OL9CD98EF46?9AAOI <EE?98B64A<= 8?S CB?GK9A<S E@9F4AO 6O5D4AO 
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BCF<@4?PA4S 8B?S <ECB?P;B64A<S C4IFO-EODPS !%% 6 EBEF469 E?<6BKAB= E@9E<, >BFBD4S 
EBEF46<?4 8B 40 %, < A4<5B?99 D4J<BA4?PA4S 3 20 % BF @4EEO E?<6BKAB= E@9E<, KFB 
CB;6B?<?B CB?GK<FP CDB8G>F, A9 GEFGC4RM<= CB CB>4;4F9?S@ >4K9EF64 < CBFD95<F9?PE><@ 
I4D4>F9D<EF<>4@ 4A4?B7<KAB= E@9F4A9, 6OD45BF4AAB= A4 BEAB69 A4FGD4?PAOI E?<6B>. 
�;69EFAB, KFB > H4>FBD4@, HBD@<DGRM<@ >4K9EF6B E@9F4AO, BFABESFES, 6 C9D6GR BK9D98P, 

EODP9, 6<8 < EBEF46 54>F9D<4?PAOI ;4>64EB>, 4 F4>:9 F9IAB?B7<K9E><9 CDBJ9EEO 
CDB<;6B8EF64. � E6S;< E QF<@ A4 FD9FP9@ QF4C9 <EE?98B64A<= CD98EF46?S?B <AF9D9E <;GK<FP 
@B?BKAB><E?O= CDBJ9EE E?<6BKAB-C4IFB6OI E@9E9= E <ECB?P;B64A<9@ D4;?<KAOI �� CDS@B7B 
6A9E9A<S < CDB<;6B8EF69AAOI.  
�46<E<@BEFP F<FDG9@B= ><E?BFABEF< E?<6BKAB-C4IFB6OI E@9E9= E @.8.:. 15 % BF 

CDB8B?:<F9?PABEF< E>64L<64A<S < @<>DBH?BDO �� CDS@B7B 6A9E9A<S < CDB<;6B8EF69AAOI 
�� CD98EF46?9A4 A4 D<E. 3. 

�� #DO@B7B 6A9E9A<O 
 

 
 

#DB<;6B8EF69AAO9 �� 

 
 

�� A4 BEAB69 @9;BH<?PAOI >G?PFGD: 3ï3 % - (EGI.), 3¥3 SM-B(EGI.), 3�3 Cryofast (;4@.). 
�� A4 BEAB69 @9;BH<?PAB-F9D@BH<?PAOI >G?PFGD: 3x3 % - &6 (EGI.), 3>/<3 % - &6 (;4@.), 

 3ï3 F-DVS eXact XPL-50 (;4@.) 

$<E. 3. �46<E<@BEFP F<FDG9@B= ><E?BFABEF< E?<6BKAB-C4IFB6OI E@9E9= BF CDB8B?:<F9?PABEF< 
E>64L<64A<S < @<>DBH?BDO �� CDS@B7B 6A9E9A<S < CDB<;6B8EF69AAOI �� 

Fig. 3. Dependence of titratable acidity of cream and buttermilk mixtures on souring time and microflora 

of bacterial starter cultures for direct inoculation and bulk ones 
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�A4?<;<DGS 84AAO9, CD98EF46?9AAO9 A4 D<E. 3, GEF4AB6?9AB, KFB B5D4;JO A4 BEAB69 
E?<6B> < C4IFO-EODPS !%% A9 <@9?< EGM9EF69AAOI BF?<K<= 6 IB89 @B?BKAB><E?B7B 
CDBJ9EE4 CB ED46A9A<R E B5D4;J4@< A4 BEAB69 A4FGD4?PAOI E?<6B>, CD< QFB@ CB>4;4F9?< 
F<FDG9@B= ><E?BFABEF< E?<6BKAB-C4IFB6OI E@9E9= 5O?< 6OL9 6 ED98A9@ A4 133 

B&. "F@9K9A 
5B?99 <AF9AE<6AO= CDBJ9EE EFDG>FGDB- < ><E?BFBB5D4;B64A<S E@9E9= �� CDB<;6B8EF69AAO@< 
CB ED46A9A<R E �� CDS@B7B 6A9E9A<S, KFB ECBEB5EF6B64?B EB>D4M9A<R CDB8B?:<F9?PABEF< 
H9D@9AF4J<< A4 2 K E HBD@<DB64A<9@ C?BFAB7B E7GEF>4. #D<K9@ A4 >BA9J CDBJ9EE4 
E>64L<64A<S CB>4;4F9?< F<FDG9@B= ><E?BFABEF< 6 <EE?98G9@OI E@9ESI �� 
CDB<;6B8EF69AAO@< EBEF46<?< 70374  

B&, KFB A4 10 B& 6OL9 BFABE<F9?PAB �� CDS@B7B 
6A9E9A<S. &4>:9 6OS6?9AB, KFB, A9;46<E<@B BF 6<84 �� CDB<;6B8EF69AAOI <?< CDS@B7B 
6A9E9A<S, CD< <ECB?P;B64A<< @9;BH<?PAB-F9D@BH<?PAOI @B?BKAB><E?OI @<>DBBD74A<;@B6 
CDBJ9EE E>64L<64A<S L9? 5OEFD99 < ;4>BAK<?ES A4 2 K D4APL9 CB ED46A9A<R E B5D4;J4@< A4 
BEAB69 @9;BH<?PAOI 54>F9D<=, KFB CB8F69D:84?BEP B5D4;B64A<9@ E7GEF>4 < 8BEF<:9A<9@ 
F<FDG9@B= ><E?BFABEF< 6 ED98A9@ A4 233 

B& 6OL9.  
�46<E<@BEFP QHH9>F<6AB= 6S;>BEF< E?<6BKAB-C4IFB6OI E@9E9= E @.8.:. 15 % BF 

CDB8B?:<F9?PABEF< E>64L<64A<S < @<>DBH?BDO �� CDS@B7B 6A9E9A<S < CDB<;6B8EF69AAOI 
CD98EF46?9A4 A4 D<E. 4.  

'EF4AB6?9AB (D<E. 4), KFB CDBJ9EE EFDG>FGDBB5D4;B64A<S B5D4;JB6 A4 BEAB69 E?<6B> < 
C4IFO-EODPS !%% L9? A9E>B?P>B @9A99 <AF9AE<6AB 6 ED46A9A<< E B5D4;J4@< A4 BEAB69 
A4FGD4?PAOI E?<6B>, CD< QFB@ EGM9EF69AAOI BF?<K<= 6OS6?9AB A9 5O?B. �ECB?P;B64A<9 
CDB<;6B8EF69AAOI �� ECBEB5EF6B64?B EFD9@<F9?PAB@G G69?<K9A<R CB>4;4F9?9= 
QHH9>F<6AB= 6S;>BEF< E?<6BKAB-C4IFB6OI E@9E9= E HBD@<DB64A<9@, EBBF69FEF69AAB, 5B?99 
C?BFAB7B E7GEF>4 CB ED46A9A<R E B5D4;J4@<, 8?S E>64L<64A<S >BFBDOI CD<@9AS?< �� 
CDS@B7B 6A9E9A<S. "F@9K9AB, KFB 6 E@9ESI A4 BEAB69 @9;BH<?PAOI @B?BKAB><E?OI 
@<>DBBD74A<;@B6 CDBJ9EE EFDG>FGDBB5D4;B64A<S L9? D46AB@9DAB C9D6O9 6 K, 4 6 B5D4;J4I A4 
BEAB69 @9;BH<?PAB-F9D@BH<?PAOI 54>F9D<= 3 C9D6O9 10 K, CBE?9 K97B A45?R84?ES E>4KB>, 
KFB @B:9F 5OFP E6S;4AB E @4EEB6B= 47D974J<9= >4;9<AB6OI K4EF<J, E CBE?98GRM<@ 
G>D9C?9A<9@ 59?>B6B= E9F>< 79?S E CB@BMPR GEF4AB6?9A<S AB6OI E6S;9=.  
�DB@9 FB7B, BCD989?9AB (D<E. 3, 4), KFB CDBJ9EE ><E?BFB- < EFDG>FGDBB5D4;B64A<S 

E?<6BKAB-C4IFB6OI E@9E9= E CD<@9A9A<9@ �� BF9K9EF69AAB7B < <@CBDFAB7B CDB<;6B8EF64 A9 
<@9? EGM9EF69AAOI D4;?<K<=. 
#D<@9A9A<9 C4IFO 6 EBEF469 E?<6BKAOI E@9E9= CD< CDB<;6B8EF69 E@9F4AO @B:9F CB-

D4;AB@G BFD4;<FPES A4 ID4A<@BECBEB5ABEF< 7BFB6B7B CDB8G>F4, KFB B5GE?B6?9AB 
5<B?B7<K9E>< J9AAO@< >B@CBA9AF4@< @B?BKAB7B :<D4 C4IFO. #BQFB@G ;484K9= K9F69DFB7B 
QF4C4 S6<?BEP <EE?98B64A<9 6?<SA<S C4IFO-EODPS !%% 6 EBEF469 E?<6BKAB= E@9E< A4 
>4K9EF6B E@9F4AO 6 CDBJ9EE9 ID4A9A<S. #D98CB?4749@O= EDB> 7B8ABEF< CDB8G>F4 6 
79D@9F<KAB= GC4>B6>9 CD< F9@C9D4FGD9 (4±2) º% EBEF46<? 45 EGFB> E GK9FB@ >BQHH<J<9AF4 
D9;9D64 6 1,5 D4;4. 
� IB89 Q>EC9D<@9AF4 GEF4AB6?9AB, KFB <EE?98G9@O9 E69:96OD45BF4AAO9 B5D4;JO E@9F4AO 

E @.8.:. 10 < 20 % A4 BEAB69 E?<6BKAB-C4IFB6OI E@9E9= B5?484?< IBDBL<@< 
BD74AB?9CF<K9E><@< < CBFD95<F9?PE><@< E6B=EF64@< < EBID4AS?< E6B< C9D6BA4K4?PAO9 
CB>4;4F9?< 8B 20-F< EGFB> ID4A9A<S. #D< QFB@ BCOFAO9 B5D4;JO A4 BEAB69 E?<6B> < C4IFO-

EODPS !%% (BCOF 1, 2) I4D4>F9D<;B64?<EP SD>B 6OD4:9AAO@< E?<6BKAO@ < ><E?B@B?BKAO@ 
6>GEB@ < 4DB@4FB@, A9:AB=, B8ABDB8AB=, 6 @9DG 6S;>B= >BAE<EF9AJ<9=, 6 E6BR BK9D98P, 
>BAFDB?PAO9 B5D4;JO A4 BEAB69 A4FGD4?PAOI E?<6B> (>BAFDB?P) B5?484?< CD9<@GM9EF69AAB 
><E?B@B?BKAO@ 6>GEB@ < 4DB@4FB@. !4 30-9 EGF>< 6B 6E9I <EE?98G9@OI CDB8G>F4I 6OS6?9AB 
GE<?9A<9 ><E?B@B?BKAB7B 6>GE4 < CBS6?9A<9 A9;A4K<F9?PAB7B BF89?9A<S EO6BDBF><.  
!4 45-9 EGF>< ID4A9A<S A45?R84?BEP G69?<K9A<9 >B?<K9EF64 EO6BDBF>< A4 CB69DIABEF< 
CDB8G>F4, B8A4>B 6>GEB6O9 < 4DB@4F<K9E><9 I4D4>F9D<EF<>< A9 <;@9A<?<EP. 
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#DO@B9 6A9E9A<9 �� 

 
#DB<;6B8EF69AAO9 ��  

 
 

�� A4 BEAB69 @9;BH<?PAOI >G?PFGD: 3ï3 % -  (EGI.), 3¥3 SM-B (EGI.), 3�3 Cryofast (;4@.). 
�� A4 BEAB69 @9;BH<?PAB-F9D@BH<?PAOI >G?PFGD: 3x3 % - &6 (EGI.), 3>/<3 % - &6 (;4@.),  

3ï3 F-DVS eXact XPL-50 (;4@.). 

$<E. 4. �46<E<@BEFP QHH9>F<6AB= 6S;>BEF< E?<6BKAB-C4IFB6OI E@9E9= BF CDB8B?:<F9?PABEF< 
E>64L<64A<S < @<>DBH?BDO �� CDS@B7B 6A9E9A<S < CDB<;6B8EF69AAOI �� 

Fig. 4. Dependence of effective viscosity of cream and buttermilk mixtures on souring time  

and microflora of bacterial starter cultures for direct inoculation and bulk ones 
 

�<A4@<>4 <;@9A9A<S F<FDG9@B= < 4>F<6AB= ><E?BFABEF<, B5M97B >B?<K9EF64 
@B?BKAB><E?OI @<>DBBD74A<;@B6 E@9F4AO E @.8.:. 10 < 20 % A4 BEAB69 E?<6BKAB-C4IFB6OI 
E@9E9= 6 CDBJ9EE9 ID4A9A<S CD98EF46?9A4 6 F45?. 4. 

%B7?4EAB F45?. 4 GEF4AB6?9AB, KFB 6 F9K9A<9 45-F< EGFB> 6 <EE?98G9@OI B5D4;J4I 
CB>4;4F9?< F<FDG9@B= ><E?BFABEF< D46AB@9DAB G69?<K<64?<EP, 4 4>F<6AB= 3 EA<:4?<EP. #D< 
QFB@ A4 6E9@ <AF9D64?9 ID4A9A<S F<FDG9@4S ><E?BFABEFP BCOFAOI < >BAFDB?PAOI B5D4;JB6 
A4IB8<?4EP 6 CD989?4I 57382,5 

B&, A9 CD96OL4RM<I ABD@4F<6AOI ;A4K9A<= EB7?4EAB &!#� 
(603100 

B&).  

�OS6?9AB (F45?. 4), KFB 6 F9K9A<9 C9D6OI 5-F< EGFB> ID4A9A<S 6 EF4A84DFAB@ 
F9@C9D4FGDAB@ D9:<@9 (4±2) B%, A9;46<E<@B BF CDBJ9AFAB7B EBBFABL9A<S EODP96OI 
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>B@CBA9AFB6 E?<6BKAB= E@9E< < :<DABEF< 7BFB6OI CDB8G>FB6, A45?R84?ES CD<DBEF 
;4>64EBKAOI @<>DBBD74A<;@B6, CD<K9@ 6 BCOFAOI B5D4;J4I A4 BEAB69 E?<6B> < C4IFO-

EODPS !%% <I >B?<K9EF6B EBEF46<?B 6 ED98A9@ 6 1,6 D4;4 5B?PL9, K9@ 6 >BAFDB?PAOI 
B5D4;J4I E@9F4AO A4 BEAB69 E?<6B>. #D< 84?PA9=L9@ ID4A9A<< <EE?98G9@OI B5D4;JB6 
E@9F4AO B5M99 >B?<K9EF6B @B?BKAB><E?OI @<>DBBD74A<;@B6 EA<:4?BEP < A4 45-9 EGF>< 
EBEF46<?B A9 @9A99 107

 �"�/7, KFB A9 CDBF<6BD9K<F FD95B64A<S@ &!#�. 
 
&45?. 4. �<A4@<>4 <;@9A9A<S H<;<>B-I<@<K9E><I < @<>DB5<B?B7<K9E><I CB>4;4F9?9= E@9F4AO  

A4 BEAB69 E?<6BKAB-C4IFB6OI E@9E9= 6 CDBJ9EE9 ID4A9A<S 

Table 4. Dynamics of changes in physico-chemical and microbiological parameters of sour cream on the 

basis of cream and buttermilk mixtures during storage 

#DB8B?:<F9?PABEFP 
ID4A9A<S, EGF 

%@9F4A4 E @.8.:. 10 % %@9F4A4 E @.8.:. 20 % 

>BAFDB?P BCOF 1 BCOF 2 >BAFDB?P BCOF 1 BCOF 2 
&<FDG9@4S ><E?BFABEFP, B& (±131,5) / �>F<6A4S ><E?BFABEFP, 98.D! (±0,0130,02) 

0 62/4,54 64/4,59 65/4,57 57/4,56 58/4,59 60/4,58 

5 67/4,52 70/4,55 72/4,54 64/4,54 67/4,57 69/4,57 

30 74/4,45 77/4,47 78/4,46 72/4,46 75/4,47 74/4,47 

45 81/4,05 82/4,15 82,5/4,09 77/4,1 79/4,2 78/4,2 

"5M99 >B?<K9EF6B @B?BKAB><E?OI @<>DBBD74A<;@B6, 107 �"�/7 
0 90,0 91,0 91,0 97,0 101,0 105,0 

5 105,0 175,0 176,0 116,5 190,6 191,2 

30 3,9,0 4,1 4,5 7,3,0 9,6 12,5 

45 1,3,0 5,55 5,56 1,9 5,9 6,2 

 

"CD989?9A4 5<B?B7<K9E>4S J9AABEFP E@9F4AO E @.8.:. 15 % A4 BEAB69 E?<6BKAB-C4IFB6OI 
E@9E9= E GK9FB@ F4><I >D<F9D<96, >4> EB89D:4A<9 A9;4@9A<@OI 4@<AB><E?BF < BFABL9A<9 > 
59?>B6B@G QF4AB?G, KFB CD98EF46?9AB 6 F45?. 5. 

 
&45?. 5. �@<AB><E?BFAO= EBEF46 E@9F4AO A4 BEAB69 E?<6BKAB-C4IFB6OI E@9E9= 

Table 5. Amino acid composition of sour cream on the basis of cream and buttermilk mixtures 

 

!4<@9AB64A<9 
4@<AB><E?BFO 

-F4?BAAO= 
59?B>, 
7/1007 
59?>4 

%@9F4A4 A4 BEAB69 E?<6B> %@9F4A4 A4 BEAB69 E?<6B> < 
C4IFO !%% 20 % 

%B89D:4A<9 
��, 7/1007 
59?>4 

�@<AB><E?BFAO= 
E>BD, % 

%B89D:4A<9 
��, 7/1007 
59?>4 

�@<AB><E?BFAO= 
E>BD, % 

�4?<A 4 7,07 176,8 6,65 166,2 

�;B?9=J<A 3 6,36 211,9 5,62 187,4 

�9=J<A 6,1 9,75 159,8 9,10 149,2 

�<;<A 4,8 6,64 138,4 7,28 151,6 

 9F<BA<A+J<EF9<A 2,3 2,43 105,6 2,58 112,0 

&D9BA<A 2,5 4,54 181,4 4,58 183,1 

&D<CFBH4A 0,66 1,43 216,5 2,45 371,8 

(9A<?4?4A<A+F<DB;<A 4,1 4,82 117,6 5,41 131,9 

�B>7>: 27,46 43,04  43,66  

 

'EF4AB6?9AB (F45?. 5), KFB E@9F4A4 A4 BEAB69 E?<6BKAB-C4IFB6OI E@9E9= CB EB89D:4A<R 
59?>B6OI EBEF46?SRM<I CD96OL49F <I >B?<K9EF6B 6 QF4?BAAB@ 59?>9, KFB @B:9F 
E6<89F9?PEF6B64FP B 5<B?B7<K9E>B= J9AABEF< F4>B= E@9F4AO. #D<K9@ <ECB?P;B64A<9 C4IFO-
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EODPS !%% 6 EBEF469 E?<6BKAB= E@9E< ECBEB5EF6G9F CB?GK9A<R CDB8G>F4 E 5B?99 6OEB><@ 
EG@@4DAO@ >B?<K9EF6B@ A9;4@9A<@OI 4@<AB><E?BF CB ED46A9A<R E FD48<J<BAAB= E@9F4AB= 
A4 BEAB69 E?<6B>. �@9EF9 E F9@, 4A4?<;<DGS D9;G?PF4FO 4@<AB><E?BFAB7B E>BD4, 6OS6?9AB 
(F45?. 5), KFB E@9F4A4 A4 BEAB69 E?<6B> < C4IFO-EODPS !%%, 4 F4>:9 A4 BEAB69 A4FGD4?PAOI 
E?<6B> A9 EB89D:4F ?<@<F<DGRM<I 59?>B6OI EBEF46?SRM<I < E>BD QF<I B5D4;JB6 
CB?ABEFPR EBBF69FEF6G9F CBFD95ABEFS@ BD74A<;@4 K9?B69>4 6 A9;4@9A<@OI 4@<AB><E?BF4I < 
FD95B64A<S@ (�"/�"� [16].  

�;GK9A4 C<M964S J9AABEFP E@9F4AO E @.8.:. 15 % A4 BEAB69 E?<6BKAB-C4IFB6OI E@9E9=, 
KFB CD98EF46?9AB 6 F45?. 6. 

 

&45?. 6. #<M964S < 5<B?B7<K9E>4S J9AABEFP E@9F4AO A4 BEAB69 E?<6BKAB-C4IFB6OI E@9E9= 

Table 6. Nutritional and biological value of sour cream on the basis of cream and buttermilk mixtures 

�EE?98G9@O9 CB>4;4F9?< %@9F4A4 A4 BEAB69  
E?<6B> 

%@9F4A4 A4 BEAB69 
E?<6B> < C4IFO 

�4?BD<=ABEFP, >>4?/1007 158,2 156,2 

�<F4@<A �1, @7% 0,030 0,034 

�<F4@<A �2, @7% 0,10 0,17 

�<F4@<A %, @7% 0,4 0,9 

�B?<K9EF6B HBEHB?<C<8B6, @7% 0,125 0,136 

 

%B7?4EAB F45?. 6, 6OEB>4S C<M964S J9AABEFP E@9F4AO A4 BEAB69 E?<6B> < C4IFO-EODPS 
!%% B5GE?B6?9A4 5B?99 A<;>B= >4?BD<=ABEFPR 6 100 7 CDB8G>F4, 6OEB><@ EB89D:4A<9@ 
6B8BD4EF6BD<@OI 6<F4@<AB6 < HBEHB?<C<8B6 CB ED46A9A<R E FD48<J<BAAB= E@9F4AB= A4 
BEAB69 E?<6B>. 
&4><@ B5D4;B@, CDB6989AAO9 <EE?98B64A<S CBE?G:<?< BEAB64A<9@ 8?S D4;D45BF>< 

F9IAB?B7<< CDB<;6B8EF64 AB6B7B 6<84 E@9F4AO E 6OEB>B= C<M96B= < 5<B?B7<K9E>B= 
J9AABEFPR A4 BEAB69 E?<6B> < C4IFO, CD98GE@4FD<64RM9= QHH9>F<6AB9 <ECB?P;B64A<9 
C4IFO-EODPS 6 >B?<K9EF69 8B 40 % BF @4EEO E?<6BKAB= E@9E<, KFB CB;6B?<?B D4EL<D<FP 
EODP96O9 D9EGDEO, A9 @9ASS FD48<J<BAAO9 F9IAB?B7<< A4 EGM9EF6GRM9@ F9IAB?B7<K9E>B@ 
B5BDG8B64A<< 59; 8BCB?A<F9?PAOI <A69EF<J<=, >DB@9 FB7B, CB?GK<FP CDB8G>F E 6OEB>B= 
C<M96B= < 5<B?B7<K9E>B= J9AABEFPR < 4AF<B>E<84AFAO@< E6B=EF64@< ;4 EK9F B5B74M9A<S 
6B8BD4EF6BD<@O@< 6<F4@<A4@<, CD<DB8AO@< 4AF<B><E?<F9?S@<, A9;4@9A<@O@< 
4@<AB><E?BF4@<, HBEHB?<C<84@< < CB?<A9A4EOM9AAO@< :<DAO@< ><E?BF4@<. �DB@9 FB7B, 
D4;D45BF4AO < GF69D:89AO F9IA<K9E><9 GE?B6<S &' �Y 192762412.065-2022 A4 C4IFG-EODP9, 
F9IA<K9E><9 GE?B6<S &' �Y 192762412.066-2022 < F9IAB?B7<K9E>4S <AEFDG>J<S  
&� �Y 192762412.066-2022 A4 E@9F4AG «!4 ;8BDB6P9». &9IAB?B7<K9E>4S EI9@4 CDB<;6B8EF64 
E@9F4AO «!4 ;8BDB6P9» CD98EF46?9A4 A4 D<E. 5.  

 

����2'�!�� 
�;GK9AO >B@CBA9AFAO= EBEF46, H<;<>B-I<@<K9E><9 CB>4;4F9?<, 4 F4>:9 C<M964S 
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Fig. 5. Technological scheme for the production of sour cream «For health» 
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2>7<>6=> ?@>872>48BL 42C<O 20@80=B0<8: 2<5AB5 A 4@>660<8 2 1@>48;L=CN 5<:>ABL 8 2 
1@03>?5@53>==K9 0??0@0B 2<5AB5 A 1@06:>9. �A?>;L7>20=85 0@><0B8G5A:>3> AK@LO =57028A8<> >B 
AB0488 2=5A5=8O ?>72>;O5B ?>;CG0BL 48AB8;;OBK A 2KA>:8< A>45@60=85< 0@><0B8G5A:8E 25I5AB2. 

��.'��/� %�"��:  CH9A<F4; DB:P; FD<F<>4?9; C<6B64D9AAO= EB?B8; 8<EF<??OF; 4A<E; F@<A; 
G>DBC. 

��/ &�&�$"��!�/: �>;:>20, %. �. �;8O=85 ?@O=>0@><0B8G5A:>3> AK@LO =0 :0G5AB2> 
0;:>3>;L=>3> =0?8B:0 87 75@=>2>3> 48AB8;;OB0 8 >?B8<870F8O B5E=>;>38G5A:8E @568<>2 53> 
?@>872>4AB20 / %. �. �>;:>20, �. �. *54 // �5AB=8: �5;>@CAA:>3> 3>AC40@AB25==>3> C=825@A8B5B0 
?8I52KE 8 E8<8G5A:8E B5E=>;>389. 2 2022. 2 7 2(33). 3 %. 71380.  

 
 

INFLUENCE OF SPICYAROMATIC RAW MATERIALS ON THE QUALITY  

OF ALCOHOLIC BEVERAGE FROM GRAIN DISTILLATE AND OPTIMIZATION 

OF TECHNOLOGICAL MODES OF ITS PRODUCTION 

S. V. Volkova, E. A. Tsed 

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

 

ABSTRACT  
Introduction. Improvement and development of national beverages based on grain distillates with the use of 

spicyaromatic raw materials are of utmost importance for the present-day alcohol industry. The scientific 

task of the study is to optimize the technological modes of grain distillate production using spicyaromatic 

raw materials and assess its influence on the quality of the original alcoholic beverage.  

Materials and methods. Grain raw materials, spicyaromatic vegetable raw materials-cumin, dill, anise; 

grain wort; mash; grain distillates. Distillates were obtained by the method of fractional distillation using 
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brewer's malt for saccharification of grain mixes without the use of enzyme preparations. The quality of 

distillates was assessed by gas chromatography. 

Results. The positive effect of spicyaromatic raw materials on the organoleptic characteristics of the original 

alcoholic beverage based on wheat distillate was revealed. Technological parameters for the production of 

grain distillates without the use of enzyme preparations were optimized. Under the same mashing conditions 

wheat wort was found to have the best technological parameters. Strength of wheat distillate is 47 %, of 

triticale distillate 3 46 % and of rye distillate 3 45 %. 

Conclusions. The introduction of aromatic plant raw materials in the production of grain distillates can be 

produced in two ways: together with yeast in a fermentation tank and in a brew distiller together with brew. 

The use of aromatic raw materials, regardless of the stage of application, makes it possible to obtain 

distillates with a high content of aromatic substances. 

KEY WORDS: wheat; rye; triticale; brewer's malt; distillate; anise; cumin; dill. 

FOR CITATION: Volkova, S. V. Influence of spicyaromatic raw materials on the quality of alcoholic 
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�AA>@B8<5=B ;8:5@>-2>4>G=KE 8745;89 $5A?C1;8:8 �5;0@CAL 4>AB0B>G=> H8@>:: 2>4:0, 
2>4:8 >A>1K5, =0AB>9:8, =0AB>9:8 3>@L:85, ;8:5@K :@5?:85, ;8:5@K 45A5@B=K5 8 ;8:5@K 
M<C;LA8>==K5, 468=K, 10;L70<K, :@5<K, ?C=H8 8 4@. !> <=>385 ?@54?@8OB8O �5;0@CA8, 
A?5F80;878@CNI85AO =0 ?@>872>4AB25 :@5?:8E 0;:>3>;L=KE =0?8B:>2, E>B5;8 1K 2K9B8 =0 
@K=>: A ?@>4C:F859, :>B>@>9 =5B C :>=:C@5=B>2.  
#@>4C:F8O =0 >A=>25 75@=>2KE 48AB8;;OB>2 <>3;0 1K G0AB8G=> 70<5=8BL 2>4:C =0 

2=CB@5==5< @K=:5 8 AB0BL ?5@A?5:B82=K< M:A?>@B=K< =0?@02;5=85<. &0:65 MB> ?>72>;8;> 
1K A>740BL A2>9 >?@545;P==K9 =0F8>=0;L=K9 1@5=4. � A8;C B>3>, GB> B5E=>;>38O 
?@>872>4AB20 =0?8B:>2 =0 >A=>25 75@=>2KE 48AB8;;OB>2 ?@54AB02;O5B A>1>9 A>2>:C?=>ABL 
=5A:>;L:8E :@C?=KE B5E=>;>38G5A:8E MB0?>2 (873>B>2;5=85 ACA;0 8 1@06:8, ?5@53>=:0 8 
2K45@6:0 48AB8;;OB>2, 873>B>2;5=85 =0?8B:>2 =0 8E >A=>25), =5>1E>48<> ?@>2545=85 
=0CG=KE 8AA;54>20=89 2 MB>< =0?@02;5=88 [1]. 

#@54?>;0305BAO, GB> 8A?>;L7>20=85 75@=>2>3> 48AB8;;OB0 2 A>G5B0=88 A ?@O=>0@><0-
B8G5A:8< AK@L5< ?>72>;8B ?>;CG8BL =>2K9, =5 8<5NI89 0=0;>3>2 =0 @K=:5 0;:>3>;L=>9 
?@>4C:F88, 0;:>3>;L=K9 =0?8B>:, >1;040NI89 2KA>:8<8  ?>B@518B5;LA:8<8 
E0@0:B5@8AB8:0<8 [2]. 

�AA;54>20=8O, ?>A2OI5==K5 ?@>872>4AB2C 0;:>3>;L=KE =0?8B:>2 A 8A?>;L7>20=85< 
48AB8;;OB>2 87 @07;8G=KE 284>2 75@=>2>3> AK@LO, 0:BC0;L=K 8 2K7K20NB ACI5AB25==K9 
8=B5@5A C @O40 CG5=KE ?>ABA>25BA:>3> ?@>AB@0=AB20 [338]. �AP 1>;LH55 2=8<0=85 C45;O5BAO 
8AA;54>20=8O< 2  >1;0AB8 ?@>872>4AB20 0;:>3>;L=KE =0?8B:>2, A>45@60I8E =0BC@0;L=K5 
25I5AB20 @0AB8B5;L=>3> ?@>8AE>645=8O. #@O=>AB8 8 B@02K C;CGH0NB >@30=>;5?B8G5A:85 
?>:070B5;8 =0?8B:>2, >:07K20NB ?>;>68B5;L=>5 2;8O=85 =0 D878>;>38G5A:89 8 
?A8E>;>38G5A:89 =0AB@>9 >@30=87<0, ?>2KH0NB 0=B8>:A840=B=K5 A2>9AB20 ?@>4C:B0 [9312]. 

'G8BK20O @0AH8@ONI89AO A?5:B@ AK@LO ?@8 ?@>872>4AB25 0;:>3>;L=KE =0?8B:>2, 
=5>1E>48<> >A>1>5 2=8<0=85 C45;OBL 8AA;54>20=8N =0CG=KE 70:>=><5@=>AB59 ?@8 
8A?>;L7>20=88 =5B@048F8>==KE 284>2 AK@LO 8 4>102>:, >A>15==>AB59 ?@>B5:0=8O 
18>E8<8G5A:8E 8 B5E=>;>38G5A:8E ?@>F5AA>2 ?@8 8E ?5@5@01>B:5 [13316]. 

!0 A53>4=OH=89 45=L >4=8< 87 ?5@A?5:B82=KE =0?@02;5=89 ?>2KH5=8O ?8I52>9 
F5==>AB8 =0?8B:>2 O2;O5BAO A>740=85 =>2KE 284>2 ?@>4C:F88, >1>30I5==>9 @07;8G=K<8 
8=3@5485=B0<8, 2 B>< G8A;5 @0AB8B5;L=>3> ?@>8AE>645=8O. 
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*5;L @01>BK 3  @07@01>B:0 B5E=>;>388 >@838=0;L=>3> 0;:>3>;L=>3> =0?8B:0 =0 >A=>25 
75@=>2>3> 48AB8;;OB0 A 2=5A5=85< ?@O=>0@><0B8G5A:>3> @0AB8B5;L=>3> AK@LO. 
!0CG=0O 7040G0 3 >?B8<870F8O B5E=>;>38G5A:8E @568<>2 ?@>872>4AB20 75@=>2>3> 

48AB8;;OB0 A 8A?>;L7>20=85< ?@O=>0@><0B8G5A:>3> AK@LO 8 >F5=:0 53> 2;8O=8O =0 :0G5AB2> 
>@838=0;L=>3> 0;:>3>;L=>3> =0?8B:0. 

 
 �&�$���/ �  �&"�/ 
� @01>B5 ?@8<5=O;8AL <5B>4K 8AA;54>20=89 >1I5?@8=OBK5 2 B5E=>E8<8G5A:>< :>=B@>;5 

A?8@B>2>3> 8 ;8:5@>-2>4>G=>3> ?@>872>4AB20: >?@545;5=85 :0G5AB25==KE ?>:070B5;59 75@=0 
8 A>;>40 3 2;06=>ABL (�"%& 13586.5-93); :8A;>B=>ABL (�"%& 10844-74); A>45@60=85 
:@0E<0;0 (�"%& 31683-2012); A>45@60=85 @54CF8@CNI8E A0E0@>2 (�"%& 29177-91); 

>?@545;5=85 :0G5AB25==KE ?>:070B5;59 ACA;0 3 A>45@60=85 ACE8E 25I5AB2 (�"%& 33881-2016); 

B8@C5<0O :8A;>B=>ABL; 0:B82=0O :8A;>B=>ABL (@!); A>45@60=85 A1@068205<KE C3;52>4>2; 
A>45@60=85 0<8==>3> 07>B0 [17]; >?@545;5=85 :0G5AB25==KE ?>:070B5;59 1@06:8 3 A>45@60=85 
2848<KE ACE8E 25I5AB2; A>45@60=85 459AB28B5;L=KE ACE8E 25I5AB2; B8B@C5<0O :8A;>B=>ABL; 
A>45@60=85 =5A1@>65==KE C3;52>4>2; A>45@60=85 MB8;>2>3> A?8@B0 [17]; >?@545;5=85 
:0G5AB25==KE ?>:070B5;59 48AB8;;OB0 3 A>45@60=85 MB8;>2>3> A?8@B0 (�"%& 3639-79); 

A>45@60=85 ?@8<5A59 (�"%& 30536-2013); >?@545;5=85 :0G5AB25==KE ?>:070B5;59 
0@><0B8G5A:>3> AK@LO 3 >?@545;5=85 4C18;L=KE 25I5AB2 (�"%& 24027.2-80); >?@545;5=85 
MD8@=KE <0A5; ("(%.1.5.3.0010.15). 
"?@545;5=85 A>45@60=8O 2KAH8E A?8@B>2, <5B8;>2>3> A?8@B0, 0;L45384>2, MD8@>2 2 

48AB8;;OB0E ?@>2>48;8 307>E@><0B>3@0D8G5A:8< <5B>4>< ?> �"%& $ 52363 =0 307>2>< 
E@><0B>3@0D5 «Agilent 6890» (Agilent Technologies, %,�). 
�;O ?@83>B>2;5=8O A1@068205<>3> ACA;0 87 75@=>2>3> AK@LO ?@8<5=O;8 

>?B8<878@>20==CN ?5@8>48G5A:CN H>B;0=4A:CN B5E=>;>38N A 8A?>;L7>20=85< ACH5=>3> 
A>;>40 8 =87:8E B5<?5@0BC@ 70B8@0=8O 75@=>2>3> AK@LO. �;O A1@06820=8O >A0E0@5==>3> 
ACA;0 8A?>;L7>20;8 4@>668 Saccharomyces cerevisiae. �;8B5;L=>ABL AB0488 1@>65=8O 
A>AB02;O;0 72 G0A0. #5@53>=:C 1@06:8 8 48AB8;;OB0 >ACI5AB2;O;8 =0 48AB8;;OF8>==>< 
0??0@0B5. 

 
$��'�0&�&/ � �% "�%'���!�� 
"?@545;5=K >A=>2=K5 B5E=>;>38G5A:85 E0@0:B5@8AB8:8 75@=>2KE :C;LBC@, :>B>@K5 1C4CB 

8A?>;L7>20=K 4;O ?@>872>4AB20 75@=>2>3> 48AB8;;OB0. $57C;LB0BK 8AA;54>20=89 
?@54AB02;5=K 2 B01;. 1.  

 
&01;. 1. &5E=>;>38G5A:85 E0@0:B5@8AB8:8 75@=>2KE :C;LBC@ 

Table 1. Technological characteristics of grain crops 

#>:070B5;8 
"1@075F 

&@8B8:0;5 #H5=8F0 $>6L %>;>4 ACE>9 
?82>20@5==K9 

�;06=>ABL, % 12,60 12,90 13,10 4,60 

%>45@60=85 :@0E<0;0, % 53,50 58,45 51,40 59,30 

%>45@60=85 0<8==>3> 07>B0, <3/100 A<3
 2,74 1,63 2,52 22,40 

$54CF8@CNI85 A0E0@0, 3/100 A<3
 0,69 0,51 1,93 4,53 

&8B@C5<0O :8A;>B=>ABL, 3@04 1,50 1,87 1,54 0,97 

 

�0: A;54C5B 87 40==KE B01;. 1, 7=0G5=8O 2;06=>AB8 =0E>48;8AL 2 ?@545;0E 4>?CAB8<KE 
4;O 40==KE 75@=>2KE :C;LBC@ =>@<0B82=KE ?>:070B5;59. %>45@60=85 :@0E<0;0 1K;> 2 
?@545;0E A@54=8E 7=0G5=89 4;O :C;LBC@, ?5@5@010BK205<KE  2 A?8@B>2>< ?@>872>4AB25. 
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!5<0;>206=>5 7=0G5=85 4;O ?@>872>4AB20 MB0=>;0 8<55B E0@0:B5@8AB8:0 AK@LO 8 ?> 
A>45@60=8N 0<8==>3> 07>B0. -B8 25I5AB20 ?> :>;8G5AB2C A@548 ACE8E 25I5AB2 70=8<0NB 
2B>@>5 <5AB> ?>A;5 :@0E<0;0 8 :0: 8AB>G=8:8 ?8B0=8O 4;O 4@>6659 8 =0?@O<CN 
>15A?5G820NB 8=B5=A8D8:0F8N B5E=>;>38G5A:>3> ?@>F5AA0 1@>65=8O ACA;0, ?>2KH5=85 
2KE>40 8 :0G5AB20 A?8@B0. 
&8B@C5<0O :8A;>B=>ABL E0@0:B5@87C5B AB5?5=L ?@>B5:0=8O E8<8G5A:8E 8 18>E8<8G5A:8E 

?@>F5AA>2, ?@>8AE>4OI8E 2 75@=>2KE :C;LBC@0E ?@8 8E E@0=5=88. �AA;54C5<K5 75@=>2K5 
:C;LBC@K E0@0:B5@87>20;8AL =52KA>:>9 B8B@C5<>9 :8A;>B=>ABLN. 
!081>;LH55 A>45@60=85 @54CF8@CNI8E A0E0@>2 1K;> >1=0@C65=> 2 ACE>< ?82>20@5==>< 

OG<5=5. �7 =5A>;>65=KE :C;LBC@ ?>2KH5==>5 :>;8G5AB2> A0E0@>2 1K;> >B<5G5=> C @68. 
&0:8< >1@07><, B5E=>;>38G5A:85 ?>:070B5;8 ?@54AB02;5==>3> 75@=>2>3> AK@LO 

A>>B25BAB2CNB B@51>20=8O<, ?@54JO2;O5<K< : 75@=C 4;O ?@>872>4AB20 A?8@B0 8, 
A;54>20B5;L=>, ?@83>4=K 4;O ?>;CG5=8O 75@=>2KE 48AB8;;OB>2. 
� :0G5AB25 0@><0B8G5A:>3> AK@LO, :>B>@>5 1K;> 8A?>;L7>20=> 2 ?@>872>4AB25 

48AB8;;OB>2, 8A?>;L7>20;8 B<8=, C:@>? 8 0=8A. �K1>@ 40==>3> AK@LO >1CA;>2;5= B5<, GB> A 
B5E=>;>38G5A:>9 B>G:8 7@5=8O >A>1K9 8=B5@5A ?@54AB02;ONB B0:85 25I5AB20 40==>3> AK@LO, 
:0: MD8@=K5 <0A;0 8 4C18;L=K5 25I5AB20. -D8@=K5 <0A;0 ?@54AB02;ONB A>1>9 A;>6=K5 
A<5A8 B5@?5=>2KE A?8@B>2 8 D5=>;>2, 0;L45384>2, :5B>=>2, B5@?5=>2KE C3;52>4>@>4>2, 
A;>6=KE MD8@>2 0;8D0B8G5A:8E :8A;>B 8 4@. A>548=5=89. !0?@8<5@, MD8@=>5 <0A;> C:@>?0 
?>2KH05B 0??5B8B 8 ?>;>68B5;L=> 2;8O5B =0 DC=:F8N ?>465;C4>G=>9 65;57K; <0A;> 0=8A0 
3 >1;0405B >BE0@:820NI8< MDD5:B><; <0A;> B<8=0 3 C;CGH05B ?8I520@5=85. -D8@=K5 
<0A;0 2 A>G5B0=88 A 4C18;L=K<8 25I5AB20<8 >15A?5G820NB A8=5@38G5A:89 
(2708<>CA8;820NI89) MDD5:B, B.5. D878>;>38G5A:0O 0:B82=>ABL A>2>:C?=>AB8 :><?>=5=B>2 
?@52KH05B AC<<0@=CN 0:B82=>ABL :064>3> 87 =8E 2 >B45;L=>AB8 8 >15A?5G8205B 2:CA>2K5 
E0@0:B5@8AB8:8 =0?8B:0 [12]. %>45@60=85 =081>;55 7=0G8<KE 25I5AB2 4;O ?@>872>4AB20 
>@838=0;L=KE =0?8B:>2 ?@54AB02;5=> 2 B01;. 2. 

 
&01;. 2. (878:> 3 E8<8G5A:85 ?>:070B5;8 0@><0B8G5A:>3> @0AB8B5;L=>3> AK@LO 
Table 2. Psychochemical parameters of aromatic plant raw materials 

#>:070B5;8 "1@075F 
&<8=  ':@>?  �=8A  

%CE85 25I5AB20, % 90,13 92,30 90,46 

�;06=>ABL, % 
10,5 10,0 10,2 

-D8@=K5 <0A;0, % 5,0 3,5 7,5 

�C18;L=K5 25I5AB20 6,6 3,8 4,2 

 

�0: A2845B5;LAB2CNB ?>;CG5==K5 M:A?5@8<5=B0;L=K5 40==K5, ?@54AB02;5==>5 AK@LP 
>1;0405B =5>1E>48<K<8 ?>:070B5;O<8 :0G5AB20 4;O 8A?>;L7>20=8O 53> 2 ?@>872>4AB25 
0;:>3>;L=KE =0?8B:>2. -D8@=KE <0A5; 1>;LH5 2A53> A>45@68BAO 2 0=8A5 8 <5=LH5 2 C:@>?5. 
�C18;L=KE 25I5AB2 3 2 B<8=5, 2 C:@>?5 8 0=8A5 A>45@68BAO ?@81;878B5;L=> >48=0:>2>5 
:>;8G5AB2> 40==KE 25I5AB2. 
#>A;5 >?@545;5=8O A>>B25BAB2CNI8E :0G5AB25==KE ?>:070B5;59 8AE>4=>3> AK@LO 

=5>1E>48<> 1K;> ?>;CG8BL 75@=>2K5 48AB8;;OBK. % MB>9 F5;LN =5A>;>65=K5 75@=>2K5 
:C;LBC@K ?@5420@8B5;L=> >G8I0;8 >B ?K;8, 75<;8, :0<=59, <5B0;;8G5A:8E 8 4@C38E 
?@8<5A59 8 87<5;LG0;8 =0 87<5;LG8B5;5 75@=0 (75@=>4@>18;:5). �;O C;CGH5=8O 3;C18=K 
?@>B5:0=8O ?@>F5AA0 2>4=>-B5?;>2>9 >1@01>B:8 8 >A0E0@820=8O, 0 B0:65 >15A?5G5=8O 
AB018;L=>3> 2KE>40 :>=5G=>3> ?@>4C:B0 ?@8<5=O;8 B>=:89 ?><>; 75@=0. #>2KH5=85 
AB5?5=8 87<5;LG5=8O 75@=0 4>AB830;8 ?CB5< ?>41>@0 A8B 8 AB5?5=LN =03@C7:8 =0 @01>G85 
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>@30=K 87<5;LG8B5;O. 
�;O ?5@5@01>B:8 2 :0G5AB25 >A0E0@820NI53> A@54AB20 270<5= D5@<5=B=KE ?@5?0@0B>2 

8A?>;L7>20;8 A>;>4 ?82>20@5==K9 OG<5==K9. %CE>9 A>;>4 B0:65 ?@5420@8B5;L=> 
87<5;LG0;8.  
#@83>B>2;5=85 70<5A0 8 >A0E0@820=85 ?@>872>48;8 A;54CNI8< >1@07><. #@5420@8B5;L=> 

2 5<:>ABL 70;820;8 3>@OGCN 2>4C B5<?5@0BC@>9 50360 °% 8 B>=:>9 AB@C9:>9 ?@8 ?>AB>O==>< 
?5@5<5H820=88 ?>4020;8 87<5;LG5==>5 75@=>. �0B5< 2 ?>;CG5==K9 75@=>2>9 70<5A 4>;820;8 
3>@OGCN 2>4C A B0:8< @0AG5B><, GB>1K B5<?5@0BC@0 70<5A0 4>AB83;0 70375 °%. �@5<5==0O 
2K45@6:0 ?@8 40==>9 B5<?5@0BC@5 A>AB02;O;0 >B 1,5 4> 3,0 G. %>>B=>H5=85 AK@LO 8 2>4K 2 
70<5A5 :>;510;>AL 2 ?@545;0E 1:3,531:4,5. 

�0B5< ?>;CG5==K9 75@=>2>9 70<5A >E;0640;8 4> B5<?5@0BC@K 63365 °%, 2=>A8;8 
87<5;LG5==K9 ACE>9 ?82>20@5==K9 A>;>4 8 ?@>2>48;8 >A0E0@820=85 A ?5@8>48G5A:8< 
?5@5<5H820=85<. ":>=G0=85 ?@>F5AA0 >A0E0@820=8O >?@545;O;8 ?> 9>4=>9 ?@>15. 
"A0E0@5==CN <0AAC (ACA;>) >E;0640;8 4> B5<?5@0BC@K (30±3) °%. � ?>;CG5==KE >1@07F0E 
ACA;0 >?@545;O;8 ?>:070B5;8 :0G5AB20, :>B>@K5 ?@54AB02;5=K B01;. 3. 

 
&01. 3. #>:070B5;8 :0G5AB20 >A0E0@5==>3> ACA;0  

Table 3. Indicators of the quality of the saccharified wort 

 

#>:070B5;8 "1@075F 
&@8B8:0;5 #H5=8F0 $>6L 

%CE85 25I5AB20, %: 14,6 14,8 14,0 

�8A;>B=>ABL, 3@04 
0,39 0,36 0,36 

$0AB2>@8<K5 A1@068205<K5 C3;52>4K, 
3/100 A<3 13,2 13,6 12,7 

�<8==K9 07>B, <3/100 A<3
 14,4 16,6 17,9 

 

�0: 284=> 87 ?@54AB02;5==KE 2 B01;. 3 40==KE, =081>;LH55 A>45@60=85 ACE8E 25I5AB2 
=01;N40;>AL 2 ?H5=8G=>< ACA;5 3 14,8 %, @60=>5 ACA;> 8<5;> A0<>5 =87:>5 7=0G5=85 3  
14,0 %. #>;CG5==K5 7=0G5=8O A>45@60=8O ACE8E 25I5AB2 =0E>48;8AL 2 ?@545;0E 4>?CAB8<KE 
=>@< 4;O ACA;0, ?>;CG05<>3> 4;O ?@>872>4AB20 28A:8, 0 MB> 7=0G8B, GB> 40==K5 >1@07FK 
ACA;0 ?@83>4=K 8 4;O ?@>872>4AB20 48AB8;;OB>2. 
�=0G5=8O :8A;>B=>AB8 C 2A5E >1@07F>2 ACA;0 =0E>48;8AL ?@0:B8G5A:8 =0 >48=0:>2>< 

C@>2=5, A2>9AB25==>< 4;O 75@=>2>3> >A0E0@5==>3> ACA;0. 
%1@068205<KE C3;52>4>2 =0:>?8;>AL 2 1>;LH5< :>;8G5AB25 2 ACA;5 87 ?H5=8FK 3  

13,6 3/100 A<3, =08<5=LH55 A>45@60=85 40==KE 25I5AB2 1K;> 2 @60=>< ACA;5 3 12,7 <3/100 A<3
, 

GB> <>65B 1KBL A2O70=> A 1>;55 =87:8< A>45@60=85< ACE8E 25I5AB2 2 ACA;5 87 40==>9 75@=>2>9 
:C;LBC@K. %0<>5 2KA>:>5 7=0G5=85 0<8==>3> 07>B0 1K;> 2 ACA;5 87 @68 3 17,9 <3/100 A<3, A0<>5 
=87:>5 2 ACA;5 87 B@8B8:0;5 3 14,4 <3/100 A<3, GB> A2O70=> A >A>15==>ABO<8 E8<8G5A:>3> A>AB020 
75@=0 @68. 
&0:8< >1@07><, ?@8 >48=0:>2KE CA;>28OE 70B8@0=8O E8<8G5A:85 ?>:070B5;8 ACA;0 1K;8 

=5A:>;L:> 2KH5 2 ACA;5 87 ?H5=8FK. 
� >E;0645==>5 ACA;> ?@8 ?5@5<5H820=88 2=>A8;8 ?>43>B>2;5==CN 4@>6652CN @072>4:C  

A?8@B>2KE 4@>6659 @>40 Saccharomyces cerevisiae. $072>4:C 4@>6659 3>B>28;8 A;54CNI8< 
>1@07><: @0AG5B=>5 :>;8G5AB2> ACE8E 4@>6659 ?@5420@8B5;L=> @0AB2>@O;8 2 ?8BL52>9 2>45 
B5<?5@0BC@>9 (35±3) °% A 4>102;5=85< >E;0645==>3> >A0E0@5==>3> ACA;0 A B5<?5@0BC@>9 
(35±3) °%. $072>4:C <54;5==> ?5@5<5H820;8 4> @02=><5@=>3> @0A?@545;5=8O 4@>6659 8 
?>;CG5=8O >4=>@>4=>9 A@54K 8 >AB02;O;8 =0 15330 <8=CB 4;O @071@06820=8O. #5@8>48G5A:8 
>ACI5AB2;O;8 ?5@5<5H820=85 2 B5G5=85 5310 <8=CB. #>O2;5=85 =0 ?>25@E=>AB8 @072>4:8 



�<M564O F5E=>?>7<O
 

 

 

 

 

?5=K A2845B5;LAB2>20;> >1 >:>=G0=88 ?@>F5AA0 @071@06820=8O 8 3>B>2=>AB8 4@>6652>9 
@072>4:8. #@>4>;68B5;L=>ABL 1@>65=8O ACA;0 A>AB02;O;0 72 G. �0G5AB25==K5 E0@0:B5@8A-
B8:8 @07;8G=KE >1@07F>2 1@065: ?@54AB02;5=K 2 B01;. 4.  

 
&01;. 4. �0G5AB25==K5 E0@0:B5@8AB8:8 @07;8G=KE >1@07F>2 1@065:  

Table 4. Qualitative characteristics of various samples of brews 

 

#>:070B5;8 "1@075F 
&@8B8:0;5 #H5=8F0 $>6L 

%CE85 2848<K5 25I5AB20, % 1,8 1,5 2,6 

%CE85 8AB8==K5 25I5AB20, % 

�8A;>B=>ABL, 3@04 
$0AB2>@8<K5 =5A1@>65==K5 C3;52>4K, 
3/100 A<3

 

�>=F5=B@0F8O A?8@B0, % <0AA. 

1,2 

0,59 

 

0,18 

7,0 

0,8 

0,56 

 

0,16 

7,3 

1,8 

0,79 

 

0,23 

6,8 

 

�=0;87 ?>:070B5;59 1@06:8, ?@54AB02;5==KE 2 B01;. 4, ?>:070;, GB> =081>;LH89 >B1@>4 
8<5;0 1@06:0 87 @68 3 1,8 %, =08<5=LH89 87 ?H5=8FK 3 0,8 %.  

%0<0O 2KA>:0O :8A;>B=>ABL 1K;0 2 1@06:5 87 @68 3 0,79 3@04, A0<>5 =87:>5 7=0G5=85 3 2 
1@06:5 87 ?H5=8FK 3 0,56 3@04.  
!081>;LH55 A>45@60=85 @0AB2>@8<KE =5A1@>65==KE C3;52>4>2 =01;N40;>AL 2 1@06:5 87 

@68 3 0,23 <3/100 A<3
 , =08<5=LH55 3 87 ?H5=8FK 3 0,16 <3/100 A<3

 . 

!081>;LH55 =0:>?;5=85 A?8@B0 1K;> >1=0@C65=> 2 1@06:5 87 ?H5=8FK 3 7,3 % >1., 
=08<5=LH55 3 2 1@06:5 87 @68 3 6,8 % >1. "B;8G85 7=0G5=89 A2O70=> A @07;8G=K< 
E8<8G5A:8< A>AB02>< ACA;0 8 8AE>4=K< A>45@60=85< ACE8E 25I5AB2.  
#@8 0=0;875 ?>:070B5;59 >1@07F>2 1@065: 87 ACA;0, ?>;CG5==>3> 87 @07;8G=KE 75@=>2KE 

:C;LBC@, CAB0=>28;8, GB> ACA;> 87 ?H5=8FK, >A0E0@5==>5 ?82>20@5==K< A>;>4><, 8<5;> 
1>;55 =87:85 7=0G5=8O =54>1@>40 8 A>45@60=8O @0AB2>@8<KE  C3;52>4>2. � >1@07F0E 87 
?H5=8FK =01;N40;>AL 1>;55 2KA>:>5 =0:>?;5=85 A?8@B0 2 A@02=5=88 A >1@07F0<8 87 
B@8B8:0;5 8 @68, GB> A2O70=> A 1>;55 2KA>:8< A>45@60=85< :@0E<0;0 2 40==>9 75@=>2>9 
:C;LBC@5.  
#5@53>=:C 1@06:8 8 48AB8;;OB0 >ACI5AB2;O;8 =0 48AB8;;OF8>==>< 0??0@0B5. #@>F5AA 

?5@53>=:8 1@06:8 A ?>;CG5=85< «48AB8;;OB0-AK@F0» ?>2B>@O;8 334 @070. #>;CG5==K9 
«48AB8;;OB-AK@5F» 334-E ?5@53>=>: >1J548=O;8 8 =0?@02;O;8 =0 2B>@CN ?5@53>=:C. 
�8AB8;;OB :@5?>ABLN 35342 % ?@5420@8B5;L=> @07102;O;8 ?8BL52>9 2>4>9 2 A>>B=>H5=88 
1:1 4> :@5?>AB8 18322 % 8 70;820;8 2 ?5@53>==K9 :C1 0??0@0B0. #@>F5AA 48AB8;;OF88 
«48AB8;;OB0-AK@F0» >ACI5AB2;O;8 A ?><>ILN D@0:F8>==>9 ?5@53>=:8. &5<?5@0BC@0 
?@>F5AA0 D@0:F8>==>9 ?5@53>=:8 =0E>48;0AL 2 ?@545;0E 78393 °%. 
"B1>@ D@0:F89 48AB8;;OB0 >ACI5AB2;O;8 2 B@8 MB0?0: ?5@20O D@0:F8O 3 48AB8;;OB 

:@5?>ABLN 60365 %; 2B>@0O D@0:F8O 3 =0?8B>: :@5?>ABLN 40350 %; B@5BLO D@0:F8O 3 
48AB8;;OB :@5?>ABLN <5=55 25 %. %1>@ 2A5E D@0:F89 >ACI5AB2;O;8 @0745;L=>. 
#5@2CN D@0:F8N =5 8A?>;L7>20;8 4;O ?@83>B>2;5=8O =0?8B:0, B0: :0: >=0 A>45@60;0 

1>;LH>5 :>;8G5AB2> MD8@>2 8 0;L45384>2, 8<5;0 @57:89 70?0E 8 63CG89 2:CA. 
#>;CG05<CN ?@8 2B>@>9 ?5@53>=:5 2B>@CN D@0:F8N 3 =0?8B>: >@838=0;L=K9 

0;:>3>;L=K9 :@5?>ABLN 40350 % 3 A>18@0;8 2 ?@><56CB>G=CN B5E=>;>38G5A:CN 5<:>ABL.  
% ?><>ILN A?8@B><5@0 70<5@O;8 53> :@5?>ABL 8 >?@545;O;8 :0G5AB25==K5 E0@0:B5@8AB8:8 
(B01;. 5). 
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&01;. 5. �0G5AB25==K5 E0@0:B5@8AB8:8 48AB8;;OB>2  

Table 5. Qualitative characteristics of distillates 

 

#>:070B5;L "1@075F 
&@8B8:0;5 #H5=8F0 $>6L 

�@5?>ABL, % >1. 46 47 45 

#@8<5A8, <3/4<3
    

�F5B0;L45384 
21,201 15,226 22,430 

-B8;0F5B0B 22,146 52,175 39,531 

 5B0=>;  0,0084 0,0032 0,0018 

#@0?>=>;-1 88,831 233,27 146,23 

%82CH=K5 <0A;0 713,295 2024,092 1015,754 

�7>1CB0=>; 315,79 1027,9 451,46 

�CB0=>;-1 1,275 1,662 2,494 

�7>0<8;>; 396,23 994,53 561,80 

 

&@5BLN D@0:F8N A>18@0;8 8 E@0=8;8 2 35@<5B8G5A:8 70:@K20NI59AO 5<:>AB8 4> <><5=B0 
?5@53>=:8 A;54CNI59 ?0@B88 1@06:8. 
%>3;0A=> B01;. 5, =081>;LH0O :@5?>ABL 1K;0 2 48AB8;;OB5, ?>;CG5==>< 87 1@06:8 

?H5=8FK 3 47 % >1., =08<5=LH0O 3  87 @60=>9 1@06:8 3 45 % >1. 
!081>;55 2KA>:>5 A>45@60=85 0F5B0;L453840 =0:>?8;>AL 2 @60=>< 48AB8;;OB5 3   

22,430 <3/4<3, =08<5=LH55 3  2 48AB8;;OB5 87 ?H5=8FK 3 15,226 <3/4<3
.  

%>45@60=85 <5B0=>;0 1K;> A0<>5 2KA>:>5 2 48AB8;;OB5 87 B@8B8:0;5 3 0,0084 <3/4<3
, 

A0<>5 =87:>5 3  2 48AB8;;OB5 87 @68 3 0,0018 <3/4<3
.  

%>45@60=85 A82CH=KE <0A5; 3  =081>;LH55 2 ?H5=8G=>< 48AB8;;OB5 3 2024,092 <3/4<3
, 

=08<5=LH55 3 2 B@5B8:0;52>< 3 713,295 <3/4<3. "B;8G8O 2 :>;8G5AB25==>< A>AB025 ?@8<5A59 
48AB8;;OB>2 A2O70=K A E8<8G5A:8< A>AB02>< 1@06:8 8 70B8@05<>3> AK@LO. %>45@60=85 
A>?CBAB2CNI8E A?8@BC ?@8<5A59 A>>B25BAB2C5B B@51>20=8O< �"%& 33723-2016, 

?@54JO2;O5<K< : 48AB8;;OB0<. 
�;O ?@>872>4AB20 =0?8B:0 A 8A?>;L7>20=85< 75@=>2>3> 48AB8;;OB0 8A?>;L7>20;8 ?;>4K 

B<8=0, 0=8A0 8 C:@>?0 8 1@06:C 87 ?H5=8FK, >1;040NICN =08;CGH8<8 B5E=>;>38G5A:8<8 
E0@0:B5@8AB8:0<8. 

�0:;04:C 0@><0B8G5A:>3> @0AB8B5;L=>3> AK@LO ?@>872>48;8 ?> 42C< 20@80=B0<: 
1) �0:;04:0 2<5AB5 A 4@>660<8 2 1@>48;L=CN 5<:>ABL. 
2) �0:;04:0 2 1@03>?5@53>==K9 0??0@0B 2<5AB5 A 1@06:>9. 
#5@2CN 70:;04:C ?@>872>48;8 A;54CNI8< A?>A>1><: >A0E0@5==>5 8 >E;064P==>5 4> 

B5<?5@0BC@K 35 °% ACA;> >B;820;8 2 >B45;L=CN 5<:>ABL, 2=>A8;8 4@>668 8 ?>A;5 =0G0;0 
1@>65=8O (G5@57 24 G) 2=>A8;8 ?@O=>0@><0B8G5A:>5 AK@L5. 
#> 2B>@><C A?>A>1C 70:;04:C ?@O=>0@><0B8G5A:>3> AK@LO >ACI5AB2;O;8 =5?>A@54AB25==> 

2 0??0@0B ?@8 703@C7:5 1@06:8. 
#5@53>=:0 1@06:8 8 ?>;CG5=85 48AB8;;OB>2 ?@>872>48;>AL A;54CNI8< >1@07><:  

2 ?>43>B>2;5==K9 0??0@0B 703@C60;0AL 1@06:0 157 4>102>: 3 :>=B@>;L=K9 >1@075F. �B>@>9 
>1@075F 3 MB> 1@06:0 A 4>102;5=85< ?@O=>0@><0B8G5A:>3> AK@LO =0 AB0488 1@>65=8O. 
&@5B89 >1@075F 3 1@06:0 A 4>102;5=85< =025A:8 ?@O=>0@><0B8G5A:>3> AK@LO 
=5?>A@54AB25==> 2 0??0@0B. 
&0:8< >1@07><, 1K;8 ?>;CG5=K 3 >1@07F0 >@838=0;L=KE =0?8B:>2: :>=B@>;L=K9, 157 

4>102;5=8O ?@O=>-0@><0B8G5A:>3> AK@LO; A 4>102;5=85< ?@O=>-0@><0B8G5A:>3> AK@LO =0 
AB0488 1@>65=8O; A 4>102;5=85< =025A:8 ?@O=>-0@><0B8G5A:>3> AK@LO =5?>A@54AB25==> 2 
0??0@0B. �0==K5 >1@07FK 1K;8 ?5@540=K =0 453CAB0F8>==CN >F5=:C (@8A. 1). 
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$8A. 1. "@30=>;5?B8G5A:85 ?>:070B5;8 >@838=0;L=KE =0?8B:>2 =0 >A=>25 ?H5=8G=KE 48AB8;;OB>2 

Fig. 1. Organoleptic characteristics of original drinks based on wheat distillates 

 

�0: ?>:070;8 @57C;LB0BK, ?@54AB02;5==K5 =0 @8A. 1, 2=5A5=85 0@><0B8G5A:>3> AK@LO 
=57028A8<> >B B5E=>;>38G5A:>9 AB0488 ?>72>;O5B ?>;CG0BL 48AB8;;OBK A 1>;55 2KA>:8< 
A>45@60=85< 0@><0B8G5A:8E 25I5AB2. #@8G5< 2 >1@07F5 A 2=5A5=85< 0@><0B8G5A:>3> AK@LO 
=0 AB0488 A1@06820=8O >ICI0;8AL ?@8OB=K5 B>=0 0@><0B=>3> <0A;0 0=8A0 8 B<8=0 A> A;53:0 
A;04:>20BK< ?>A;52:CA85<. � >1@07F5 A 2=5A5=85< 0@><0B8G5A:>3> AK@LO ?5@54 ?5@53>=:>9 
>ICI0;8AL 1>;55 B>=:85 0@><0BK ?@O=>AB59, 2> 2:CA5 ?@8ACBAB2>20;8 <O3:85 E;51=K5 B>=0. 

 

����.'�!��  
�AA;54>20=K ?>:070B5;8 :0G5AB20 B@8B8:0;5, ?H5=8FK, @68 8 ?82>20@5==>3> A>;>40. 

'AB0=>2;5=>, GB> :0G5AB25==K5 ?>:070B5;8 75@=>2>3> AK@LO C4>2;5B2>@ONB B@51>20=8O<, 
?@54JO2;O5<K< 4;O ?@>872>4AB20 A?8@B0 8, A;54>20B5;L=>, ?@83>4=K 4;O ?>;CG5=8O 
75@=>2KE 48AB8;;OB>2. �AA;54>20=K :0G5AB25==K5 ?>:070B5;8 0@><0B8G5A:>3> AK@LO 4;O 
?@>872>4AB20 >@838=0;L=KE 0;:>3>;L=KE =0?8B:>2. ':@>?, 0=8A 8 B<8= A>45@60B MD8@=K5 
<0A;0 8 4C18;L=K5 25I5AB20, =5>1E>48<K5 4;O D>@<8@>20=8O 2:CA>2KE A2>9AB2 
0;:>3>;L=KE =0?8B:>2. "?B8<878@>20=K B5E=>;>38G5A:85 ?0@0<5B@K ?>;CG5=8O 
48AB8;;OB>2 87 75@=>2>3> AK@LO. "A>15==>ABLN ?@>872>4AB20 40==KE 48AB8;;OB>2 O2;O5BAO 
?@8<5=5=85 ?82>20@5==>3> A>;>40 4;O >A0E0@820=8O 75@=>2KE 70<5A>2 157 8A?>;L7>20=8O 
D5@<5=B=KE ?@5?0@0B>2 8 8A?>;L7>20=85 =87:8E B5<?5@0BC@ 70B8@0=8O 75@=>2>3> AK@LO.  
�8AB8;;OBK ?>;CG0;8 ?> A?>A>1C D@0:F8>==>9 ?5@53>=:8. !081>;LH0O :@5?>ABL 1K;0 2 

48AB8;;OB5, ?>;CG5==>< 87 1@06:8 ?H5=8FK 3 47 % >1., =08<5=LH0O 3 87 @60=>9 1@06:8 3 
45 % >1. )@><0B>3@0D8G5A:89 0=0;87 A>45@60=8O ;5BCG8E ?@8<5A59 ?>:070; >B;8G8O 2 :>;8-

G5AB25==>< A>AB025 ?@8<5A59 48AB8;;OB>2. !08;CGH8<8 ?>:070B5;O<8 :0G5AB20 E0@0:B5@8-

7>20;AO ?H5=8G=K9 48AB8;;OB. �;O ?>;CG5=8O =>2>3> >@838=0;L=>3> 0;:>3>;L=>3> =0?8B:0 
=0 >A=>25 75@=>2KE 48AB8;;OB>2 @5:><5=4>20=> 2=5A5=85 ?@O=>0@><0B8G5A:>3> AK@LO :0: =0 
AB0488 A1@06820=8O, B0: 8 2 7@5;CN 1@06:C ?5@54 ?5@53>=:>9. 

 

��&�$�&'$� 
1 �>;:>20, %. �. $07@01>B:0 :@5?:8E 0;:>3>;L=KE =0?8B:>2 A 8A?>;L7>20=85< =0AB>52 87 @07;8G=KE 284>2 
@0AB8B5;L=>3> AK@LO / %. �. �>;:>20, �. �.  830;:8=, -. �. �8B@8E // &5E=8:0 8 B5E=>;>38O ?8I52KE ?@>872>4AB2: 
B578AK 4>:;04>2 )II  564C=0@>4=>9 =0CG.-B5E=. :>=D5@5=F88, 18319 0?@5;O 2021 3.,  >38;52 / 'G@5645=85 
>1@07>20=8O « >38;52A:89 3>AC40@AB25==K9 C=825@A8B5B ?@>4>2>;LAB28O»; @54:>;.: �. �. �:C;8G (>B2. @54.) [8 4@.]. 
3  >38;52:  �'#, 2021. 3 %. 34. 
2 �>;:>20, %. �. �7CG5=85 2>7<>6=>AB8 8A?>;L7>20=8O 75@=>2KE 48AB8;;OB>2 2 ?@>872>4AB25 =0AB>52 87 

E;51=O9

A82CH=O9

?@O=O90@><0B=O9

63CG89

>1@075F  1 >1@075F  2 >1@075F 3
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@0AB8B5;L=>3> AK@LO / %. �. �>;:>20, -. �. �8B@8E, �. �.  830;:8= // &5E=8:0 8 B5E=>;>38O ?8I52KE ?@>872>4AB2: 
B578AK 4>:;04>2 )II  564C=0@>4=>9 =0CG.-B5E=. :>=D5@5=F88, 22323 0?@5;O 2021 3.,  >38;52 / 'G@5645=85 
>1@07>20=8O « >38;52A:89 3>AC40@AB25==K9 C=825@A8B5B ?@>4>2>;LAB28O»; @54:>;.: �. �. �:C;8G (>B2. @54.) [8 4@.]. 
3  >38;52:  �'#, 2021. 3 %. 35. 
3 "30=5AO=F, �. �. &5E=8:>-M:>=><8G5A:>5 >1>A=>20=85 2K1>@0 AK@LO 4;O ?@>872>4AB20 75@=>2KE 48AB8;;OB>2 /  
�. �. "30=5AO=F [8 4@.] // #82> 8 =0?8B:8. 3 2014. 3 7 2. 3 %. 10312. 

4 �1@0<>20, �.  . �AA;54>20=85 ;5BCG8E ?@8<5A59 2 A?8@B=KE =0?8B:0E, 873>B>2;5==KE 87 2K45@60==KE 75@=>2KE 
48AB8;;OB>2 / �.  . �1@0<>20 [8 4@.] // #8I520O ?@><KH;5==>ABL. 3 2018. 3 7 7. 3  %. 74376. 

5 #5AG0=A:0O, �. �. �;8O=85 4;8B5;L=>AB8 =03@520 A1@>65==>3> ACA;0 =0 2KE>4 8 :0G5AB25==K5 
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ABSTRACT 

Introduction. The study of biochemical features and properties of non-starchy polysaccharides of grain and 

the development of a unified approach to the differentiation of grain in terms of manufacturability in relation 

to the conditions of alcohol production is of utmost importance. The scientific task of the research is to 

develop and justify the application of new criteria for assessing the technological properties of raw materials 

in optimizing the parameters for obtaining alcoholic wort from bioactivated grain. 

Materials and methods. Samples of rye and triticale grains, grain mixtures and alcohol wort obtained from 

the original and bioactivated rye grains and triticale according to the low-temperature mechanical-enzymatic 

cooking scheme. Common quality control methods applied in the techno-chemical control of the alcohol 

industry.  

Results. The physico-chemical composition was studied and the coefficients of variation of grain quality 

indicators of six varieties of rye and triticale of the Belarusian selection were calculated. An analytical 

dependence of the conditional starch content of grain on the content of hemicelluloses and pentosans was 

obtained. Criteria for assessing the technological properties of grain - criteria for non-starch content of rye 

(Cnr) and triticale (Cntr) have been developed. The parameters of the non-starch content criteria have been 

worked out, under which the use of grain is not effective due to the achievement of the range of values of the 

minimum conditional starch content. The dependence of the effective viscosity of rye and triticale mixtures 

on the criteria of non-starch content has been analyzed and their values have been determined, which makes 

it possible to differentiate the processed grain according to the manufacturability of the rheological 

characteristics of the resulting mixtures. The possibility of reducing the consumption rates of enzyme 

preparations of the amylolytic and xylanase spectrum of action by 19,4 and 11,5 % during the processing of 

bioactivated rye with the criterion of non-starch content Cnr f0,7; by 17,4 and 23,1 % 3 during the processing 

of bioactivated triticale with the non-starch criterion Cntrf0,5 has been revealed. 
Conclusions. The developed criteria for non-starch content are a tool for assessing and differentiating grain 

in terms of manufacturability, as well as predicting the rheological parameters of mixtures during their 

water-heat treatment. The recommended reduction in the actual consumption of enzyme preparations with 

amylolytic and xylanase spectrum of action in obtaining wort will increase the on-farm reserves of alcohol 

industry enterprises. 

KEY  WORDS: rye; triticale; non-starchy polysaccharides; mixture; wort; criteria for non-starch content; 

effective viscosity; bioactivated grain; enzyme preparations. 
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alcoholic wort from bioactivated grain raw materials / A. A. Mirontseva, E. A. Tsed, S. V. Volkova // 
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A>45@60=85 35<8F5;;N;>7 8 ?5=B>70=>2 >1CA;02;8205B 2KA>:CN 2O7:>ABL 70<5A>2 8 ACA;0 8  
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?@8<5A59 2 48AB8;;OB0E ?> A@02=5=8N A 8A?>;L7>20=85< DC@06=>9 @68 [17220]. � @O45 
=0CG=KE @01>B ($() 40=K @5:><5=40F88 ?> ?5@5@01>B:5 2 A?8@B>2>< ?@>872>4AB25 75@=>2>3> 
AK@LO A =87:8< A>45@60=85< =5:@0E<0;8ABKE ?>;8A0E0@84>2 8 2KA>:>9 :>=F5=B@0F859 
:@0E<0;0 [5, 15, 21, 22].  
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A>45@60=8O  =5:@0E<0;8ABKE ?>;8A0E0@84>2 2 75@=5. 
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&45;. 1. (878:>-E8<8G5A:85 ?>:070B5;8 8AA;54C5<KE A>@B>2 75@=0 @68 

Table 1.  Physico-chemical parameters of the studied varieties of rye grain 

 

 

&45;. 2. (878:>-E8<8G5A:85 ?>:070B5;8 8AA;54C5<KE A>@B>2 75@=0 B@8B8:0;5  

Table 2.  Physico-chemical parameters of the studied varieties of triticale grain 

 

 

%>@B0 @68 #>:070B5;8 
'A;>2=0O 

:@0E<0;8AB>ABL, % 

%>45@60=85 
35<8F5;;>7, % 

%>45@60=85 
?5=B>70=>2, % 

#;0<O 
A@54=55 7=0G5=85 54,37 12,03 7,97 

:>MDDD8F85=B  
20@80F88, % 

1,39 19,41 21,64 

#;8A0 
A@54=55 7=0G5=85 56,72 7,93 5,13 

:>MDDD8F85=B  
20@80F88, % 

0,95 4,43 9,80 

#02;8=:0 
A@54=55 7=0G5=85 54,13 11,47 6,83 

:>MDDD8F85=B  
20@80F88, % 

3,08 8,74 20,56 

!820 
A@54=55 7=0G5=85 57,91 7,77 4,43 

:>MDDD8F85=B  
20@80F88, % 

2,01 4,52 19,18 

�;L:>@0 
A@54=55 7=0G5=85 56,62 8,77 5,53 

:>MDDD8F85=B  
20@80F88, % 

2,15 6,49 14,04 

#CE>2G0=:0 
A@54=55 7=0G5=85 55,8 10,00 6,37 

:>MDDD8F85=B  
20@80F88, % 

1,50 11,14 14,93 

%>@B0 
B@8B8:0;5 #>:070B5;8 

'A;>2=0O 
:@0E<0;8AB>ABL, % 

%>45@60=85 
35<8F5;;>7, % 

%>45@60=85 
?5=B>70=>2, % 

�=B>AL 
A@54=55 7=0G5=85 60,53 6,34 4,63 

:>MDDD8F85=B  
20@80F88, % 

1,84 7,28 10,65 

�0ABCAL 
A@54=55 7=0G5=85 58,53 7,20 5,17 

:>MDDD8F85=B  
20@80F88, % 

1,98 4,17 4,87 

�C1@020 
A@54=55 7=0G5=85 61,33 6,07 4,43 

:>MDDD8F85=B  
20@80F88, % 

1,88 10,72 7,25 

$C=L 
A@54=55 7=0G5=85 59,43 6,90 4,87 

:>MDDD8F85=B  
20@80F88, % 

4,17 11,50 9,71 

�<?C;LA 
A@54=55 7=0G5=85 60,33 6,30 4,77 

:>MDDD8F85=B  
20@80F88, % 

3,32 14,55 12,29 

#@><5B59 

A@54=55 7=0G5=85 59,87 6,57 4,83 

:>MDDD8F85=B  
20@80F88, % 

4,14 12,21 13,78 
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$0AAG8B0==K9 :>MDD8F85=B 20@80F88 ?>:070;  A;01CN 2=CB@8A>@B>2CN 87<5=G82>ABL 75@=0 
@68 ?> ?>:070B5;O< 2;06=>AB8 (5,7939,66 %), =0BC@K (1,1132,17 %), 01A>;NB=>9 <0AAK  
(2,7737,10 %), CA;>2=>9 :@0E<0;8AB>AB8 (2,7138,21 %), 68@0 (7,8739,13 %), 7>;L=>AB8  
(4,2038,66 %), B8B@C5<>9 :8A;>B=>AB8 (2,7137,51 %), M=5@388 (0,9532,30 %) 8 A?>A>1=>AB8 
?@>@0AB0=8O (1,0932,03 %); A@54=NN 2=CB@8A>@B>2CN 87<5=G82>ABL 2 ?> A>45@60=8N 
@54CF8@CNI8E A0E0@>2 (12,75317,70 %), 15;:0 (11,79315,66 %), 0<8==>3> 07>B0 (11,82314,88 %),  

35<8F5;;N;>7 (10,55315,82 %) 8 ?5=B>70=>2 (10,84318,98 %). 

#@8 0=0;875 ?>:070B5;59 A>@B>2 75@=0 B@8B8:0;5 CAB0=>2;5=0 A;010O 20@80F8O ?> 
?>:070B5;O<: 2;06=>AB8 2 3,6539,18 %, =0BC@K 2 0,5432,36 %, 01A>;NB=>9 <0AAK 2  
2,538,32 %, CA;>2=>9 :@0E<0;8AB>AB8 2 1,7634,17 %, 15;:0 2 3,237,36 %, 68@0 2 1,1637,94 %, 

7>;L=>AB8 2 5,4438,64 %, B8B@C5<>9 :8A;>B=>AB8 2 4,7638,25 %, M=5@388 2 1,2332,58 % 8 
A?>A>1=>AB8 ?@>@0AB0=8O 2 0,9732,54 %; A@54=8< 7=0G5=85< :>MDD8F85=B0 20@80F88 
E0@0:B5@87>20;8AL ?>:070B5;8: A>45@60=8O @54CF8@CNI8E A0E0@>2 2 10,33314,80 %, 

0<8==>3> 07>B0 2 13,54319,54 %,  35<8F5;;N;>7 2 13,84320,27 %.  

�KA>:89 :>MDD8F85=B 20@80F88 >B<5G5= 4;O 2A5E A>@B>2 75@=0 B@8B8:0;5 ?> A>45@60=8N 
?5=B>70=>2:  22,48328,80 %. 

� @57C;LB0B5  >1@01>B:8 @57C;LB0B>2 M:A?5@8<5=B0;L=KE 40==KE, ?@54AB02;5==KE 2 B01;. 
1 8 B01;. 2, ?>;CG5=K C@02=5=8O 1 8 2, CG8BK20NI85 2708<=>5 2;8O=85 A>45@60=8O 
35<8F5;;N;>7 8 ?5=B>70=>2 =0 CA;>2=CN :@0E<0;8AB>ABL 2 75@=5 @68 8 B@8B8:0;5:  

�@ = 56,52 + 1,94�@ 3 1,82#@ 3 0,260�@2 + 0,385�@#@ 3 0,187#@2 
, (1) 

345 �@ 3 CA;>2=0O :@0E<0;8AB>ABL @68, %;  
�@  2 A>45@60=85 35<8F5;;N;>7 2> @68, %;  
#@ 2 A>45@60=85 ?5=B>70=>2 2> @68, %. 

�B@ = 51,23 + 2,19�B@ + 0,799#B@ 3 0,324�B@2 + 0,457�B@ #B@ 3 0,488#B@2 (2) 

345 �B@ 3 CA;>2=0O :@0E<0;8AB>ABL B@8B8:0;5, %;  
�B@  2 A>45@60=85 35<8F5;;N;>7 2 B@8B8:0;5, %;  
#B@ 2 A>45@60=85 ?5=B>70=>2 2 B@8B8:0;5, %. 

�=0;87 40==KE 7028A8<>AB59 ?>72>;8; CAB0=>28BL A;54CNI85 >1I85 70:>=><5@=>AB8: 
?@8 CA;>2=>9 :@0E<0;8AB>AB8 75@=0 @68 55,0 % 8 1>;55 2 :>=F5=B@0F8O 35<8F5;;N;>7 =5 
?@52KH05B 10,1 %, A>45@60=85 >1I8E ?5=B>70=>2 2 =5 1>;55 7,0 %. #@8 CA;>2=>9 
:@0E<0;8AB>AB8 75@=0 53,5 % 8 <5=55 2 A>45@60=85 35<8F5;;N;>7 8 >1I8E ?5=B>70=>2 
2>7@0AB05B 4> 11,4 % 8 8,5 % A>>B25BAB25==>.  
#@8 CA;>2=>9 :@0E<0;8AB>AB8 B@8B8:0;5 55,0 % 8 2KH5 :>=F5=B@0F8O 35<8F5;;N;>7 2 

75@=5 =5 ?@52KH05B 9,8 %, 0 A>45@60=85 >1I8E ?5=B>70=>2 2 =5 1>;55 6,6 %; ?@8 CA;>2=>9 
:@0E<0;8AB>AB8 75@=0 B@8B8:0;5 53,5 % 8 <5=55 :>=F5=B@0F8O 35<8F5;;N;>7 4>AB8305B    
11,1 %, 0 A>45@60=85 >1I8E ?5=B>70=>2 3 7,8 %. 

� @57C;LB0B5 ?@5>1@07>20=89 ?>;CG5==KE 70:>=><5@=>AB59 1K;> ?>;CG5=> 3@0D8G5A:>5 
?@54AB02;5=85 >1;0AB8 <8=8<0;L=>9 CA;>2=>9 :@0E<0;8AB>AB8 2> @68 8 B@8B8:0;5 ?@8 
>3@0=8G820NI8E :>=F5=B@0F8OE 35<8F5;;N;>7 8 ?5=B>70=>2. �>=BC@=K5 :@82K5 DC=:F89 
>B:;8:0 ?@54AB02;5=K =0 @8A.1. 
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0) 1) 
 

$8A. 1. �>=BC@=K5 :@82K5 DC=:F88 >B:;8:0 >1;0AB8 <8=8<0;L=>9 CA;>2=>9 :@0E<0;8AB>AB8 2 75@=5 
?@8 >3@0=8G820NI59 :>=F5=B@0F88 35<8F5;;N;>7 8 >1I8E ?5=B>70=>2: 0) @>6L; 1) B@8B8:0;5 

Fig. 1. Contour curves of the response function of the region of the minimum conditional starch content in 

grain at limiting concentration of hemicelluloses and common pentosans: a) rye; b) triticale 
 

% ?><>ILN 0=0;8B8G5A:8E ?@5>1@07>20=89, 70:;NG0NI8EAO 2 ?@82545=88 D0:B8G5A:8E 
7=0G5=89 :064>3> ?>:070B5;O 2 157@07<5@=K9 284 8 ?5@5AG5B0 D0:B8G5A:8E 7=0G5=89, 1K;8 
?>;CG5=K  3@0D8:8 DC=:F89 87<5=5=89 <8=8<0;L=>9 CA;>2=>9 :@0E<0;8AB>AB8 ?@8 
>3@0=8G820NI8E 7=0G5=8OE :>=F5=B@0F8OE 35<8F5;;N;>7 8 ?5=B>70=>2, 2K@065==KE 2 
157@07<5@=>< 2845.  
#@8=O2 7=0G5=8O ?0@0<5B@>2 35<8F5;;N;>7 8 >1I8E ?5=B>70=>2 @02=>7=0G=K<8, 1K; 

@07@01>B0= =>2K9 :@8B5@89 >F5=:8 B5E=>;>38G5A:8E A2>9AB2  75@=>2>3> AK@LO 15;>@CAA:>9 
A5;5:F88 2 :@8B5@89 =5:@0E<0;8AB>AB8. �@8B5@89 =5:@0E<0;8AB>AB8 ?@54AB02;O5B A>1>9 
157@07<5@=CN 25;8G8=C 8 O2;O5BAO ?@>872545=85< >B=>H5=89 D0:B8G5A:8E 7=0G5=89 
?0@0<5B@>2 35<8F5;;N;>7 8 >1I8E ?5=B>70=>2 : 8E ;8<8B8@CNI5<C 7=0G5=8N: 

 �= �D� · �D� ,      (3) 

 

345 �D, #D 3 D0:B8G5A:>5 7=0G5=85 A>45@60=8O 35<8F5;;N;>7 8 ?5=B>70=>2;  
      �lim, #lim 3 ;8<8B8@CNI55 7=0G5=85 A>45@60=8O 35<8F5;;N;>7 8 ?5=B>70=>2 2 75@=5. 
% F5;LN >?@545;5=8O :@8B5@8O =5:@0E<0;8AB>AB8 4;O 75@=0 @68 C@02=5=85 (3) 1K;> 
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Fig. 2. The dependence of the effective viscosity of rye mixtures on 

non-starch content criterion: a) rye; b) triticale 
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Fig. 3. The influence of the dosage of enzyme preparations on the concentration  

of solids in rye wort depending on non-starch content criterion  
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Fig. 4. The influence of the dosage of enzyme preparations on the concentration  

of solids in triticale wort, depending on non-starch content criterion 
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ABSTRACT. The article substantiates the need for an analysis of labor motivation and analyzes various ap-

proaches and indicators for evaluating the effectiveness of personnel motivation. The system of complex as-

sessment of efficiency of personnel motivation in a commercial organization is offered. The system of indi-

cators has been improved to take into account the relationship between the financial results of the commer-

cial organization and the costs of personnel motivation. 
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#D98@9FB@ <EE?98B64A<S S6?S9FES BJ9A>4 QHH9>F<6ABEF< @BF<64J<< FDG84 C9DEBA4?4.  
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!. �. %F4DB6B=FB6B=, �. �. &<IBAB6B=, �. �. #DG8A<>B6B= < 8D. [237]. %D98< DBEE<=E><I <E-
E?98B64F9?9=, <;GK4RM<I 6BCDBEO BJ9A>< QHH9>F<6ABEF< @BF<64J<< FDG84, 6O89?<@   
�.  . �?P5<F9D4,  �. �.  4>D<AB6G,  �. �. �9@?9AGR,  .  . �4=HG??<AG, �. ). !<><HBDB6G, 
!. �. �O7<AG, %. �. &<@BH996G < 8D. [1, 8312]. 
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1
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 9FB8B?B7<S <EE?98B64A<S BEAB64A4 A4 E<EF9@AB@ CB8IB89, CD<@9AS9@B@ > <EE?98B64-

A<R QHH9>F<6ABEF< BD74A<;4J<BAAB-Q>BAB@<K9E>B7B @9I4A<;@4 @BF<64J<< C9DEBA4?4, E <E-
CB?P;B64A<9@ B5M9A4GKAOI @9FB8B6 4A4?<;4, E<AF9;4, ED46A9A<S, B5B5M9A<S < >?4EE<H<>4-
J<<. 

$��'�0&�&/ � �) "�%'���!�� 
#D< D4;D45BF>9 @BF<64J<BAAOI @9DBCD<SF<= 8?S CD98CD<SF<=, BEGM9EF6?SRM<I E6BR 

89SF9?PABEFP 6 GE?B6<SI J<HDB6<;4J<< Q>BAB@<><, >BFBD4S FD95G9F (CD98CB?4749F) D48<-
>4?PAB7B GE<?9A<S DB?< K9?B69K9E>B7B H4>FBD4, A9B5IB8<@B BD<9AF<DB64FPES A4 QHH9>F<6-
ABEFP BEGM9EF6?S9@OI @4F9D<4?PAOI < H<A4AEB6OI ;4FD4F < 8BEF<:9A<9 BD74A<;4J<BAAOI 
J9?9=. �?S QFB7B E?98G9F G89?SFP 5B?PLB9 6A<@4A<9 CDB5?9@9 BJ9A>< QHH9>F<6ABEF< E<EF9-
@O @BF<64J<<, 6O5BDG <; @AB7BB5D4;<S @9FB8B6 CB8IB8SM9= E<EF9@O CB>4;4F9?9= QHH9>-
F<6ABEF< (E GK9FB@ EC9J<H<>< CD98CD<SF<S < EH9DO 89SF9?PABEF<) < CD<@9A9A<R 99 8?S 
G69?<K9A<S CDBH9EE<BA4?PAB= BF84K< D45BFA<>B6. 
�OCB?A9AAO= B5;BD ?<F9D4FGDAOI <EFBKA<>B6 CB>4;4?, KFB B59EC9K9A<9 DBEF4 QHH9>F<6-

ABEF< CDB<;6B8EF64 CD98CB?4749F A9 FB?P>B QHH9>F<6AB9 <ECB?P;B64A<9 6E9I CDB<;6B8EF-
69AAOI D9EGDEB6 CD98CD<SF<=, AB < 6OS6?9A<9 EF9C9A< <I 6;4<@BB5GE?B6?9AABEF< < 6;4<@B-
E6S;<, 6 C9D6GR BK9D98P, QHH9>F<6ABEF< CDB<;6B8EF64 < FDG84 [10].  
-HH9>F<6ABEFP I4D4>F9D<;G9F A9 FB?P>B D9;G?PF4F<6ABEFP 89SF9?PABEF<, AB < 99 

Q>BAB@<KABEFP, FB 9EFP 8BEF<:9A<9 BCD989?9AAB7B D9;G?PF4F4 E @<A<@4?PAO@< ;4FD4F4@<. 
�EFBKA<>B@ QHH9>F4 6 ?R5B@ E?GK49 S6?S9FES Q>BAB@<S ED98EF6 A4 8BEF<:9A<9 
CBEF46?9AAOI J9?9=, B8A4>B 7?46A4S ;484K4 CDB6B8<@OI @9DBCD<SF<= 3 8BEF<:9A<9 F4>B7B 
EBEFBSA<S FDG8B6B7B CBF9AJ<4?4, >BFBDB9 B59EC9K<64?B 5O BCD989?9AAO= Q>BAB@<K9E><= < 
EBJ<4?PAO= QHH9>F, 4 A9 @4>E<@4?PAGR Q>BAB@<R ;4FD4F A4 D45BKGR E<?G, F4> >4> <;69EFAB, 
KFB 89L964S D45BK4S E<?4 A9 6E9784 E4@4S ?GKL4S, BEB59AAB 8?S 6OCGE>4 
6OEB>B>4K9EF69AAB= CDB8G>J<<. %?98B64F9?PAB, @<A<@<;4J<S ;4FD4F >4> >D<F9D<= 
QHH9>F<6ABEF< 8B?:A4 D4EE@4FD<64FPES CD<@9A<F9?PAB > 8BEF<:9A<R >BA>D9FAOI 
>B?<K9EF69AAOI < >4K9EF69AAOI C4D4@9FDB6 FDG8B6B7B CBF9AJ<4?4 [13]. 

-HH9>F<6ABEFP @BF<64J<< FDG84 C9DEBA4?4 6 >B@@9DK9E>B= BD74A<;4J<< 5G89@ D4EE@4F-
D<64FP >4> E?B:AGR EBJ<4?PAB-Q>BAB@<K9E>GR >4F97BD<R, BCD989?S9@GR BFABL9A<9@ D9-
;G?PF4F4 < 6O;646L<I 97B ;4FD4F, BFD4:4RMGR EF9C9AP Q>BAB@<KABEF< < D9;G?PF4F<6ABEF< 
6B;89=EF6<S A4 B5N9>F GCD46?9A<S (D45BFA<>4, BF89?PAB9  CB8D4;89?9A<9 ?<5B CD98CD<SF<9 6 
J9?B@) 6 D9;G?PF4F9 <ECB?P;B64A<S <@9RM97BES FDG8B6B7B CBF9AJ<4?4 < CDB<;6B8EF69AAOI 
D9EGDEB6.  
� E6S;< E F9@, KFB A4 BEAB69 CDB6989AAB7B 4A4?<;4 5O?< 6OS6?9AO D4;?<KAO9 CB8IB8O > 

BJ9A>9 QHH9>F<6ABEF< @BF<64J<< C9DEBA4?4 <, EBBF69FEF69AAB, @AB7BB5D4;<9 CB>4;4F9?9=, 
CD<6989@ EB5EF69AAGR >?4EE<H<>4J<R CB>4;4F9?9=.  
#B A4L9@G @A9A<R, BJ9A>G QHH9>F<6ABEF< D9;G?PF4FB6 @9I4A<;@4 @BF<64J<< FDG84 

C9DEBA4?4 >B@@9DK9E>B= BD74A<;4J<< A9B5IB8<@B BEGM9EF6?SFP, <ECB?P;GS >4> 6A9LA<9, 
F4> < 6AGFD9AA<9 CB>4;4F9?< QHH9>F<6ABEF<, CBE>B?P>G QHH9>F<6ABEFP CD98CD<SF<S 
HBD@<DG9FES >4> 6B 6AGFD9AA9=, F4> < 6B 6A9LA9= ED989 HGA>J<BA<DB64A<S. 
�A9LASS QHH9>F<6ABEFP I4D4>F9D<;G9FES CB>4;4F9?S@<, BFD4:4RM<@< 8BEF<:9A<S >B@-

@9DK9E>B= BD74A<;4J<< 6B 6;4<@BE6S;< E DOABKAB= ED98B=.  � CB>4;4F9?S@ 6A9LA9= QHH9>-
F<6ABEF< CD98?4749@ BFA9EF< E?98GRM<9:  
3 >4K9EF6B 6OCGE>49@B= CDB8G>J<<, 
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3 ECDBE A4 6OCGE>49@GR CDB8G>J<R, 
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3 B5N9@ CDB84:,  
3 DBEF CBEFGC?9A<S A4?B7B6 < BFK<E?9A<= 6 5R8:9F. 
�A98D9A<9 89=EF69AAB7B @BF<64J<BAAB7B @9I4A<;@4 6 CDBJ9EE GCD46?9A<S C9DEBA4?B@ 

CB;6B?<F G?GKL<FP >4K9EF6B 6OCGE>49@B= CDB8G>J<<, FB64D 5G89F 5B?99 >BA>GD9AFBECBEB-
59A, KFB CD<6989F > DBEFG ECDBE4 A4 A97B, G69?<K9A<R B5N9@4 CDB84: A4 DOA>9  <, EBBF69FEF-
69AAB, B59EC9K<F 6 5B?PL9@ B5N9@9 CBEFGC?9A<9 A4?B7B6 < BFK<E?9A<= 6 5R8:9F. #D< CB-
?B:<F9?PAB= 8<A4@<>9 6OL9A4;64AAOI CB>4;4F9?9= @B:AB 7B6BD<FP B D9;G?PF4F<6ABEF< 
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�AGFD9AASS QHH9>F<6ABEFP CDBS6?S9FES E FBK>< ;D9A<S 6AGFD9AA<I 6B;@B:ABEF9= >B@-

@9DK9E>B= BD74A<;4J<< < BFD4:49F ECBEB5ABEFP GCD46?9A<S 6AGFD9AA<@< D9EGDE4@< (;4FD4-
F4@< < >4C<F4?B@). "A4 CB>4;O649F, >4><@ B5D4;B@ G8B6?9F6BD9A<9 BCD989?TAAOI CBFD95AB-
EF9= E>4;O649FES A4 8<A4@<>9 EB5EF69AAOI J9?9= CD98CD<SF<S < BF89?PAOI 7DGCC 9T GK4EF-
A<>B6. �AGFD9AASS QHH9>F<6ABEFP B5GE?B6?9A4 D9;G?PF4F4@< 89SF9?PABEF< E4@B= BD74A<;4-
J<< < 5G89F CD98EF46?9A4, CB A4L9@G @A9A<R, Q>BAB@<K9E>B=, EBJ<4?PAB= < J9?96B= QHH9>-
F<6ABEFPR. 
�?B>-EI9@4 >B@C?9>EAB= BJ9A>< QHH9>F<6ABEF< E<EF9@O @BF<64J<< FDG84 C9DEBA4?4 

>B@@9DK9E>B= BD74A<;4J<< CD98EF46?9A4 A4 D<E. 1 (EB5EF69AA4S D4;D45BF>4). 
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Fig. 1. Flow chart of a comprehensive assessment of the effectiveness of personnel motivation  

in a commercial organization 
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@BF<64J<BAAB7B @9I4A<;@4 A4 CD98CD<SF<<. �E?< 84AAO= >BQHH<J<9AF 6OL9 1, @B:AB 
7B6BD<FP B5 QHH9>F<6ABEF< CD<@9AS9@B= E<EF9@O @BF<64J<<. &9A89AJ<S DBEF4 
@4F9D<4?PAOI ;4FD4F A4 @BF<64J<R C9DEBA4?4 8B?:A4 CD<6B8<FP > 5B?99 6OEB><@ F9@C4@ 
DBEF4 CD<5O?PABEF< BD74A<;4J<<. �4AAO= CB>4;4F9?P D4;D45BF4A CB 4A4?B7<< E 
>BQHH<J<9AFB@ BC9D9:9A<S, CD< D4EK9F9 >BFBDB7B 6 K<E?<F9?9 EFB<F F9@C DBEF4 
CDB<;6B8<F9?PABEF< FDG84. "8A4>B, BK96<8AB, K9@ 6OL9 CDB<;6B8<F9?PABEFP FDG84, F9@ 
5B?PL9 5G89F CDB<;6989AB CDB8G>J<<, 4 QFB @B:9F CD<69EF< > CDBJ9EEG C9D9CDB<;6B8EF64, 
KFB 6 E6BR BK9D98P A974F<6AB E>4:9FES A4 >BA9KAOI H<A4AEB6OI D9;G?PF4F4I 89SF9?PABEF< 
CD98CD<SF<S. #BQFB@G CD< D4EK9F9 CD98?4749@B7B A4@< >BQHH<J<9AF4 6 K<E?<F9?9 
<ECB?P;G9@ F9@C DBEF4 CD<5O?<. 
 BF<64J<BAA4S CDB<;6B8<F9?PABEFP FDG84 (#&@). �4AAO= CB>4;4F9?P I4D4>F9D<;G9F 

F9A89AJ<R  DBEF4 CDB<;6B8<F9?PABEF< FDG84 ;4 EK9F @BF<64J<BAAB7B 6B;89=EF6<S. $4EK9F 
CB>4;4F9?S D9>B@9A8G9@ CDB<;6B8<FP 6 E?GK49 �Q.@.Ã1. #D98?4749@O= > D4EK9FG CB>4;4F9?P 
D4;D45BF4A E GK9FB@ FB7B, KFB A98BEF4FBKAB <;GK9AO D9;9D6O DBEF4 CDB<;6B8<F9?PABEF< 
FDG84 A4 BEAB69 @BF<64J<BAAB7B 6B;89=EF6<S. #DB<;6B8<F9?PABEFP FDG84 D45BFA<>4 ;46<E<F 
BF E4@B7B D45BFA<>4, 4 F4>:9 BF B5BDG8B64A<S, A4 >BFBDB@ BA D45BF49F.  B89DA<;4J<S 
BEAB6AOI CDB<;6B8EF69AAOI HBA8B6, CB6OL9A<9 46FB@4F<;4J<< S6?SRFES CDBJ9EE4@<, 

A9B5IB8<@O@< 8?S D4;6<F<S CDB<;6B8EF69AAB= BD74A<;4J<<, AB A98BEF4FBKAO@<. �<A4@<>4 
CB>4;4F9?S @BF<64J<BAAB= CDB<;6B8<F9?PABEF< FDG84 CB;6B?<F BCD989?<FP EF9C9AP 6?<SA<S 
@BF<64J<BAAB7B 6B;89=EF6<S A4 D45BFA<>4 >B@@9DK9E>B= BD74A<;4J<<, >BFBD4S CD<6989F > 
DBEFG CDB<;6B8<F9?PABEF<  FDG84 6 F9EAB= E6S;< E >BA9KAO@ H<A4AEB6O@ D9;G?PF4FB@ 
(CBE>B?P>G DBEF CDB<;6B8<F9?PABEF< FDG84 A9B5IB8<@B G6S;O64FP E G69?<K9A<9@ B5N9@B6 
CD<5O?<). 

"F@9F<@, KFB EC9J<H<K9E><9 CB>4;4F9?<, CD98EF46?9AAO9 6 F45?. 2, <@9RF ;4C4;8O-

64RM<= I4D4>F9D, F.9. BJ9A<64FP QHH9>F<6ABEFP @BF<64J<BAAOI @9DBCD<SF<= A9B5IB8<@B 
K9D9; 336 @9ESJ96. -FB E6S;4AB E F9@, KFB C9DEBA4? 5G89F CBEF9C9AAB 484CF<DB64FPES > CDB-
6B8<@O@ A4 CD98CD<SF<< AB6B66989A<S@, <;@9ASFP E6BT @OL?9A<9, BFABL9A<9 > E6B9@G 
FDG8G <  CB6OL4FP 97B QHH9>F<6ABEFP. 
� E6S;< E F9@, KFB  Q>BAB@<K9E>B=  BEAB6B=  QHH9>F<6ABEF< E<EF9@O  @BF<64J<< S6?S9FES  

DBEF CDB<;6B8EF64 < E5OF4 6BEFD95B64AAB= < >BA>GD9AFAB= CDB8G>J<<, CB?GK9A<9 A9;4D45B-
F4AAOI ED98EF6 6 6<89 @BF<64J<<, A9B59EC9K9AAOI CDB<;6989AAB= < CDB84AAB= CDB8G>J<9=, 
CD<6B8<F > GFD4F9 CDS@B= ;46<E<@BEF< CDB<;6B8<F9?PABEF< FDG84 < E<EF9@O @BF<64J<< 
FDG84. �OL9BC<E4AAO9 D4;D45BF4AAO9 A4@< CB>4;4F9?< CB;6B?SRF G6S;4FP ;4FD4FO A4 6A9-
8D9A<9 E<EF9@O @BF<64J<< E H<A4AEB6O@< D9;G?PF4F4@< 89SF9?PABEF< CD98CD<SF<S < CB>4-
;O64RF: QHH9>F<6AO ?<5B A9F QF< 6?B:9A<S. 
%BJ<4?PA4S QHH9>F<6ABEFP CB;6B?S9F BJ9A<FP EF9C9AP <ECB?P;B64A<S <@9RM97BES 

FDG8B6B7B CBF9AJ<4?4. #B>4;4F9?< EBJ<4?PAB= QHH9>F<6ABEF< E<EF9@O @BF<64J<< 
BCD989?SRF E CB@BMPR 4A4?<;4 Q>BAB@<K9E>B= < EF4F<EF<K9E>B= BFK9FABEF<, 4A>9F<DB64A<S 
< <AF9D6PR<DB64A<S D45BFA<>B6, @9FB84 Q>EC9DFAOI BJ9AB>, @9FB84 A45?R89A<S, 4 F4>:9 
4A4?<;4 8B>G@9AFB6 < BFK9FABEF< CD98CD<SF<S, BFD4:4RM<I D9;G?PF4FO BEGM9EF6?9A<S 
>48DB6OI CDBJ9EEB6 A4 CD98CD<SF<<, < 8DG7<9 @9FB8O [11]. #D< QFB@ B8A< CB>4;4F9?< 
BCD989?SRFES E <;69EFAB= EF9C9APR GE?B6ABEF<, 4 8DG7<9 6BB5M9 A9 @B7GF 5OFP 6OD4:9AO 
>B?<K9EF69AAB.  
%D98< CB>4;4F9?9= EBJ<4?PAB= QHH9>F<6ABEF< 5G89@ D4EE@4FD<64FP: 
3 G8B6?9F6BD9AABEFP FDG8B@; 
35?47BCD<SFAO= EBJ<4?PAB-CE<IB?B7<K9E><= >?<@4F; 
3E4A<F4DAB-7<7<9A<K9E><9 GE?B6<S FDG84; 
3 ?BS?PABEFP < CD<69D:9AABEFP C9DEBA4?4; 
3BD74A<;4J<BAAB-FDG8B6O9 GE?B6<S FDG84; 
3EBJ<4?PAGR ;4M<M9AABEFP D45BFA<>B6; 
3CDBH9EE<BA4?PAB->64?<H<>4J<BAAGR EFDG>FGDG C9DEBA4?4; 
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;6B?<F BEGM9EF6<FP 6E9EFBDBAA<= Q>BAB@<K9E><= 4A4?<; D9;G?PF4FB6 CDB6989AAOI @BF<64-
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 The article considers the possibilities of practical application of the model for assessing the 

degree of consistency of various entities of processing enterprises of agro-industrial complex. Based on the 

analysis, it is concluded that the developed methodology allows us to identify the degree of consistency of 

economic interests, to rank enterprises, and identify areas for improving efficiency of production. 

 economic interest; consistency; processing enterprises; assessment; indicators; coefficient;, 

profitability of sales; efficiency. 
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� CBE?98A99 6D9@S 6A<@4A<9 F9BD9F<>B6 < CD4>F<>B6 B5D4M9AB A4 GEC9LAB CD<@9AS9@GR 

6B @AB7<I EFD4A4I E DOABKAB= Q>BAB@<>B= @9FB8<>G BJ9A>< EFD4F97<K9E>B7B D4;6<F<S 
BD74A<;4J<<, BEAB64AAGR A4 E<EF9@9 E54?4AE<DB64AAOI CB>4;4F9?9=. � EB6D9@9AAOI GE?B-
6<SI IB;S=EF6B64A<S CB6989A<9 < D4;6<F<9 ?R5B7B EG5N9>F4 BCD989?S9FES 97B <AF9D9E4@<, 
KFB A4L?B BFD4:9A<9 6 D45BF4I >4> ;4DG59:AOI, F4> < BF9K9EF69AAOI <EE?98B64F9?9=:  
$. %. �4C?4A4,  �. #. !BDFBA4, &. �. �4E496B=, �. %. $S5<>B64 < 8D. [1, 2].   

 9FB8<K9E><9 CB8IB8O > BJ9A>9 EB7?4EB64AABEF< Q>BAB@<K9E><I <AF9D9EB6 6 D4@>4I 
8<HH9D9AJ<4?PAB= < >B@C?9>EAB= BJ9A>< A4<5B?99 CB?AB CD98EF46?9AO 6 Q>BAB@<K9E><I 
<EE?98B64A<SI  . �. �9D4EP><A4 [3], >BFBDO= CD98?4749F <ECB?P;B64FP 8?S QFB= J9?< @4F9-
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@4F<K9E>B9 @B89?<DB64A<9, E<EF9@AO= 4A4?<;, @9FB8O @AB7B>D<F9D<4?PAB= BCF<@<;4J<<, 
@9FB8O F9BD<< <7D < F9BD<< GCD46?9A<S. 
!4<5B?99 D4;D45BF4AAO9 CB8IB8O > <;@9D9A<R EF9C9A< EB7?4EB64AABEF< Q>BAB@<K9E><I 

<AF9D9EB6, >BFBDO9 B59EC9K<64RF CDS@GR 8<HH9D9AJ<4?PAGR BJ9A>G, EB89D:4FES 6 <EE?9-
8B64A<SI ". �. �<S>B64, !. .. �B?B@4DB6B= [4] < �. �. �B>G96B= [5]. �6FBDO CD98?474RF 8?S 
I4D4>F9D<EF<>< EB7?4EB64AABEF< Q>BAB@<K9E><I <AF9D9EB6 <ECB?P;B64FP >BQHH<J<9AF D4A-
7B6B= >BDD9?SJ<< CB %C<D@9AG, 4 8?S BJ9A>< <I @9DO EIB8EF64 3 >BQHH<J<9AF D4A7B6B= 
>BDD9?SJ<< EB7?4EB64A<S Q>BAB@<K9E><I <AF9D9EB6 CB �9A8Q??G. "54 >BQHH<J<9AF4 @B7GF 
CD<A<@4FP ;A4K9A<S BF 31 8B +1, KFB, CB @A9A<R 46FBDB6, 6 C9D6B@ E?GK49 7B6BD<F B CDBF<-
6BCB?B:AB= A4CD46?9AABEF<, 4 6B 6FBDB@ 3 B5 B8ABA4CD46?9AABEF< <AF9D9EB6. !98BEF4F>B@ 
@9FB8<>< S6?S9FES FB, KFB BA4 CB@B749F BJ9A<64FP ?<LP F9EABFG E6S;< @9:8G C4D4@< EB7?4-
EG9@OI <AF9D9EB6, AB A9 E4@G EF9C9AP <I EB7?4EB64AABEF<, 4 F4>:9 6OS6?SFP Q>BAB@<K9E><9 
EG5N9>FO, 6 CB?P;G >BFBDOI CDB<;BL?B D4EEB7?4EB64A<9 <AF9D9EB6. �DB@9 QFB7B, 84AAO= 
CB8IB8 CD98CB?4749F ?<A9=AGR ;46<E<@BEFP @9:8G CB>4;4F9?S@< Q>BAB@<K9E><I <AF9D9EB6 
< A9 CB;6B?S9F <;@9DSFP EF9C9AP EB7?4EB64AABEF< Q>BAB@<K9E><I <AF9D9EB6, E6S;4AAOI @9:-
8G EB5B= A9?<A9=AB. 
!. �. �9?><A4 [6] CD98?4749F CDB<;6B8<FP BJ9A>G EB7?4EB64AABEF< Q>BAB@<K9E><I 

<AF9D9EB6 A4 BEAB69 D4EK9F4 ?<A9=AB7B >BQHH<J<9AF4 >BDD9?SJ<< < <A89>E4 >BDD9?SJ<<, 
KFB CB;6B?<F  BJ9A<64FP >4> B8ABDB8AO9, F4> < D4;ABDB8AO9 Q>BAB@<K9E><9 <AF9D9EO  
E FBK>< ;D9A<S GEF4AB6?9A<S F9EABFO E6S;< @9:8G A<@<.  
� CDB6989AAOI <EE?98B64A<SI G7?G5?9AO F9BD9F<K9E><9 CB8IB8O > BCD989?9A<R EGMAB-

EF< Q>BAB@<K9E><I <AF9D9EB6, BFD4:9A4 EC9J<H<>4 <AF9D9EB6 C9D9D454FO64RM<I BD74A<;4-
J<= �#�, B5BEAB64A @9I4A<;@ EB7?4EB64AABEF< Q>BAB@<K9E><I <AF9D9EB6 E GK9FB@ 6?<SA<S 
H4>FBDB6 6A9LA9= < 6AGFD9AA9= ED98O < GFBKA9AO BEAB6AO9 97B >4F97BD<<. &4>:9 B5B5M9-
AO < GEB69DL9AEF6B64AO @9FB8<K9E><9 CB8IB8O > BJ9A>9 EF9C9A< EB7?4EB64AABEF< Q>BAB-
@<K9E><I <AF9D9EB6 C9D9D454FO64RM<I BD74A<;4J<= �#�, D4;D45BF4A4 E<EF9@4 BJ9ABKAOI 
CB>4;4F9?9= EB7?4EB64AABEF<  Q>BAB@<K9E><I <AF9D9EB6, B5BEAB64A4 @9FB8<>4 D4EK9F4 BJ9A-
>< EF9C9A< EB7?4EB64AABEF< 6AGFD9AA<I < 6A9LA<I <AF9D9EB6 [739].  
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F9@, KFB BJ9A>4 QHH9>F<6ABEF< 89SF9?PABEF< BD74A<;4J<< BEAB64A4 A4 CD<@9A9A<< A9 
B8AB7B CB>4;4F9?S, 4 E<EF9@O CB>4;4F9?9=, BI64FO64RM9= 6E9 B5?4EF<, KFB CB;6B?S9F 
G89?SFP 6A<@4A<9 A9 BCF<@<;4J<< BF89?PAOI CDBJ9EEB6 6 GM9D5 B5M<@ J9?S@,  
4 89SF9?PABEF< BD74A<;4J<< 6 J9?B@.  
*9?P <EE?98B64A<S ;4>?RK49FES 6 >B@C?9>EAB= BJ9A>9 6?<SA<S GDB6AS EB7?4EB64AABEF< 

Q>BAB@<K9E><I <AF9D9EB6 C9D9D454FO64RM<I BD74A<;4J<= �#� A4 CB6OL9A<9 QHH9>F<6AB-
EF< CDB<;6B8EF64. 

 

 �&�$���/ �  �&"�/  

"EAB6B= 8?S CDB6989A<S D4EK9FB6 CBE?G:<?< 84AAO9 7B8B6OI BFK9FB6 C9D9D454FO64R-
M<I BD74A<;4J<= �#�  B7<?96E>B= B5?4EF< ;4 201632020 77.  9FB8B?B7<S <EE?98B64A<S 
BEAB64A4 A4 E<EF9@AB@ CB8IB89 E <ECB?P;B64A<9@ B5M9A4GKAOI @9FB8B6 4A4?<;4, E<AF9;4, 
ED46A9A<S < B5B5M9A<S, Q>BAB@<>B-@4F9@4F<K9E><I @9FB8B6. 

 

$��'�0&�&/ � �) "�%'���!�� 
 9FB8<>4 >B@C?9>EAB= BJ9A>< 6?<SA<S GDB6AS EB7?4EB64AABEF< <AF9D9EB6 C9D9D454FO-

64RM<I BD74A<;4J<= �#� A4 CB6OL9A<9 QHH9>F<6ABEF< CDB<;6B8EF64 6>?RK49F A9E>B?P>B 
QF4CB6.  
!4 C9D6B@ QF4C9 <EE?98B64A<S 6O89?9AO 5?B><: H<A4AEO, 5<;A9E-CDBJ9EEO, >48DO < B5G-

K9A<9, «<A69EF<J<</<AAB64J<<», «>?<9AFO (CBFD95<F9?<)» < «>?<9AFO (CBEF46M<><)» < D4;-
D45BF4AO EBBF69FEF6GRM<9 >BAFDB?<DG9@O9 CB>4;4F9?< CB >4:8B@G 5?B>G.  
!4 6FBDB@ QF4C9 CB >4:8B@G <; CD98?B:9AAOI CB>4;4F9?9= BCD989?S9FES >BQHH<J<9AF 

E54?4AE<DB64AABEF<, >BFBDO= CB>4;O649F, A4E>B?P>B H4>F<K9E><= GDB69AP E54?4AE<DB64A-
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ABEF< <AF9D9EB6 CD96OL49F @<A<@4?PAB 8BCGEF<@O= GDB69AP E54?4AE<DB64AABEF<, < D4E-
EK<FO649FES CB HBD@G?9 

 

ø ù ø ù
ø ù ø ùII

II
I

i

minmax

minH4>F
ý
ý

ý ,                                                         (1) 

789 
i

I  3  >BQHH<J<9AF E54?4AE<DB64AABEF<; 

ø ùIH4>F  3 H4>F<K9E>B9 ;A4K9A<9 >BAFDB?<DG9@B7B CB>4;4F9?S EF9C9A< E54?4AE<DB64A-
ABEF< Q>BAB@<K9E><I <AF9D9EB6; 

ø ùImin  3 @<A<@4?PAB 8BCGEF<@B9 ;A4K9A<9 >BAFDB?<DG9@B7B CB>4;4F9?S EF9C9A< E54-
?4AE<DB64AABEF< Q>BAB@<K9E><I <AF9D9EB6; 

ø ùImax  3 @4>E<@4?PAB9 ;A4K9A<9 >BAFDB?<DG9@B7B CB>4;4F9?S EF9C9A< E54?4AE<DB64A-
ABEF< Q>BAB@<K9E><I <AF9D9EB6. 
!4 FD9FP9@ QF4C9 BF89?PAO9 >BQHH<J<9AFO GDB6AS EB7?4EB64AABEF< Q>BAB@<K9E><I <AF9-

D9EB6 CB >4:8B@G CD98CD<SF<R 5O?< E69DAGFO 6 B8<A B5B5M4RM<= CB>4;4F9?P 8?S FB7B, 
KFB5O @B:AB 5O?B D4A:<DB64FP D4EE@4FD<649@O9 CD98CD<SF<S. 
!4 K9F69DFB@ QF4C9 D4EEK<F4A >BQHH<J<9AF GDB6AS EB7?4EB64AABEF< Q>BAB@<K9E><I <AF9-

D9EB6 8?S 6E9I D4EE@4FD<649@OI C9D9D454FO64RM<I BD74A<;4J<= �#� B5?4EF< 8?S FB7B, 
KFB5O 6OS6<FP ;46<E<@BEFP @9:8G QHH9>F<6ABEFPR CDB<;6B8EF64 < GDB6A9@ EB7?4EB64AAB-
EF< <I Q>BAB@<K9E><I <AF9D9EB6. 
�A4?<; 84AAOI CB C9D9D454FO64RM<@ CD98CD<SF<S@ �#�  B7<?96E>B= B5?4EF< ;4  

201632020 77. CB>4;4?, KFB EGM9EF6G9F F9EA4S 6;4<@BE6S;P @9:8G D9AF459?PABEFPR CDB84: 
(') < CD98?B:9AAO@< >BAFDB?<DG9@O@< CB>4;4F9?S@<, BFD4:4RM<@< GDB69AP EB7?4EB64A-
ABEF< 6AGFD9AA<I < 6A9LA<I Q>BAB@<K9E><I <AF9D9EB6, >BFBD4S BFD4:49FES GD46A9A<9@ D97-
D9EE<<:  

 

 ' = - 0,2508 + 1,2096
i

I ,                                                 (2) 

789 ' 3 D9AF459?PABEFP CDB84:; 
i

I  3 >BQHH<J<9AF E54?4AE<DB64AABEF<. 
$BEF EB6B>GCAB7B CB>4;4F9?S EF9C9A< EB7?4EB64AABEF< Q>BAB@<K9E><I <AF9D9EB6 A4 1% 

CB;6B?S9F G69?<K<FP D9AF459?PABEFP CDB84: A4 1,21 %. 
"J9A<64S ;46<E<@BEFP @9:8G D9AF459?PABEFPR CDB84: < GDB6A9@ EB7?4EB64AABEF< 6AGF-

D9AA<I < 6A9LA<I Q>BAB@<K9E><I <AF9D9EB6 BD74A<;4J<= @B:AB E89?4FP 6O6B8, KFB BA 6 
;A4K<F9?PAB= EF9C9A< E6S;4A E CD98?B:9AAO@< >BAFDB?<DG9@O@< CB>4;4F9?S@<, >BQHH<J<-
9AF >BDD9?SJ<< D469A 0,587 (D<E.1).  
�A4?<; 84AAOI, CD98EF46?9AAOI A4 D<E. 1 CB>4;4?, KFB GDB69AP EB7?4EB64AABEF< Q>BAB@<-

K9E><I <AF9D9EB6 C9D9D454FO64RM<I BD74A<;4J<= E 6A9LA<@< EG5N9>F4@< IB;S=EF6B64A<S 
(>?<9AFO-CBEF46M<><, >?<9AFO-CB>GC4F9?<) B>4;O649F 5B?99 EGM9EF69AAB9 6?<SA<9 A4 >B-
A9KAO9 D9;G?PF4FO 89SF9?PABEF< BD74A<;4J<= (>BQHH<J<9AF >BDD9?SJ<< 3 0,595) CB ED46A9-
A<R EB EF9C9APR EB7?4EB64AABEF< 6AGFD9AA<I <AF9D9EB6 (>BQHH<J<9AF >BDD9?SJ<< 3 0,518). 

%?98B64F9?PAB, 64:AB A9 FB?P>B CDB<;69EF< CDB8G>J<R, AB < 99 D94?<;B64FP, KFB B;A4K49F 
A9B5IB8<@BEFP CBEFBSAAB7B GK9F4 Q>BAB@<K9E><I <AF9D9EB6 6A9LA<I >?<9AFB6 <, CD9:89 
6E97B, CB>GC4F9?9= CDB8G>J<<. 
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$<E. 1. �;4<@BE6S;P >BQHH<J<9AF4 E54?4AE<DB64AABEF< < D9AF459?PABEF< CDB84: 

Fig. 1. The relationship between the balance ratio and profitability of sales 

 

'D46A9A<9 D97D9EE<<, BFD4:4RM99 6?<SA<9 EB7?4EB64AABEF< Q>BAB@<K9E><I <AF9D9EB6 
C9D9D454FO64RM<I BD74A<;4J<= E >?<9AF4@< (6A9LA<@< EG5N9>F4@<), <@99F 6<8: 

 

' = 0,14 + 0,058I1 + 0,549I2,                                                                     (3) 

 

789 I1 3 CB>4;4F9?<, BFD4:4RM<9 GDB69AP EB7?4EB64AABEF< Q>BAB@<K9E><I <AF9D9EB6 E CB-
EF46M<>4@< EODPS; 

  I2 3 CB>4;4F9?<, BFD4:4RM<9 GDB69AP EB7?4EB64AABEF< Q>BAB@<K9E><I <AF9D9EB6 BD74-
A<;4J<= E CBFD95<F9?S@<. 
"J9A<64S DB?P EB7?4EB64AABEF< Q>BAB@<K9E><I <AF9D9EB6 E 6A9LA<@< >?<9AF4@<, E?98G-

9F BF@9F<FP, KFB EGM9EF69AAB9 6?<SA<9 A4 D9;G?PF4FO 89SF9?PABEF< B>4;O649F GDB69AP EB-
7?4EB64AABEF< Q>BAB@<K9E><I <AF9D9EB6 E CBFD95<F9?S@<, KFB CB8F69D:849FES D4EK9FB@ >B-
QHH<J<9AF4 >BDD9?SJ<<, >BFBDO= D469A 0,595.  
-FB @B:AB B5NSEA<FP BEB59AABEFS@< HGA>J<BA<DB64A<S DOA>4 CDB8G>FB6 C<F4A<S. $O-

AB> I4D4>F9D<;G9FES 6OEB>B= A4EOM9AABEFPR CDB8G>F4@<, D4;6<FO@ 4EEBDF<@9AFB@,  J9AB-
6B= < A9J9AB6B= >BA>GD9AJ<9= ;4 CBFD95<F9?S, >BFBDO= <@99F 8BEF4FBKAB L<DB>GR 8<HH9-
D9AJ<4J<R 8BIB8B6 < 6>GEB6OI CD98CBKF9A<=. #D< QFB@ 8B?S >4:8B7B D4EE@4FD<649@B7B 
CD98CD<SF<S 6 J9?B@ A4 DOA>9  B7<?96E>B= B5?4EF< A96OEB>4S (BF 5,34 8B 35 %). "A4 >B-
?95?9FES CB >4:8B@G CD98CD<SF<R CB 7B84@ 6 ;46<E<@BEF< BF FB7B, A4E>B?P>B C9D9D454FO-
64RM<9 BD74A<;4J<< GK<FO64RF C?4F9:9ECBEB5AO= ECDBE CB>GC4F9?9= < <I CBFD95ABEF< 6 
CDB8G>F4I C<F4A<S CB CBFD95<F9?PE><@ I4D4>F9D<EF<>4@. #D< QFB@ A45?R849FES F9EA4S ;4-
6<E<@BEFP @9:8G EF9C9APR EB7?4EB64AABEF< Q>BAB@<K9E><I <AF9D9EB6 BD74A<;4J<= E <AF9-
D9E4@< CBFD95<F9?9= CDB8G>J<< < 8B?9= DOA>4, >BAFDB?<DG9@B7B CD98CD<SF<9@, 8B?9= Q>E-
CBDF4 CDB8G>J<< CD98CD<SF<S, H<A4AEB6O@< CB>4;4F9?S@<.  
�E?< DG>B6B8EF6B CD98CD<SF<S A9 @B:9F E6B96D9@9AAB BFD947<DB64FP A4 <;@9A9A<9 Q>B-

AB@<K9E><I <AF9D9EB6 CBFD95<F9?9= < A9 G89?S9F 8B?:AB7B 6A<@4A<S <;GK9A<R F9A89AJ<= 
D4;6<F<S DOA>4, FB EB>D4M49FES 8B?S DOA>4, 8B?S Q>ECBDFAOI CBEF46B> 6 B5M9@ B5N9@9 D94-
?<;4J<<, D4EF9F 8B?S A9<ECB?P;G9@OI CDB<;6B8EF69AAOI @BMABEF9=, EB>D4M49FES 6ODGK>4 
BF D94?<;4J<< CDB8G>J<<, ABD@4 K<EFB= CD<5O?<, EA<:49FES D9AF459?PABEFP CDB84: < HBA-
8BD9AF459?PABEFP.  

 

R² = 0,3446
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� QFB= E6S;< A9B5IB8<@B D4EIB8B64FP ;A4K<F9?PAO9 H<A4AEB6O9 ED98EF64 A4 @4D>9F<A7 < 
CDB86<:9A<9 CDB8G>J<< A4 DOAB>, KFB5O GEC9LAB >BA>GD<DB64FP >4> E BF9K9EF69AAO@<, F4> 
< DBEE<=E><@< CDB<;6B8<F9?S@< 4A4?B7<KAB= CDB8G>J<< A4 D97<BA4?PAB@ DOA>9 CDB8G>FB6 
C<F4A<S. � GE?B6<SI 6OEB>B= >BA>GD9AJ<< CD98CD<SF<S CB CDB<;6B8EF6G @B?BKAB= < @SEAB= 
CDB8G>J<< 5B?99 40 % 99  A4CD46?SRF A4 Q>ECBDF, KFB CB6OL49F ;46<E<@BEFP QHH9>F<6ABEF< 
CDB<;6B8EF64 BF EF9C9A< EB7?4EB64A<S 6AGFD9AA<I  <AF9D9EB6 BD74A<;4J<= E <AF9D9E4@< CB-
FD95<F9?9= CDB8G>J<<. #D98CD<SF<S CB CDB<;6B8EF6G I?95B5G?BKAB= CDB8G>J<< < @BDB:9-
AB7B 6 E<?G EC9J<H<>< 6OCGE>49@B= CDB8G>J<< 6 BEAB6AB@ BD<9AF<DGRFES A4 6AGFD9AA<= 
DOAB>. �B?S Q>ECBDFAOI CBEF46B> @9A99 20 % BF B5M97B 6OCGE>4 CDB8G>J<<. �A4?<; F9A-
89AJ<= D4;6<F<S C9D9D454FO64RM<I BD74A<;4J<= �#�  B7<?96E>B= B5?4EF< ;4 CBE?98A<9 5 
?9F CB;6B?S9F GF69D:84FP B FB@, KFB Q>ECBDF B>4;O649F EGM9EF69AAB9 6?<SA<9 A4 QHH9>F<6-
ABEFP CDB<;6B8EF64, >BFBDB9 BC<EO649FES GD46A9A<9@ 

 

' = 3 0,366 + 0,302I3,                                                   (4) 

 

789 I3 3 8B?S Q>ECBDFAOI CBEF46B> 6 B5M9@ B5N9@9 D94?<;B64AAB= CDB8G>J<<. 
� FB :9 6D9@S GDB69AP EB7?4EB64AABEF< Q>BAB@<K9E><I <AF9D9EB6 C9D9D454FO64RM<I BD-

74A<;4J<= �#� E CBEF46M<>4@< E9?PE>BIB;S=EF69AAB7B EODPS S6?S9FES A9EGM9EF69AAO@ 

(>BQHH<J<9AF >BDD9?SJ<< 3 0,233), KFB @B:AB B5NSEA<FP 89=EF6GRM9= 6 D9ECG5?<>9 E<EF9-
@B= D97G?<DB64A<S 6;4<@BBFABL9A<= BD74A<;4J<= E9?PE>B7B IB;S=EF64 < C9D9D454FO64R-
M<I BD74A<;4J<= �#�. !4CD<@9D, "�" «�45GL><A4 >DOA>4», >4> < >4:8B9 @B?B>BC9D9D4-
54FO64RM99 CD98CD<SF<9, <@99F ;4>D9C?9AAGR EODP96GR ;BAG, EBEFBSMGR <; E9?PE>BIB;S=-
EF69AAOI BD74A<;4J<= 5?<;?9:4M<I D4=BAB6. %ODP96O9 ;BAO ;4>D9C?9AO ;4 CD98CD<SF<9@ 
D9L9A<9@ B5?<ECB?>B@4. �4> CD46<?B, C9D9D45BFK<>< D45BF4RF E CBEF46M<>4@< EODB7B @B-
?B>4 A4 GE?B6<SI CD98BC?4FO, F9@ E4@O@ 6OCB?ASS HGA>J<R CB889D:>< E9?PE>BIB;S=EF69A-
AOI BD74A<;4J<=. *9AO A4 EODB9 @B?B>B D97G?<DGRFES #D46<F9?PEF6B@ $9ECG5?<>< �9?4-
DGEP: BF89?PAO9 J9AO GEF4A46?<64RFES 8?S >4:8B7B EBDF4 @B?B>4. #BQFB@G 6B;@B:ABEF< 
CD98CD<SF<S 5B?99 CB?AB GK9EFP <AF9D9EO CBEF46M<>B6 @B?B>4 B7D4A<K9AO. %?98G9F BF@9-
F<FP, KFB CBEF46M<>< EODPS EB5?R84RF 8<EJ<C?<AG CBEF46B> (B>B?B 98 % 6OCB?ASRFES 6 
EDB>) < EB5?R84RF EF4A84DFO >4K9EF64 CBEF46?S9@B7B EODPS (EBBF69FEF6G9F EF4A84DF4@  
92398 % CBEF46?S9@B7B EODPS). 
#9D9D454FO64RM<9 CD98CD<SF<S B5?484RF >4K9EF69AAB= EODP96B= 54;B= CB ED46A9A<R EB 

EFD4A4@< ��-%, KFB B59EC9K<649F >BA>GD9AFAO9 CD9<@GM9EF64 CDB8G>FB6 C<F4A<S >4> A4 
6AGFD9AA9@ DOA>9, F4> < A4 8DG7<I DOA>4I.  
� GE?B6<SI BEFDB= >BA>GD9AJ<< A4 DOA>9 CDB8B6B?PEF69AAOI FB64DB6 5B?PLB9 ;A4K9A<9 

8?S CB6OL9A<S QHH9>F<6ABEF< CDB<;6B8EF64 C9D9D454FO64RM<I BD74A<;4J<= <@99F <A69-
EF<J<BAAB-<AAB64J<BAA4S 89SF9?PABEFP. $4EK9FO CB>4;O64RF, KFB 6?<SA<9 H4>FBD4 «<A69-
EF<J<<-<AAB64J<<» A4 DBEF QHH9>F<6ABEF< CDB<;6B8EF64 S6?S9FES ;A4K<F9?PAO@ 3 >BQHH<-
J<9AF >BDD9?SJ<< 3 0,396.  

�A69EF<J<<, A4CD46?S9@O9 A4 B5AB6?9A<9 < @B89DA<;4J<R BEAB6AOI ED98EF6, CB;6B?SRF 
CB889D:<64FP >BA>GD9AFBECBEB5ABEFP CDB8G>J<< < CD98CD<SF<S. #D< QFB@ ;4 D4EE@4FD<649-
@O= C9D<B8 CB <EE?98G9@O@ BD74A<;4J<S@ A45?R84RFES D9;><9 >B?954A<S ;A4K9A<=: >BQH-
H<J<9AF DBEF4 8BIB8B6 BF <A69EF<J<BAAB= 89SF9?PABEF< >B?95?9FES CB "�" «�B5DG=E><= 
>B@5<A4F I?95BCDB8G>FB6» BF 0,03 6 2018 7. 8B 4,75 6 2019 7., KFB B5GE?B6?9AB A9D46AB@9D-
ABEFPR 8<A4@<>< K<EFB= CD<5O?<, CDB5?9@4@< CD<6?9K9A<S 6A9LA<I <EFBKA<>B6 H<A4AE<-
DB64A<S < A9EB6C489A<9@ 6B 6D9@9A< CBFD95ABEF< 6 <A69EF<J<SI 8?S B5AB6?9A<S BEAB6AOI 
ED98EF6 < A4?<K<9@ EB5EF69AAOI H<A4AEB6OI D9EGDEB6. %?98G9F F4>:9 GK<FO64FP 6D9@9AAB= 
?47 @9:8G <A69EF<J<S@< < CB?GK49@O@ BF A<I QHH9>FB@ 6 6<89 DBEF4 B5N9@4 6OCGE>49@B= 
CDB8G>J<< < CD<5O?<. 

 

 



->BAB@<G5E><5 < EBF<4?PAB 7G@4A<F4DAO5 A4G><

 

 

�?46AGR DB?P 6 B59EC9K9A<< DBEF4 QHH9>F<6ABEF< CDB<;6B8EF64 <@9RF <A69EF<J<< 6 <A-
AB64J<BAAO9 CDB9>FO, F4> >4> CB;6B?SRF G69?<K<FP B5N9@ < D4EL<D<FP 4EEBDF<@9AF, CB6O-
E<FP >4K9EF6B 6OCGE>49@B= CDB8G>J<< < ;4 EK9F QFB7B G69?<K<FP ;4D45BFAGR C?4FG D45BFA<-
>4@, G?GKL<FP H<A4AEB6O9 CB>4;4F9?< 89SF9?PABEF< CD98CD<SF<S, F.9. 8BEF<7AGFP 5B?99 6O-
EB>B= EB7?4EB64AABEF< Q>BAB@<K9E><I <AF9D9EB6 6AGFD< CD98CD<SF<S @9:8G D45BFA<>4@<, 
@9A98:9D4@< < <I EB5EF69AA<>4@<. "8AB6D9@9AAB 6OCGE> <AAB64J<BAAB= CDB8G>J<< CB-
;6B?S9F G8B6?9F6BD<FP <AF9D9EO CBFD95<F9?9= 6 6OEB>B>4K9EF69AAB=, ;8BDB6B= CDB8G>J<< E 
G?GKL9AAO@< CBFD95<F9?PE><@< I4D4>F9D<EF<>4@<.  
#BQFB@G E?98G9F B5D4F<FP 6A<@4A<9 < A4 E6S;P <A69EF<J<BAAB= 89SF9?PABEF< E 6OCGE>B@ 

<AAB64J<BAAB= CDB8G>J<<, F4> >4> CBEFDB9AAB9 GD46A9A<9 D97D9EE<< CB 5?B>G «<A69EF<J<<-

<AAB64J<<» <@99F 6<8  
 

' = 0,24 + 0,137I4 + 0,373I5,                                                                          (5) 

 

789 I4 3 CB>4;4F9?< QHH9>F<6ABEF< <A69EF<J<BAAB= 89SF9?PABEF< BD74A<;4J<=; 
  I5 3 CB>4;4F9?< QHH9>F<6ABEF< <AAB64J<BAAB= 89SF9?PABEF< BD74A<;4J<=. 
%?98B64F9?PAB, <AAB64J<< B>4;O64RF EGM9EF69AAB9 6?<SA<9 A4 CB6OL9A<9 QHH9>F<6-

ABEFP CDB<;6B8EF64 C9D9D454FO64RM<I BD74A<;4J<= CB ED46A9A<R E <I <A69EF<J<BAAB= 
89SF9?PABEFPR. 
!98BEF4FBKAB9 6A<@4A<9 > <AAB64J<BAAB= 89SF9?PABEF< A4 C9D9D454FO64RM<I CD98CD<-

SF<SI �#�  B7<?96E>B= B5?4EF< CD<69?B > FB@G, KFB FB?P>B 6 "�" «�45GL><A4 >DOA>4» 
<AAB64J<BAA4S CDB8G>J<S EBEF46?S9F 5B?99 5 % BF B5M97B B5N9@4 6OCGE>49@B= CDB8G>J<<. 
%?98B64F9?PAB, C9D9D454FO64RM<9 BD74A<;4J<<  B7<?96E>B= B5?4EF< <@9RF ;A4K<F9?PAO9 
D9;9D6O DBEF4 QHH9>F<6ABEF< CDB<;6B8EF64 ;4 EK9F 5B?99 CB?AB7B EB7?4EB64A<S Q>BAB@<K9-
E><I <AF9D9EB6 BD74A<;4J<= < <AF9D9EB6 CBFD95<F9?9=. �?S QFB7B A9B5IB8<@B 4>F<6<;<DB-
64FP @4D>9F<A7B6GR 89SF9?PABEFP, 5B?99 FBK9KAB <;GK4FP CBFD95ABEF< CB>GC4F9?9= <, >4> 
E?98EF6<9, G69?<K<64FP D4EIB8O A4 @4D>9F<A7. 
� EB6D9@9AAOI GE?B6<SI 6B;D4EF49F DB?P D45BFA<>4 6 B5M9EF69AAB@ CDB<;6B8EF69. "A <; 

CDBEFB7B BDG8<S FDG84 CD96D4M49FES 6 4>F<6AB7B EG5N9>F4 Q>BAB@<K9E><I BFABL9A<=. $4E-
E@4FD<64S FD9A8O EB6D9@9AAB7B DOA>4 FDG84, E?98G9F BF@9F<FP F4><9 F9A89AJ<<, >4> EA<:9-
A<9 ?BS?PABEF< EBFDG8A<>B6 CB BFABL9A<R > D45BFB84F9?S@ < 7BFB6ABEFP > <;@9A9A<S@, 7B-
FB6ABEFP EBFDG8A<>B6 <8F< A4 >B@CDB@<EEO CD< CB<E>9 D45BFO, BMGM9A<9 BFEGFEF6<S 54-
?4AE4 @9:8G D45BFB= < ?<KAB= :<;APR, >4DP9DAO= DBEF S6?S9FES 7?46AO@ CD<BD<F9FB@ 8?S 
EBFDG8A<>B6 AB6B7B CB>B?9A<S. � QF<I GE?B6<SI D45BFB84F9?S@ A9B5IB8<@B <E>4FP AB6O9 
@9I4A<;@O EBK9F4A<S <AF9D9EB6 D45BFA<>B6, @9A98:9DB6 < EB5EF69AA<>B6. $9;G?PF4FO <E-
E?98B64A<S CB>4;O64RF 8BEF4FBKAB 6OEB>GR ;A4K<@BEFP 84AAB7B H4>FBD4 A4 D9;G?PF4FO 
89SF9?PABEF< C9D9D454FO64RM<I BD74A<;4J<=  B7<?96E>B= B5?4EF< 3 >BQHH<J<9AF >BDD9-
?SJ<< 3 0,362.  

�A4?<; CB;6B?S9F E89?4FP 6O6B8, KFB DOAB> FDG84 6 84AAB= EH9D9 89SF9?PABEF< S6?S9FES 
@BABCEBA<K9E><@, A4A<@4F9?< <@9RF ;A4K<F9?PAGR 6B;@B:ABEFP 6?<SFP A4 GDB69AP ;4D4-
5BFAB= C?4FO 6 E<?G 6OEB>B= E97@9AF4J<< DOA>4 FDG84 < E?B:ABEF< <;@9A9A<S CDBH9EE<<. 
% GK9FB@ 6B;D4EF4 (5B?PL4S K4EFP D45BF4RM<I A4 D45BK<I 8B?:ABEFSI BFABE<FES > ED98A9@G 
< EF4DL9@G 6B;D4EFG 3 40 < 5B?99 ?9F) <@ E?B:AB A4=F< AB6B9 @9EFB D45BFO, FD95G9FES 6D9@S 
A4 C9D9CB87BFB6>G < BE6B9A<9 AB6B= CDBH9EE<<. �4> E?98EF6<9, A9E@BFDS A4 FB, KFB ;4D45BF-
A4S C?4F4 A4 C9D9D454FO64RM<I CD98CD<SF<SI �#� A<:9 ED98A9= ;4DC?4FO CB D97<BAG  
(75395 %), F9>GK9EFP >48DB6 A<;>4S 3 >BQHH<J<9AF CBEFBSAEF64 >48DB6 3 0,830,95. 

% GK9FB@ QF<I B5EFBSF9?PEF6 GD46A9A<9 >BDD9?SJ<< CB 5?B>G «�48DO» CBEFDB<FP H4>F<-
K9E>< A96B;@B:AB, F4> >4> A< B8<A <; D4EE@BFD9AAOI H4>FBDB6 A9 B>4;4?ES ;A4K<F9?PAO@, 
B>4;O64RM<@ A9CBED98EF69AAB9 6?<SA<9 A4 D9AF459?PABEFP CDB84:.  
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� D9;G?PF4F9 CD<@9A9A<S CBL47B6B= D97D9EE<< CB?GK9A A4<5B?99 ;A4K<@O= CB>4;4F9?P 3 
CDBH9EE<BA4?PAB9 B5GK9A<9: 

 

' = 0,05 + 0,55 I6,                                                                                       (6) 

 

789 I6 3 G89?PAO= 69E D45BFA<>B6, CDBL98L<I CB6OL9A<9 >64?<H<>4J<<. 
&4><@ B5D4;B@, A4 C9D9D454FO64RM<9 CD98CD<SF<S �#� D4ECDBEFD4AS9FES B5M4S F9A89A-

J<S, I4D4>F9DA4S 8?S EB6D9@9AAB7B DOA>4 FDG84 6 GE?B6<SI J<HDB6<;4J<< < 46FB@4F<;4J<<: 
<A69EF<J<< 6 >48DO, CB6OL9A<9 GDB6AS >B@C9F9AJ<= D45BFA<>B6 S6?S9FES >?RK96O@ H4>FB-
DB6 DBEF4 QHH9>F<6ABEF< CDB<;6B8EF64. �B?S D45BFA<>B6, CDBL98L<I CB6OL9A<9 >64?<H<-
>4J<< 6 D4;AO9 7B8O CB D4EE@4FD<649@O@ CD98CD<SF<S@, >B?95?9FES ;4 D4EE@4FD<649@O= 
C9D<B8 BF 8,2 8B 9,35 %, FB 9EFP CBKF< CB?B6<A4 D45BFA<>B6 ;4 CBE?98A<9 5 ?9F CDBL?B CB-
6OL9A<9 >64?<H<>4J<< < CB6OE<?< E6B9 CDBH9EE<BA4?PAB9 @4EF9DEF6B, GDB69AP >B@C9F9A-
J<<. 
$4EK9F >BDD9?SJ<< @9:8G CB>4;4F9?S@< 7DGCCO «#DB<;6B8EF6B», BFD4:4RM<@< GDB69AP 

EB7?4EB64AABEF< <AF9D9EB6 CB8D4;89?9A<=, J9IB6, E?G:5 < 8DG7<I EG5N9>FB6 6AGFD< CD98-
CD<SF<S < BJ9A>B= QHH9>F<6ABEF< 89SF9?PABEF< C9D9D454FO64RM<I BD74A<;4J<= �#� (D9A-
F459?PABEF< CDB84:) CB;6B?<? GEF4AB6<FP 8BEF4FBKAB EGM9EF69AAB9 ;A4K9A<9 3 0,398, F4> 
>4> EB7?4EB64AABEFP <AF9D9EB6 CB;6B?S9F K9F>B BD74A<;B64FP CDBJ9EE CDB<;6B8EF64, B59EC9-
K<FP QHH9>F<6AO9 CDS@O9 < B5D4FAO9 6;4<@BE6S;< @9:8G E?G:54@< < CB8D4;89?9A<S@<.  
*9?9EBB5D4;AB BF@9F<FP, KFB CB 6E9@ CB>4;4F9?S@ 84AAB= 7DGCCO I4D4>F9D9A 5B?PLB= 

8<4C4;BA ;A4K9A<=, KFB E>4;O649FES A4 ED98A9@ ;A4K9A<< CB 6O5BD>9: D4;AO9 B5N9@O <A69-
EF<J<BAAOI D4EIB8B6 G D4;AOI BD74A<;4J<= < 6 D4;AO9 7B8O CD<6B8SF > ;A4K<F9?PAO@ >B?9-
54A<S@ CB F4>B@G CB>4;4F9?R, >4> 8B?S @B89DA<;<DB64AAB7B CDB<;6B8EF64. !4CD<@9D, G 
"�" « B7<?96E>4S H45D<>4 @BDB:9AB7B» 84AAO= CB>4;4F9?P EBEF46<? 6 2019 7. 3 2,82 %, 4 6 
2020 7. 3 19,08 %, G "�" «�B5DG=E><= >B@5<A4F I?95BCDB8G>FB6» 3 1,76 % 6 2016 7. <  
20,09 % 6 2018 < 2019 77. %?98G9F BF@9F<FP < A9D46AB@9DABEFP <ECB?P;B64A<S CDB<;6B8EF-
69AAOI @BMABEF9=, >BFBD4S ;A4K<F9?PAB >B?95?9FES CB 7B84@ 6 BD74A<;4J<SI: "�" «�B5-
DG=E><= >B@5<A4F I?95BCDB8G>FB6» 3 0,6530,88, "�" «�B5DG=E><= @SEB>B@5<A4F» 3  
0,7630,88, "�" «�?<@B6<KE><= >B@5<A4F I?95BCDB8G>FB6» 3 0,5330,89 < F.8. �4AAO9 >B?9-
54A<S B>4;O64RF 6?<SA<9 A4 F4><9 CB>4;4F9?<, >4> HBA8BBF84K4 < HBA8BD9AF459?PABEFP. 
�?S BJ9A>< QHH9>F<6ABEF< EF9C9A< EB7?4EB64AABEF< <AF9D9EB6 6 EH9D9 CDB<;6B8EF64 5O-

?< 6O5D4AO CB>4;4F9?<: 8B?S @B89DA<;<DB64AAB7B B5BDG8B64A<S, >BQHH<J<9AF <ECB?P;B64-
A<S CDB<;6B8EF69AAOI @BMABEF9=, QA9D7BQHH9>F<6ABEFP, HBA8BBF84K4 < HBA8BD9AF459?P-
ABEFP. �EE?98B64A<9 CB>4;4?B, KFB 6E9 6O5D4AAO9 CB>4;4F9?< A9;A4K<@O, FB 9EFP A9 A45?R-
849FES EGM9EF69AAB7B 6?<SA<S A4 D9AF459?PABEFP CDB84:.  
�@9EF9 E F9@ A45?R849FES 8BEF4FBKAB F9EA4S ;46<E<@BEFP @9:8G B5N9@4@< CDB<;6B8EF64, 

GDB6A9@ CDB<;6B8<F9?PABEF< FDG84, ;4D45BFAB= C?4FB= D45BFA<>B6, F.9. CD98?B:9AAO9 CB>4-
;4F9?< BFD4:4RF GDB69AP EB7?4EB64AABEF< <AF9D9EB6 D45BFA<>B6 CD98CD<SF<S < CD98CD<-
SF<S >4> IB;S=EF6GRM97B EG5N9>F4. 
(<A4AEB6O9 D9;G?PF4FO 6 A4<5B?PL9= EF9C9A< BFD4:4RF GDB69AP EB7?4EB64AABEF< 6AGF-

D9AA<I, 6A9LA<I Q>BAB@<K9E><I <AF9D9EB6 < I4D4>F9D<;GRF 89SF9?PABEFP BD74A<;4J<< 6 J9-
?B@. �BQHH<J<9AF >BDD9?SJ<<, BFD4:4RM<= QHH9>F<6ABEFP CDB<;6B8EF64 BF EF9C9A< EB7?4-
EB64AABEF< Q>BAB@<K9E><I <AF9D9EB6 K9D9; H<A4AEB6O9 CB>4;4F9?<, EBEF46?S9F 0,523. -FB 
CB;6B?S9F E89?4FP 6O6B8, KFB H<A4AEB6O9 CB>4;4F9?< 6 A4<5B?PL9= EF9C9A< CB8IB8SF 8?S 
BJ9A>< EF9C9A< EB7?4EB64AABEF< Q>BAB@<K9E><I <AF9D9EB6 D45BFA<>B6, @9A98:9DB6 < EB5EF-
69AA<>B6 CD98CD<SF<S, 6AGFD9AA<I < 6A9LA<I <AF9D9EB6. 
#D<@9A9A<9 D97D9EE<BAAB7B 4A4?<;4 CB;6B?<?B 6OS6<FP, KFB <; 6E97B 5?B>4 CB>4;4F9?9= 

A4<5B?99 EGM9EF69AAO@< S6?SRFES >BQHH<J<9AF DBEF4 6ODGK>< BF D94?<;4J<< CDB8G>J<<, 
>BQHH<J<9AF F9>GM9= ?<>6<8ABEF< < >BQHH<J<9AF B59EC9K9AABEF< EB5EF69AAO@< B5BDBF-
AO@< ED98EF64@<.  



->BAB@<G5E><5 < EBF<4?PAB 7G@4A<F4DAO5 A4G><

 

 

% GK9FB@ QFB7B GD46A9A<9 D97D9EE<< CD<@9F 6<8 
 

' = 3 0,045 + 0,674I7 3 0,389I8 + 0,272I9,                                                         (7) 

 

789 I7 3 >BQHH<J<9AF DBEF4 6ODGK>< BF D94?<;4J<< CDB8G>J<<; 
  I8 3 >BQHH<J<9AF F9>GM9= ?<>6<8ABEF<; 
  I93 >BQHH<J<9AF B59EC9K9AABEF< EB5EF69AAO@< B5BDBFAO@< ED98EF64@<. 
%?98B64F9?PAB, @B:AB E89?4FP 6O6B8, KFB K9@ 6OL9 GDB69AP EB7?4EB64AABEF< 6AGFD9AA<I 

Q>BAB@<K9E><I <AF9D9EB6 CD98CD<SF<S < EB7?4EB64AABEFP <AF9D9EB6 C9D9D454FO64RM<I BD-
74A<;4J<= E <AF9D9E4@< CBEF46M<>B6 < CBFD95<F9?9=, F9@ 6OL9 F9@CO DBEF4 6ODGK>< BF 
D94?<;4J<< CDB8G>J<<, KFB BFD4:49F DBEF QHH9>F<6ABEF< CDB<;6B8EF64. 
$4EE@4FD<64S C9D9D454FO64RM<9 BD74A<;4J<< �#�  B7<?96E>B= B5?4EF<, @B:AB E89?4FP 

6O6B8, KFB 6 "�" «�45GL><A4 >DOA>4», "�" « B7<?96E><= @SEB>B@5<A4F» < "�" « B7<-
?96E>4S H45D<>4 @BDB:9AB7B» >BQHH<J<9AF EB7?4EB64A<S <AF9D9EB6 6OL9 0,61, KFB E6<89-
F9?PEF6G9F B 6OEB>B= EF9C9A< EB7?4EB64AABEF< Q>BAB@<K9E><I <AF9D9EB6 >4> 6AGFD9AA<I, 
F4> < 6A9LA<I. 
� "�" «�B5DG=E><= >B@5<A4F I?95BCDB8G>FB6», "�" «�B5DG=E><= @SEB>B@5<A4F», 

"�" «�?<@B6<KE><= >B@5<A4F I?95BCDB8G>FB6» < "�" «��� «�B@BK4=» >BQHH<J<9AF 
6OL9 0,31, KFB E6<89F9?PEF6G9F B 8BEF4FBKAB= EF9C9A< EB7?4EB64AABEF< <AF9D9EB6 (F45?. 1.) 

 

&45?. 1. �<A4@<>4 EF9C9A< EB7?4EB64AABEF< <AF9D9EB6 A4 C9D9D454FO64RM<I  
CD98CD<SF<SI  B7<?96E>B= B5?4EF< 

Table 1. Dynamics of the degree of consistency of interests at the processing enterprises of Mogilev  

region 

#D98CD<SF<9 2016 7. 2017 7. 2018 7. 2019 7. 2020 7. 
"�" «�45GL><A4 >DOA>4» 0,683 0,709 0,635 0,719 0,692 

"�" « B7<?96E>4S H45D<>4 @BDB:9AB7B» 0,616 0,664 0,670 0,381 0,738 

"�" « B7<?96E><= @SEB>B@5<A4F» 0,693 0,649 0,655 0,616 0,508 

"�" «�B5DG=E><= >B@5<A4F I?95BCDB8G>FB6» 0,409 0,502 0,396 0,473 0,394 

"�" «�B5DG=E><= @SEB>B@5<A4F» 0,548 0,572 0,586 0,560 0,474 

"�" «��� «�B@BK4=» 0,522 0,526 0,481 0,494 0,488 

"�" «�?<@B6<KE><= >B@5<A4F I?95BCDB8G>FB6» 0,427 0,405 0,427 0,445 0,486 

 

 

����2+�!��  
#B D9;G?PF4F4@ CDB6989AAOI <EE?98B64A<= E?98G9F BF@9F<FP, KFB CD98?4749@4S @9FB8<>4 

>B@C?9>EAB= BJ9A>< 6?<SA<S EB7?4EB64AABEF< Q>BAB@<K9E><I <AF9D9EB6 C9D9D454FO64RM<I 
BD74A<;4J<= �#� CB;6B?S9F: 
3 6OS6?SFP GDB69AP EB7?4EB64AABEF< <AF9D9EB6 CB D4;AO@ 5?B>4@: H<A4AEO, 5<;A9E-

CDBJ9EEO, >48DO < B5GK9A<9, «<A69EF<J<</<AAB64J<<», «>?<9AFO (CBFD95<F9?<)» < «>?<9AFO 
(CBEF46M<><)»; 
3 6OS6?SFP GDB69AP EB7?4EB64AABEF< Q>BAB@<K9E><I <AF9D9EB6 6AGFD< C9D9D454FO64RM<I 

BD74A<;4J<= �#� @9:8G 97B ;69APS@<, CB8D4;89?9A<S@<, D45BFA<>4@< < @9A98:9D4@< < 
GDB69AP EB7?4EB64AABEF< <I Q>BAB@<K9E><I <AF9D9EB6 E 6A9LA<@< >?<9AF4@< (CBEF46M<>4-
@< < CBFD95<F9?S@<);  

3 D4A:<DB64FP CD98CD<SF<S CB GDB6AR EB7?4EB64AABEF< Q>BAB@<K9E><I <AF9D9EB6; 
3 BCD989?<FP 6?<SA<9 GDB6AS EB7?4EB64AABEF< A4 >BA9KAO9 D9;G?PF4FO 89SF9?PABEF< C9-

D9D454FO64RM<I BD74A<;4J<= �#�, 6OS6?SFP D9;9D6O < D4;D454FO64FP @9DBCD<SF<S CB CB-
6OL9A<R QHH9>F<6ABEF< CDB<;6B8EF64. 
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"� ��&"$�): 
%5D75= !<>B?456<G �A4FR>, >4A8<84F Q>BAB@<K9E><I A4G>, 8BJ9AF, 8BJ9AF >4H98DO Q>BAB@<>< < 
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