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TECHNOLOGICAL ASPECTS OF SOUR CREAM PRODUCTION  

FROM CREAM AND BUTTERMILK MIXTURE 

O. I. Kuptsova, Yu. Yu. Chekanowa 

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

ABSTRACT  
Introduction. The use of buttermilk, a secondary product of cream production, in the composition of sour 
cream will increase its competitiveness. At the same time, the optimal quantitative content of raw materials in 
the composition of the cream-buttermilk mixture is important. The general scientific task is to establish the 
influence of the quantitative ratio of raw materials in the composition of cream-buttermilk mixture on 
organoleptic, physicochemical indicators, structural and mechanical properties and biological value of sour 
cream.  
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Materials and methods. Sour cream with mass fraction of fat 10, 15 and 20 %  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 composition in an amount of from  
10 to 50 %.  
Results.  Dependencies of organoleptic, physical and chemical indices, structural and mechanical properties 
as well as biological value of sour cream on the quantitative ratio of raw materials components in cream-
buttermilk mixture were determined, thus making it possible to substitute completely fat-free milk in cream 
mixture with buttermilk in the amount of up to 40 % and to obtain a product with high quality indices and 
complete amino acids. 
Conclusions.  In the technology of sour cream the use of buttermilk obtained by churning cream is 
recommended in an amount of up to 40 % of the mass of the mixture, the most rational content being as high 
as 20 %. This approach allows us to obtain a product with high digestibility, balanced essential amino acids 
with respect to the FAO/WHO reference protein and absence of limiting protein components, as well as having 
pronounced organoleptic indices, acceptable structural-mechanical and stable physical-chemical properties 
during storage. 

KEY WORDS: sour cream; buttermilk; raw material source; quantitative ratio; cream and buttermilk 
mixtures; nutritional and biological value; organoleptic, physical and chemical parameters; structural and 
mechanical properties. 
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B5<?5@0BC@>9 (4±2) °% 4;O A>7@520=8O A<5B0=K 2 B5G5=85 6312 G. 
#@8 ?@>2545=88 M:A?5@8<5=B0 4;O 2A5E 8AA;54C5<KE >1@07F>2 AK2>@>B:8 >B1>@ ?@>1 8 

?>43>B>2:C 8E : 0=0;87C >ACI5AB2;O;8 ?> �"%& 26809.132014, MDD5:B82=CN 2O7:>ABL 3 A 
?@8<5=5=85< @>B0F8>==>3> 28A:>78<5B@0; 2;03>C45@6820NICN A?>A>1=>ABL 3 <5B>4>< 
F5=B@8DC38@>20=8O; >@30=>;5?B8G5A:85 ?>:070B5;8 3 A5=A>@=K< <5B>4><; B8B@C5<CN :8A;>B=>ABL 
3 ?> �"%& 3624-92; 18>;>38G5A:CN F5==>ABL 3 @0AG5B=K< <5B>4>< ?> :@8B5@8O<, @07@01>B0==K<8 
0:045<8:0<8 !. !. �8?0B>2K< 8 �. �. $>3>2K<, >A=>20==KE =0 @0728B88 ?@8=F8?0  8BG5;;0 3 
�;>:0 [15]. 

 

$��'�0&�&/ � �) "�%'���!�� 

�7<5=5=85 MDD5:B82=>9 2O7:>AB8 =5@07@CH5==KE A3CAB:>2 A<5B0=K A <.4.6. 10, 15 8 20 % 87 
AK@LO @07=>3> :><?>=5=B=>3> A>AB020 A B5<?5@0BC@>9 (4±2) °% 2 ?@>F5AA5 E@0=5=8O 2 B5G5=85  
14-B8 ACB>: ?@8 AB0=40@B=>9 B5<?5@0BC@5 4> 6 °% ?@54AB02;5=> =0 @8A. 1. 
�=0;878@CO ?@54AB02;5==K5 40==K5 =0 @8A. 1, CAB0=>2;5=>, GB> 2A5 8AA;54C5<K5 >1@07FK 

A<5B0=K @07;8G=>9 68@=>AB8, =57028A8<> >B :><?>=5=B=>3> A>AB020, E0@0:B5@87>20;8AL 
C25;8G5=85< ?>:070B5;59 MDD5:B82=>9 2O7:>AB8 2 ?@>F5AA5 E@0=5=8O 2 B5G5=85 14-B8 ACB>: ?@8 
B5<?5@0BC@5 (4±2) °%, GB> A2O70=> A >B25@4520=85< 8 :@8AB0;;870F859 <>;>G=>3> 68@0, 
>1@07>20=85< =>2KE 68@>2KE A:>?;5=89 2 ?@>F5AA5 A>7@520=8O 8 E@0=5=8O ?@>4C:B0, 0 B0:65 A 
15;:0<8, :>B>@K5, 1;03>40@O A2>59 A?>A>1=>AB8 A2O7K20BL 2;03C, B0:65 C;CGH0NB :>=A8AB5=F8N 
A3CAB:>21.  

� 7028A8<>AB8 >B 68@=>AB8 >?KB=KE 8 :>=B@>;L=KE >1@07F>2 A<5B0=K >B<5G5=>, GB> A 
C25;8G5=85< <.4.6. ?@>4C:B0 >B 10 4> 20 % ?>:070B5;8 MDD5:B82=>9 2O7:>AB8 
?@>?>@F8>=0;L=> 2>7@0AB0;8. 
                                                           
1)8<8O 8 D878:0 <>;>:0 8 <>;>G=KE ?@>4C:B>2 / �. �. �>@10B>20, #. �. �C=L:>203 %#1.: ��"$�, 2012. 3 336 A. 
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� 7028A8<>AB8 >B AK@L52>3> A>AB020 A;82>G=KE A<5A59, 2 B>< G8A;5 :>;8G5AB25==>3> 
A>>B=>H5=8O AK@L52KE :><?>=5=B>2 A<5B0=K A <.4.6. 10, 15 8 20 % CAB0=>2;5=>, GB> ?> <5@5 
C25;8G5=8O :>;8G5AB20 ?0EBK-AK@LO !%% 8;8 "�  4> 50 % 2 A>AB025 ?@>4C:B0 =01;N40;>AL 
A=865=85 ?>:070B5;59 MDD5:B82=>9 2O7:>AB8 =5@07@CH5==KE A3CAB:>2. #@8 MB>< 
8A?>;L7>20=85 ?0EBK-AK@LO !%% 2 :>;8G5AB25 4> 40 % >B <0AAK A<5A8 ?>72>;8;> ?>;CG8BL 
?@>4C:B, E0@0:B5@87CNI89AO ?@85<;5<>9 :>=A8AB5=F859 2 ?@>F5AA5 E@0=5=8O 2 B5G5=85  
14-B8 ACB>: ?@8 B5<?5@0BC@5 (4±2) °%, =5 CABC?0NI59 A<5B0=5 =0 >A=>25 =0BC@0;L=KE A;82>: 
8 A<5A8 A;82>: 8 "� . #@8 MB>< =081>;55 ?@81;865==K<8 ?> ?>:070B5;O< MDD5:B82=>9 
2O7:>AB8 A<5B0=5 87 B@048F8>==>3> AK@LO, 0 B0:65 O@:> 2K@065==K<8 2:CA>2K<8 8 
0@><0B8G5A:8<8 E0@0:B5@8AB8:0<8 >1;040;8 >1@07FK A<5B0=K 87 A;82>: 8 ?0EBK-AK@LO !%% 
2 :>;8G5AB25 20 % >B <0AAK A<5A8. !0?@>B82, 8A?>;L7>20=85 ?0EBK 2 :>;8G5AB25 50 % 2 
A>AB025 A<5A8 A?>A>1AB2>20;> D>@<8@>20=8N 684:>9 :>=A8AB5=F88 A3CAB:>2. 
�7<5=5=85 2;03>C45@6820NI59 A?>A>1=>AB8 A<5B0=K A <.4.6. 10, 15 8 20 % 87 AK@LO 

@07=>3> :><?>=5=B=>3> A>AB020 2 ?@>F5AA5 E@0=5=8O 2 B5G5=85 14-B8 ACB>: ?@8 B5<?5@0BC@5 
(4±2) °% ?@54AB02;5=> =0 @8A. 2.  

%>3;0A=> ?@54AB02;5==K< 40==K< =0 @8A. 2, >B<5G5=0 B5=45=F8O C;CGH5=8O 
2;03>C45@6820NI59 A?>A>1=>AB8 2A5E 8AA;54C5<KE >1@07F>2 A<5B0=K @07;8G=>9 68@=>AB8, 
=57028A8<> >B :><?>=5=B=>3> A>AB020, 2 ?@>F5AA5 E@0=5=8O 2 B5G5=85 14-B8 ACB>: ?@8 
B5<?5@0BC@5 (4±2) °%, GB> A2O70=> A 40;L=59H8< >B25@4520=85< <>;>G=>3> 68@0 8 
C?;>B=5=85< AB@C:BC@K ?@>4C:B0.   
� 7028A8<>AB8 >B <0AA>2>9 4>;8 68@0 3>B>2>3> ?@>4C:B0 CAB0=>2;5=>, GB> A C25;8G5=85< 

68@=>AB8 A<5B0=K >B 10 4> 20 % :>;8G5AB2> 2K45;82H59AO AK2>@>B:8 2 8AA;54C5<KE 
>?KB=KE 8 :>=B@>;L=KE >1@07F0E 2 ?@>F5AA5 F5=B@8DC38@>20=8O C25;8G820;>AL. 
� 7028A8<>AB8 >B :><?>=5=B=>3> A>AB020 8 :>;8G5AB25==KE A>>B=>H5=89 AK@L52KE 

:><?>=5=B>2 A;82>G=KE A<5A59 A<5B0=K A <.4.6. 10, 15 8 20 % >?@545;5=>, GB> >?KB=K5 
>1@07FK A<5B0=K 87 A;82>G=>-?0EB>2KE A<5A59, =57028A8<> >B :>;8G5AB25==>3> A>45@60=8O 
?0EBK-AK@LO !%% 2 A>AB025 ?@>4C:B0, E0@0:B5@87>20;0AL ;CGH59 2;03>C45@6820NI59 
A?>A>1=>ABLN ?> A@02=5=8N A :>=B@>;L=K<8 >1@07F0<8 87 =0BC@0;L=KE A;82>: 8 A;82>:, 
=>@<0;87>20==KE "�  A A>>B25BAB2CNI8< A>>B=>H5=85< <>;>G=>3> AK@LO. 
#@8 MB>< >?KB=K5 >1@07FK A<5B0=K 87 A;82>: 8 ?0EBK-AK@LO !%% 2 :>;8G5AB25 4> 40 % >B 

<0AAK A<5A8 E0@0:B5@87>20;8AL 2;03>C45@6820NI59 A?>A>1=>ABLN 2 A@54=5< =0 334 % 2KH5 
?> A@02=5=8N A :>=B@>;L=K<8 >1@07F0<8 ?@>4C:B0 87 B@048F8>==>3> <>;>G=>3> AK@LO, 0 2 
:>;8G5AB25 50 % >B <0AAK A<5A8 3 =0?@>B82, 2 A@54=5< =865 =0 15 %. 
#>;CG5==K5 40==K5 @5>;>38G5A:8E 8 A8=5@5B8G5A:8E A2>9AB2 A<5B0=K A <.4.6.  

10, 15 8 20 % 87 AK@LO @07=>3> :><?>=5=B=>3> A>AB020 <>6=> >1JOA=8BL <5;:>48A?5@A=>ABLN 
68@>2KE H0@8:>2 ?0EBK-AK@LO !%%, GB> >B@065=> =0 @8A. 3. 

%>3;0A=> @57C;LB0B0< <8:@>A:>?8@>20=8O 8AA;54C5<KE >1@07F>2 (@8A. 3), 68@>2K5 
H0@8:8 3><>35=878@>20==KE A;82>G=>-?0EB>2KE A<5A59 <5;:>48A?5@38@>20=K, >A=>2=0O 
<0AA0 :>B>@KE =5 ?@52KH05B @07<5@K 1,0 <:<. #@8 MB>< 2 3><>35=878@>20==>9 A;82>G=>9 
A<5A8 8 A<5A8 87 A;82>:, =>@<0;87>20==KE "� , 480<5B@ 68@>2KE H0@8:>2 2 A@54=5< 
1>;LH5 2 1,532 @070 ?> A@02=5=8N A >1@07F0<8 87 A;82>: 8 ?0EBK-AK@LO !%%. 
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A<5B0=0 A <.4.6. 10 % 

 

 
A<5B0=0 A <.4.6. 15 % 

 
A<5B0=0 A <.4.6. 20 % 

$8A. 1. �028A8<>ABL MDD5:B82=>9 2O7:>AB8 A<5B0=K >B :>;8G5AB25==>3> A>45@60=8O AK@L52KE 
:><?>=5=B>2 2 A>AB025 A;82>G=>9 A<5A8 

Fig. 1. Dependence of the effective viscosity of sour cream on the quantitative content of raw components 

in the composition of cream mixture 
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A<5B0=0 A <.4.6. 10 % 

 
A<5B0=0 A <.4.6. 15 % 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

A<5B0=0 A <.4.6. 20 % 

$8A. 2. �028A8<>ABL 2;03>C45@6820NI59 A?>A>1=>AB8 A<5B0=K >B :>;8G5AB25==>3> 
A>45@60=8O AK@L52KE :><?>=5=B>2 2 A>AB025 A;82>G=>9 A<5A8 

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

in the composition of cream mixture   
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0) A<5AL 87 =0BC@0;L=KE 

A;82>: 
1) A<5AL 87 A;82>:, 
=>@<0;87>20==KE "�  

2) A;82>G=>-?0EB>20O A<5AL  

 

$8A. 3.  8:@>A:>?8G5A:85 :0@B8=K A<5A59 =0 >A=>25 AK@LO @07=>3> :><?>=5=B=>3> A>AB020 

Fig. 3. Microscopic images of mixtures based on raw materials with different component composition 
 

 

�7<5=5=85 B8B@C5<>9 8 0:B82=>9 :8A;>B=>AB8 A<5B0=K A <.4.6. 10, 15 8 20 % 87 AK@LO 
@07=>3> :><?>=5=B=>3> A>AB020 2 ?@>F5AA5 E@0=5=8O 2 B5G5=85 14-B8 ACB>: ?@8 B5<?5@0BC@5 
(4±2) >% ?@54AB02;5=> =0 @8A. 4. 

'AB0=>2;5=> (@8A. 4), GB> 2 B5G5=85 14-B8 ACB>: E@0=5=8O ?@8 B5<?5@0BC@5 (4±2) °% 
?>:070B5;8 B8B@C5<>9 :8A;>B=>AB8 2A5E 8AA;54C5<KE >1@07F>2 A<5B0=K A <.4.6.  
10 ,15 8 20 % 2>7@0AB0;8 8 =5 ?@52KH0;8 =>@<0B82=K5 7=0G5=8O 903100 >& A>3;0A=>  
&!#�.  
� 7028A8<>AB8 >B 68@=>AB8 A<5B0=K 87 AK@LO @07=>3> :><?>=5=B=>3> A>AB020 >B<5G5=>, 

GB> A C25;8G5=85< <.4.6. 8AA;54C5<KE >1@07F>2 >B 10 4> 20 % ?>:070B5;8 B8B@C5<>9 
:8A;>B=>AB8 AB0=>28;8AL =5A:>;L:> =865. 
'AB0=>2;5=>, GB> >?KB=K5 >1@07FK A<5B0=K 87 A;82>: 8 ?0EBK-AK@LO !%%, =57028A8<> >B 

:>;8G5AB25==>3> A>45@60=8O AK@L52KE :><?>=5=B>2 2 A>AB025 A;82>G=>9 A<5A8, =5 8<5;8 
ACI5AB25==KE >B;8G89 2 48=0<8:5 87<5=5=8O B8B@C5<>9 :8A;>B=>AB8 2 ?@>F5AA5 E@0=5=8O ?> 
A@02=5=8N A :>=B@>;L=K<8 >1@07F0<8 87 B@048F8>==>3> <>;>G=>3> AK@LO. 
"4=8< 87 =081>;55 7=0G8<KE ?>:070B5;59, >:07K20NI8E 2;8O=85 =0 ?>B@518B5;LA:85 

E0@0:B5@8AB8:8 A<5B0=K, O2;O5BAO >@30=>;5?B8G5A:0O >F5=:0 2:CA0 8 70?0E0, :>=A8AB5=F88 8 
2=5H=53> 2840 3>B>2>3> ?@>4C:B0.  
'AB0=>2;5=>, GB> C25;8G5=85 :>;8G5AB20 ?0EBK-AK@LO !%% 2 A>AB025 A;82>G=>9 A<5A8 

A?>A>1AB2>20;> CA8;5=8N A;82>G=>3> 8 :8A;><>;>G=>3> 2:CA0 8 0@><0B0, >4=0:> 
:>=A8AB5=F8O ?@>4C:B0 AB0=>28;0AL <5=55 2O7:>9. � A2>N >G5@54L, :>=B@>;L=K5 >1@07FK 
A<5B0=K 87 =0BC@0;L=KE A;82>: 8 A;82>:, =>@<0;87>20==KE "� , ?@58<CI5AB25==> 
E0@0:B5@87>20;8AL :8A;><>;>G=K< 2:CA>< 8 0@><0B><. !081>;55 O@:> 2K@065==K<8 
2:CA>2K<8 8 0@><0B8G5A:8<8 E0@0:B5@8AB8:0<8 >1;040;8 >?KB=K5 >1@07FK A<5B0=K 87 
A;82>G=>-?0EB>2>9 A<5A8 A A>45@60=85< ?0EBK-AK@LO !%% 2 :>;8G5AB25 20 % >B <0AAK A<5A8. 
'25;8G5=85 A>45@60=8O ?0EBK-AK@LO !%% 8;8 "�  :0: 2 >?KB=KE, B0: 8 :>=B@>;L=KE 
>1@07F0E, A>>B25BAB25==>, 4> 50 % >B <0AAK A<5A8 A?>A>1AB2>20;> D>@<8@>20=8N 684:>9 
:>=A8AB5=F88 A3CAB:>2, GB> >B@8F0B5;L=> A:070;>AL =0 ?>B@518B5;LA:8E E0@0:B5@8AB8:0E 
3>B>2>9 ?@>4C:F88 8 ?>4B25@645=> @0=55 ?@54AB02;5==K<8 @57C;LB0B0<8 MDD5:B82=>9 
2O7:>AB8 A<5B0=K. 
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%<5B0=0 A <.4.6. 10 % 

 
%<5B0=0 A <.4.6. 15 % 

 
%<5B0=0 A <.4.6. 20 % 

 

$8A. 4. �028A8<>ABL B8B@C5<>9 :8A;>B=>AB8 A<5B0=K >B :>;8G5AB25==>3> A>45@60=8O 
AK@L52KE :><?>=5=B>2 2 A>AB025 A;82>G=>9 A<5A8 

Fig. 4. Dependence of titrated sour cream on the quantitative content of raw components in the 

composition of the cream mixture 
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% CG5B>< 2KH5?@54AB02;5==KE 8AA;54>20=89 AB@C:BC@=>-<5E0=8G5A:8E, >@30=>;5?B8G5A:8E 
8 D878:>-E8<8G5A:8E ?>:070B5;59 @0F8>=0;L=K< O2;O5BAO ?@8<5=5=85 ?0EBK-AK@LO !%% 2 
A>AB025 A;82>G=>9 A<5A8 ?@8 ?@>872>4AB25 A<5B0=K 2 :>;8G5AB25 4> 40 % >B <0AAK A<5A8. 
"A>1>5 7=0G5=85 2 >1;0AB8 74>@>2>3> ?8B0=8O 83@05B 18>;>38G5A:0O F5==>ABL ?@>4C:B>2, 0 

8<5==> =0;8G85 =570<5=8<KE 0<8=>:8A;>B. %10;0=A8@>20==0O 8 ?>;=>F5==0O ?> 
0<8=>:8A;>B=><C A>AB02C <>;>G=0O ?@>4C:F8O 1C45B >:07K20BL ?>;>68B5;L=>5 2>7459AB285 
=0 DC=:F8>=8@>20=85 >@30=87<0 G5;>25:0. #@8 MB>< 8A:;NG5=85 87 @0F8>=0 E>BO 1K >4=>9 
0<8=>:8A;>BK ?>2;5G5B 70 A>1>9 =0@CH5=85 ?@>F5AA>2 <5B01>;87<0 [16]. 
�AA;54>20=8O 18>;>38G5A:>9 F5==>AB8 A<5B0=K 87 A;82>G=>-?0EB>2KE A<5A59 

?@54AB02;5=K =0 ?@8<5@5 =87:>68@=KE 284>2 ?@>4C:B0 A <.4.6. 15 %, ?>A:>;L:C >=0 O2;O5BAO 
1>;55 485B8G5A:>9 8 ?@54?>GB8B5;L=0 4;O ;N459 ?>68;>3> 2>7@0AB0. 
%>45@60=85 =570<5=8<KE 0<8=>:8A;>B 2 A<5B0=5 =0 >A=>25 AK@LO @07=>3> :><?>=5=B=>3> 

A>AB020 8 >B=>H5=85 : 15;:>2><C MB0=>;C ?@54AB02;5=> 2 B01;. 1. 

 

&01;. 1. �<8=>:8A;>B=K9 A>AB02 A<5B0=K =0 >A=>25 A;82>G=>-?0EB>2KE A<5A59 

Table 1. Amino acid composition of sour cream based on cream-buttermilk mixtures 

!08<5=>20=85 
0<8=>:8A;>BK (��) 
 

-B0;>==K9 
15;>: 

(�"/�"�, 
3/1003 
15;:0 

%<5B0=0 87 
A;82>: 8 
"�  

(2 ?>B>:5) 

%<5B0=0 =0 >A=>25 A;82>: 8 ?0EBK 2 
A>>B=>H5=88 (%), A>>B25BAB25==>: 

90:10 80:20 70:30 60:40 

��, 3/1003 
15;:0 

��, 
3/1003 
15;:0 

��, 
3/1003 
15;:0 

��, 
3/1003 
15;:0 

��, 
3/1003 
15;:0 

�0;8= 4 7,07 7,03 6,65 6,26 5,87 

�7>;59F8= 3 6,36 5,95 5,62 5,30 4,98 

�59F8= 6,1 9,75 9,43 9,10 8,77 8,43 

�878= 4,8 6,64 7,50 7,28 7,05 6,82 

 5B8>=8=+F8AB58= 2,3 2,43 2,67 2,58 2,48 2,38 

&@5>=8= 2,5 4,54 4,73 4,58 4,42 4,27 

&@8?B>D0= 0,66 1,43 2,00 2,45 2,91 3,37 

(5=8;0;0=8=+B8@>78= 4,1 4,82 5,30 5,41 5,52 5,62 

�B>3>: 27,46 43,04 44,62 43,66 42,70 41,75 

 

%>3;0A=> @57C;LB0B0<, ?@54AB02;5==K< 2 B01;. 1, A C25;8G5=85< :>;8G5AB20 ?0EBK 2 
A>AB025 A;82>G=KE A<5A59 ?@8 ?@>872>4AB25 A<5B0=K =01;N405BAO A=865=85 A>45@60=8O 
=570<5=8<KE �� 2 ?@>4C:B5. #@8 MB>< AC<<0@=K9 C45;L=K9 25A =570<5=8<KE �� 2 A<5B0=5 
87 A;82>G=>-?0EB>2KE A<5A59 A A>45@60=85< ?0EBK-AK@LO !%% 10 % >B <0AAK A<5A8 A>AB028; 
44,62 3/100 3 15;:0, 20 % >B <0AAK A<5A8 3 43,66 3/100 3 15;:0, GB> =5A:>;L:> 2KH5 ?> 
A@02=5=8N A B@048F8>==>9 A<5B0=>9 87 A;82>:, =>@<0;87>20==KE "� , A>45@60=85 
15;:>2KE A>AB02;ONI8E 2 :>B>@>9 =0E>48BAO 2 :>;8G5AB25 43,04 3/100 3 15;:0. � >1@07F0E 
A<5B0=K A 8A?>;L7>20=85< ?0EBK-AK@LO !%% 2 :>;8G5AB25 30 8 40 % >B <0AAK A<5A8 
A>45@60=85 =570<5=8<KE 0<8=>:8A;>B =5A:>;L:> =865 ?> A@02=5=8N A> A<5B0=>9 87 
B@048F8>==>3> AK@LO 8 A>AB02;O5B 42,70 8 41,75 3/100 3 15;:0 A>>B25BAB25==>. #@8G5< 2A5 
8AA;54C5<K5 >1@07FK ?> =0;8G8N 15;:>2KE A>AB02;ONI8E ?@52KA8;8 8E :>;8G5AB2> 2 
MB0;>==>< 15;:5 (�"/�"�, GB> <>65B A2845B5;LAB2>20BL > 18>;>38G5A:>9 ?>;=>F5==>AB8 
15;:>2 A<5B0=K 87 A;82>G=>-?0EB>2KE A<5A59. 

'A2>5=85 >@30=87<>< G5;>25:0 =570<5=8<KE �� =0?@O<CN 7028A8B >B ?>:070B5;O 
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$8A. 5. #>:070B5;8 CB8;8B0@=>AB8 =570<5=8<KE �� A<5B0=K 15 %  

87 A;82>G=>-?0EB>2KE A<5A59 

Fig. 5. Utility indicators of essential amino acids of sour cream 15 %  

from creamy buttermilk mixtures 
 

�0: A2845B5;LAB2CNB 40==K5, ?@54AB02;5==K5 =0 @8A. 5, =08<5=LH8< ?>:070B5;5< 
CB8;8B0@=>AB8 =570<5=8<KE �� 2 15;:5 8AA;54C5<KE >1@07F>2 A<5B0=K 15 % 87 A;82>G=>-
?0EB>2KE A<5A59 >1;0405B B@8?B>D0=. -B> A2845B5;LAB2C5B > B><, GB> 8<5==> MB0 =570<5=8<0O 
�� 1C45B 8A?>;L7>20BLAO >@30=87<>< G5;>25:0 =08<5=55 @0F8>=0;L=>, GB>, 2 A2>N >G5@54L, 
O2;O5BAO =5A><=5==K< ?;NA><, ?>A:>;L:C «?@8 55 871KB>G=>< A>45@60=88 2 ?8I5 ?>4 
2;8O=85< <8:@>1=KE D5@<5=B>2 2 :8H5G=8:5 >1@07CNBAO O4>28BK5 25I5AB20, 8<5NI85 2 
A2>5< AB@>5=88 0@><0B8G5A:>5 :>;LF>: D5=>;, A:0B>;, 8=4>;» [16]. $57C;LB0BK @0AG5B>2 
0=0;8B8G5A:8E :>MDD8F85=B>2, E0@0:B5@87CNI8E CA2>O5<>ABL 15;:>2 A<5B0=K A <.4.6. 15 % 
87 A;82>G=>-?0EB>2KE A<5A59, ?@54AB02;5=K 2 B01;. 2. 

!0 >A=>20=88 ?>;CG5==KE @57C;LB0B>2 A10;0=A8@>20==>AB8 8 @0710;0=A8@>20==>AB8 
0<8=>:8A;>B=>3> A>AB020, :>B>@K5 ?> >B=>H5=8N : D878>;>38G5A:8 =5>1E>48<>9 =>@<5 8 
4;O MB0;>==>3> 15;:0 (�"/�"� 4>;6=K A>AB02;OBL 1 8 0 54., <>6=> 70:;NG8BL, GB> 1>;55 
@0F8>=0;L=K< 8A?>;L7>20=85< 15;:>2KE A>AB02;ONI8E 1C45B >1;040BL A<5B0=0 87 A;82>: 8 
?0EBK-AK@LO !%% ?> A@02=5=8N A> A<5B0=>9 87 B@048F8>==>3> <>;>G=>3> AK@LO.  
#> 7=0G5=8N A>?>AB028<>9 871KB>G=>AB8, :>B>@0O O2;O5BAO 8=D>@<0B82=K< ?>:070B5;5< 

A10;0=A8@>20==>AB8 A>AB020 =570<5=8<KE �� 2 15;:5 8 4;O «8450;L=>3>» 15;:0 (�"/�"� 
A>AB02;O5B 0, 2A5 8AA;54C5<K5 >1@07FK A<5B0=K 87 A;82>G=>-?0EB>2KE A<5A59 =0E>4OBAO =0 
>48=0:>2>< C@>2=5 2 480?07>=5 0,1130,13 %. 

#> ?>:070B5;N CA2>O5<>AB8 2A5 8AA;54C5<K5 >1@07FK A<5B0=K 87 A;82>G=>-?0EB>2KE 
A<5A59 <0:A8<0;L=> ?@81;865=K : «8450;L=><C» 15;:C (�"/�"�, GB> <>65B 
A2845B5;LAB2>20BL > ?>;=>9 <5@5 C4>2;5B2>@5=8O ?>B@51=>AB8 >@30=87<0 G5;>25:0 2 
=570<5=8<KE ��. 'AB0=>2;5=>, GB> 2A5 8AA;54C5<K5 >1@07FK A<5B0=K 87 A;82>G=>-?0EB>2KE 
A<5A59 E0@0:B5@87CNBAO 2KA>:>9 18>;>38G5A:>9 F5==>ABLN, > G5< A2845B5;LAB2CNB 
?@81;865==K5 : MB0;>=C 7=0G5=8O 8=45:A0 =570<5=8<KE �� (�!��), :>B>@K5 =0E>4OBAO 
?@81;878B5;L=> =0 >48=0:>2>< C@>2=5. 
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&01;. 2. �<8=>:8A;>B=0O A10;0=A8@>20==>ABL 15;:>2 A<5B0=K 87 A;82>G=>-?0EB>2KE A<5A59  

Table 2. Amino acid balance of sour cream proteins from cream-buttermilk mixtures 

!08<5=>20=85 ?>:070B5;O -B0;>==K9 
15;>: 

(�"/�"� 

%<5B0=0 87 
A;82>: 8 
"�  

(2 ?>B>:5) 

%<5B0=0 =0 >A=>25 A;82>: 8 ?0EBK 
!%% 2 A>>B=>H5=88 (%), 

A>>B25BAB25==>: 
10 20 30 40 

�>MDD8F85=B 
A10;0=A8@>20==>AB8 
0<8=>:8A;>B=>3> A>AB020 
�%�% (u), 54. 

1 0,67 0,72 0,70 0,69 0,68 

�>MDD8F85=B 
@0710;0=A8@>20==>AB8 
0<8=>:8A;>B=>3> A>AB020 
�$�% (R), 54.  

0 0,33 0,28 0,30 0,31 0,32 

#>:070B5;L A>?>AB028<>9 
871KB>G=>AB8 ÃA, % 

0 0,13 0,11 0,12 0,12 0,13 

'A2>O5<>ABL (U), % 100 99,87 99,89 99,88 99,88 99,87 

�=45:A =570<5=8<KE 
0<8=>:8A;>B �!�� 

1 1,38 1,39 1,40 1,40 1,40 

 

#@82545==K5 8AA;54>20=8O A2845B5;LAB2CNB > 2KA>:>9 18>;>38G5A:>9 F5==>AB8 A<5B0=K 
87 A;82>G=>-?0EB>2KE A<5A59, ?>A:>;L:C ?@>4C:B E0@0:B5@87CNBAO 2KA>:>9 CA2>O5<>ABLN, 
A10;0=A8@>20==>ABLN =570<5=8<KE 0<8=>:8A;>B ?> >B=>H5=8N : MB0;>==><C 15;:C 
(�"/�"� 8 >BACBAB285< ;8<8B8@CNI8E 15;:>2KE A>AB02;ONI8E. #@8 MB>< ?@8<5=5=85 
?0EBK-AK@LO !%% 2 A>AB025 A;82>G=>9 A<5A8 4> 20 % ?> A>45@60=8N =570<5=8<KE �� 
=5A:>;L:> ?@52KH05B 8E :>;8G5AB2> 2 >1@07F5 87 A;82>:, =>@<0;87>20==KE "� , 0 2 
:>;8G5AB25 30 8 40 % 3 =0E>4OBAO ?@0:B8G5A:8 =0 >48=0:>2>< C@>2=5. 
&0:8< >1@07><, @5:><5=4>20=> ?@8 ?@>872>4AB25 A<5B0=K @07;8G=>9 68@=>AB8 

8A?>;L7>20BL ?0EBC-AK@L5 !%% 2 :>;8G5AB25 4> 40 % >B <0AAK A<5A8, 0 =081>;55 
@0F8>=0;L=K< O28;>AL A>45@60=85 20 % 2 A>AB025 ?@>4C:B0, GB> >1>A=>20=> 2:CA>2K<8 8 
0@><0B8G5A:8<8 ?>:070B5;O<8, :>=A8AB5=F859 8 0<8=>:8A;>B=K< A>AB02>< ?@>4C:B0. 
 

����.+�!�� 
�KO2;5=K 7028A8<>AB8, E0@0:B5@87CNI85 2;8O=85 :>;8G5AB25==>3> A>>B=>H5=8O 

AK@L52KE :><?>=5=B>2 2 A>AB025 A;82>G=>-?0EB>2>9 A<5A8 =0 >@30=>;5?B8G5A:85, D878:>-
E8<8G5A:85 ?>:070B5;8, AB@C:BC@=>-<5E0=8G5A:85 A2>9AB20 8 18>;>38G5A:CN F5==>ABL 
A<5B0=K. 
"?@545;5=K >?B8<0;L=K5 :>;8G5AB25==K5 A>>B=>H5=8O AK@L52KE :><?>=5=B>2 A;82>: 8 

?0EBK, ?>;CG5==>9 A?>A>1>< A1820=8O >B A;04:>A;82>G=>3> <0A;0, ?@8 ?@>872>4AB25 A<5B0=K 
87 A;82>G=>-?0EB>2KE A<5A59.  
#>:070=>, GB> ?@8<5=5=85 ?0EBK 2 :>;8G5AB25 4> 40 % 2 A>AB025 A;82>G=>9 A<5A8 ?>72>;O5B 

?>;CG8BL ?@>4C:B, E0@0:B5@87CNI89AO 2K@065==K<8 2:CA>2K<8 8 0@><0B8G5A:8<8 
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2KA>:>9 2;03>C45@6820NI59 A?>A>1=>ABLN, 0 B0:65 A10;0=A8@>20==>9 ?> 0<8=>:8A;>B=><C 
A>AB02C, A 2KA>:>9 CA2>O5<>ABLN 8 >BACBAB285< ;8<8B8@CNI8E 15;:>2KE A>AB02;ONI8E, GB> 
=5 CABC?05B A<5B0=5 87 B@048F8>==>3> <>;>G=>3> AK@LO. %<5B0=0 87 A;82>: 8 ?0EBK 2 
:>;8G5AB25 4> 20 % ?> A>45@60=8N =570<5=8<KE 0<8=>:8A;>B =5A:>;L:> ?@52KH05B 8E 
:>;8G5AB2> 2 >1@07F5 87 =0BC@0;L=KE A;82>:, 0 ?@8 8A?>;L7>20=88 ?0EBK 2 :>;8G5AB25  
30 8 40 % >B <0AAK A<5A8 =0E>4OBAO ?@0:B8G5A:8 =0 >4=>< C@>2=5. #@8 MB>< =081>;55 
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