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EFFICIENCY OF USING BUTTERMILK FOR THE PRODUCTION OF LOW-LACTOSE 

SOFT CHEESE AND TECHNOLOGICAL PARAMETERS OF ITS MANUFACTURE 

USING THE HEAT-ACID COAGULATION PROCESS OF PROTEINS 

Y. Y. Chekanowa1, Z. V. Vasilenko1, M. A. Glushakov2, A. V. Kobel1 

1Belarusian State University of Food and Chemical Technologies, Republic of Belarus 
2 OOO «Technosolecs-Proect», Republic of Belarus 

ABSTRACT 
Introduction. The expansion of the range of heat-acid types of soft cheese with reduced lactose content is 
currently a relevant issue. The general scientific objective is to substantiate the efficiency of using buttermilk 
for the production of low-lactose soft cheese and the technological parameters of its production using the 
method of heat-acid coagulation of proteins, based on the evaluation of the influence of the raw milk 
resource of buttermilk and the process of lactose hydrolysis in it on the quality indicators of the product. 
Materials and methods. Standard and widely accepted research methods were employed. The control 
samples were soft cheese produced by heat-acid coagulation of proteins from whole milk and buttermilk, not 
subjected to lactose hydrolysis in the raw material. The experimental samples were soft cheese based on 
heat-acid coagulation of buttermilk proteins with reduced milk sugar content. 
Results. The influence of the secondary milk raw material component of buttermilk and lactose hydrolysis in 
it on the quality indicators of soft cheese has been established, which resulted in a product with reduced 
lactose content of up to 1 %, mass fraction of fat in dry matter not exceeding 36 %, and moisture content in 
dry matter not exceeding 71 %. The product had stable physicochemical properties during storage, improved 
organoleptic properties, more creamy taste, and aroma with a sweetish note, which is comparable to existing 
traditional heat-acid cheeses. Technological parameters for the production of soft cheese from buttermilk 
were developed ‒ the duration of raw material hydrolysis should be at least 9 hours at a temperature of   
(4±2) °C, and the temperature modes of heat-acid coagulation should be no lower than 85 °C for 3‒5 
minutes. In combination, these parameters allow for the production of a high-quality product with a milk 
sugar hydrolysis degree of no lower that 80 %. 
Conclusions. The use of buttermilk as a raw material for the production of low-lactose soft cheese ensures 
its high nutritional value. The established technological parameters for cheese production via heat-acid 
protein coagulation are recommended for practical implementation. 

KEY WORDS: soft cheese; buttermilk; raw material resource; healthy eating; lactose; hydrolysis of 
lactose; heat- acid coagulation. 
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8 =0?@02;O;8 =0 4>>E;0645=85 8 E@0=5=85 2 E>;>48;L=CN :0<5@C ?@8 B5<?5@0BC@5 (4±2) °%. 

!0 ?5@2>< MB0?5 @01>BK 87CG5=0 MDD5:B82=>ABL ?@8<5=5=8O ?0EBK ?@8 A>740=88 
=87:>;0:B>7=>3> <O3:>3> AK@0, 873>B>2;5==>3> B5@<>:8A;>B=K< A?>A>1><.  
!0 2B>@>< MB0?5 @01>BK 8AA;54>20= ?@>F5AA 384@>;870 ;0:B>7K ?0EBK 8 CAB0=>2;5=K 53> 

?0@0<5B@K ?@8 ?@>872>4AB25 =87:>;0:B>7=>3> B5@<>:8A;>B=>3> <O3:>3> AK@0.  
#@>F5AA 384@>;870 ;0:B>7K 2 ?0EB5 ?@>2>48;8 2 E;04>AB0B=>9 :0<5@5 ?@8 B5<?5@0BC@5 

(4±2) >% 2 B5G5=85 1; 3; 6; 9 8 12 G 4;O CAB0=>2;5=8O >?B8<0;L=KE B5E=>;>38G5A:8E 
?0@0<5B@>2 @0AI5?;5=8O <>;>G=>3> A0E0@0. 
!0 B@5BL5< MB0?5 @01>BK 8AA;54>20=K >A>15==>AB8 ?@>F5AA>2 B5@<>:8A;>B=>9 

:>03C;OF88 15;:>2 ?0EBK 2 B5E=>;>388 ?@>872>4AB20 <O3:>3> AK@0 A ?>=865==K< 
A>45@60=85< ;0:B>7K. 
"A=>2=>5 >B;8G85 B5@<>:8A;>B=>3> A?>A>10 A25@BK20=8O – 8A?>;L7>20=85 2KA>:8E 

B5<?5@0BC@ ?>@O4:0 80‒95 °%. -B> A?>A>1AB2C5B B><C, GB> A:>@>AB8 2708<>459AB28O 
:><?>=5=B>2 <>;>:0 >G5=L A8;L=> 2>7@0AB0NB, 2 G0AB=>AB8, ?@>8AE>48B A>2<5AB=0O 
:>03C;OF8O :0758=>2 8 AK2>@>B>G=KE 15;:>2. �>7<>6=>, GB> =0 D>=5 45AB@C:BC@870F88 
2>4K ?@8 B5<?5@0BC@0E 2KH5 80 °% «ACE85» :><?>=5=BK <>;>:0 >BB>@30NBAO 8 
3@C??8@CNBAO 2 >B45;L=K5 :>=3;><5@0BK, GB>, 2 A2>N >G5@54L, <>65B >:070BL 2;8O=85 =0 
AB@C:BC@C A3CAB:0 =0 >A=>25 ?0EBK [19].  
&5<?5@0BC@0 O2;O5BAO >4=8< 87 206=59H8E D0:B>@>2 4;O ?@>872>4AB20 <O3:8E 

B5@<>:8A;>B=KE AK@>2, ?>MB><C @0F8>=0;L=K9 ?>41>@ B5<?5@0BC@=KE @568<>2 1C45B 
A?>A>1AB2>20BL ?>2KH5=8N ?>;=>BK >A0645=8O >B45;L=KE 15;:>2KE D@0:F89. �>03C;OF8N 
8AA;54C5<KE >1@07F>2 87 ?0EBK ?@>2>48;8 ?@8 (80±1); (85±1) 8 (90±1) °%. 
#@8 ?@>2545=88 8AA;54>20=89 2 <>;>G=>< AK@L5 >?@545;O;8 B5@<>CAB>9G82>ABL ?>                
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�"%& 25228, B8B@C5<CN :8A;>B=>ABL ?> �"%& 3624, <0AA>2CN 4>;N ;0:B>7K 
9>4><5B@8G5A:8< <5B>4>< 8 AB5?5=L 384@>;870 <>;>G=>3> A0E0@0. 
� A2565?@83>B>2;5==KE >1@07F0E =87:>;0:B>7=>3> <O3:>3> AK@0 :>=B@>;8@>20;8 

>@30=>;5?B8G5A:85 ?>:070B5;8 A5=A>@=K< <5B>4><, 0:B82=CN :8A;>B=>ABL ?> �"%& 3624, 
<0AA>2CN 4>;N 2;038 ?> �"%& 3626, <0AA>2CN 4>;N 68@0 2 ACE>< 25I5AB25 ?> �"%& 5867. 
�AA;54>20=8O >@30=>;5?B8G5A:8E ?>:070B5;59, B8B@C5<>9 8 0:B82=>9 :8A;>B=>AB8 2 
M:A?5@8<5=B0;L=KE >1@07F0E >ACI5AB2;O;8 =0 0; 7; 15-5 ACB:8 E@0=5=8O 2 AB0=40@B=>< 
B5<?5@0BC@=>< @568<5 (4±2) >%.  

 

$��'�0&�&/ � �) "�%'���!�� 

!0 ?5@2>< MB0?5 @01>BK 87CG5=0 MDD5:B82=>ABL ?@8<5=5=8O ?0EBK ?@8 A>740=88 
=87:>;0:B>7=>3> <O3:>3> AK@0, 873>B>2;5==>3> B5@<>:8A;>B=K< A?>A>1><. (5@<5=B0B82=K9 
384@>;87 ;0:B>7K 2 <>;>G=>< AK@L5 >ACI5AB2;O;8 ?@8 B5<?5@0BC@5 (4±2) >% 2 B5G5=85 12 G. 
)@0=8;8 ?@>4C:B ?@8 B5<?5@0BC@5 (4±2) >% 2 B5G5=85 15-B8 ACB>:. 
#5@2>=0G0;L=> >?@545;8;8 D878:>-E8<8G5A:85 8 B5E=>;>38G5A:85 ?>:070B5;8 <>;>G=>3> 

AK@LO, ?@8<5=O5<>3> 4;O ?@>872>4AB20 B5@<>:8A;>B=>3> AK@0 (B01;8F0 1). 

%>3;0A=> B01;8F5 1, 0=0;87 D878:>-E8<8G5A:8E 8 B5E=>;>38G5A:8E ?>:070B5;59 
<>;>G=>3> AK@LO, ?@8<5=O5<>3> 4;O ?@>872>4AB20 B5@<>:8A;>B=>3> AK@0, 2 B>< G8A;5 
384@>;87>20==>9 ?0EBK, ?>:070;, GB> 2A5 >1@07FK E0@0:B5@87>20;8AL ?>:070B5;O<8 
B8B@C5<>9 :8A;>B=>AB8, A>>B25BAB2CNI8<8 7=0G5=8O< A>3;0A=> &!#�, 3@C??>9 
B5@<>CAB>9G82>AB8 =5 =865 ?5@2>9, GB> A2845B5;LAB2C5B > A?>A>1=>AB8 15;:>2KE 
:><?>=5=B>2 2K45@6820BL ?>A;54CNICN 2KA>:>B5<?5@0BC@=CN >1@01>B:C ?@8 
B5@<>:8A;>B=>9 :>03C;OF88. �@><5 B>3>, CAB0=>2;5=>, GB> ?@8<5=5=85 384@>;870 ;0:B>7K 2 
?0EB5 A?>A>1AB2>20;> A=865=8N <>;>G=>3> A0E0@0 2 =59 4> :>;8G5AB20, =5 ?@52KH0NI5< 1 
%, GB> A>>B25BAB2C5B =87:>;0:B>7=>9 3@C??5 ?@>4C:F88. #@8 MB>< AB5?5=L 384@>;870 
<>;>G=>3> A0E0@0 2 ?0EB5 A>AB028;0 4> 90 %, GB>, 2 A2>N >G5@54L, O2;O5BAO >?B8<0;L=K< 
@5H5=85< 2 =5?5@5=>A8<>AB8 8 CA2>O5<>AB8 ;0:B>7K. 

 

&45?. 1. (878:>-E8<8G5A:85 8 B5E=>;>38G5A:85 ?>:070B5;8 <>;>G=>3> AK@LO 

Table 1. Physical, chemical and technological indicators of dairy raw materials 

#>:070B5;8 *5;L=>5 <>;>:> #0EB0 4> 384@>;870 �84@>;87>20==0O 
?0EB0 

&8B@C5<0O :8A;>B=>ABL, >&, (±0,5 %) 17,50 18,00 17,00 

&5@<>CAB>9G82>ABL, 3@C??0, =5 =865 I 

�0:B>70, %, (±0,1 %) 4,70 4,80 0,59 

%B5?5=L 384@>;870 ;0:B>7K, % – – 88,00 

 

$57C;LB0BK >?@545;5=8O <0AA>2>9 4>;8 68@0 2 ACE>< 25I5AB25 <O3:>3> AK@0, <0AA>2>9 
4>;8 2;038 8 >@30=>;5?B8G5A:8E ?>:070B5;59 2 ?@>F5AA5 E@0=5=8O 2 B5G5=85 15-B8 ACB>: ?@8 
B5<?5@0BC@5 (4±2) >% ?@54AB02;5=K 2 B01;8F5 2. 

�=0;878@CO ?>;CG5==K5 @57C;LB0BK, ?@54AB02;5==K5 2 B01;8F5 2, CAB0=>2;5=>, GB> 
?@8<5=5=85 2 :0G5AB25 >A=>2=>3> <>;>G=>3> AK@LO ?0EBK 157 ?@8<5=5=8O 384@>;870 
(:>=B@>;L 2) 8 A D5@<5=B0B82=K< @0AI5?;5=85< <>;>G=>3> A0E0@0 2 =59 (>?KB) 
A?>A>1AB2>20;> ?>;CG5=8N B5@<>:8A;>B=>3> <O3:>3> AK@0 A 1>;55 =87:>9 <0AA>2>9 4>;59 
68@0 2 ACE>< 25I5AB25 ?> A@02=5=8N A :>=B@>;L=K<8 >1@07F0<8 =0 >A=>25 F5;L=>3> <>;>:0 
(:>=B@>;L 1), GB> >1CA;>2;5=> ?>=865==>9 68@=>ABLN ?0EBK, :>B>@0O, 2 A2>N >G5@54L, 
O2;O5BAO 485B8G5A:8< AK@L52K< :><?>=5=B>< 2 B5E=>;>388 ?@>872>4AB20 <>;>G=KE 
?@>4C:B>2. �@><5 B>3>, CAB0=>2;5=>, GB> :>=B@>;L=K5 8 >?KB=K5 >1@07FK <O3:>3> AK@0, 4;O 
?@>872>4AB20 :>B>@KE ?@8<5=O;8 ?0EBC, E0@0:B5@87>20;8AL 1>;55 2KA>:8<8 ?>:070B5;O<8 
<0AA>2>9 4>;8 2;038 ?> A@02=5=8N A :>=B@>;L=K<8 >1@07F0<8 =0 >A=>25 F5;L=>3> <>;>:0, 
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GB> <>6=> >1>A=>20BL E>@>H59 2;03>C45@6820NI59 8 B5@<>?;0AB8D8F8@CNI59 
A?>A>1=>ABLN 2B>@8G=>3> <>;>G=>3> AK@LO [8]. 
�=0;87 >@30=>;5?B8G5A:8E ?>:070B5;59 :0G5AB20 3>B>2KE ?@>4C:B>2 (B01;8F0 2) ?>:070;, 

GB> 2A5 8AA;54C5<K5 >1@07FK <O3:>3> AK@0, =57028A8<> >B AK@L52>3> A>AB020, 
E0@0:B5@87>20;8AL 2KA>:8<8 2:CA>2K<8 8 0@><0B8G5A:8<8 ?>:070B5;O<8, E>@>H59 
:>=A8AB5=F859, 2=5H=8< 284>< 8 F25B><, A>>B25BAB2CNI85 40==>9 284>2>9 3@C??5 
B5@<>:8A;>B=KE AK@>2. �<5AB5 A B5< CAB0=>2;5=>, GB> ?@8<5=5=85 ?0EBK ?@8 ?>;CG5=88 
AK@0 A?>A>1AB2>20;> ?@>O2;5=8N 1>;55 A;82>G=>3> 2:CA0 2 3>B>2>< ?@>4C:B5 >B=>A8B5;L=> 
B5@<>:8A;>B=>3> <O3:>3> AK@0 87 F5;L=>3> <>;>:0, 0 8A?>;L7>20=85 384@>;87>20==>9 ?0EBK 
– =0;8G8N 5I5 8 A;04:>20B>3> 2:CA0 8 0@><0B0, >1CA;>2;5==KE @0AI5?;5=85< <>;>G=>3> 
A0E0@0 =0 3;N:>7C 8 30;0:B>7C, E0@0:B5@87CNI8EAO 1>;55 2KA>:8< 8=45:A>< A;04>AB8 ?> 
A@02=5=8N A ;0:B>7>9.  

 

&45?. 2. (878:>-E8<8G5A:85 8 >@30=>;5?B8G5A:85 ?>:070B5;8 <O3:>3> AK@0  

Table 2. Physicochemical and organoleptic parameters of soft cheese 

#>:070B5;8  �AA;54C5<K5 >1@07FK 

�>=B@>;L 1  
(AK@ =0 >A=>25 
F5;L=>3> <>;>:0) 

�>=B@>;L 2  
(AK@ =0 >A=>25 
?0EBK) 

"?KB 
(AK@ =0 >A=>25 
384@>;87>20==>9 

?0EBK) 
 0AA>20O 4>;O 68@0 2 ACE>< 25I5AB25, 

%, =5 1>;55 56±0,5 35±0,5 35±0,5 

 0AA>20O 4>;O 2;038, %, =5 1>;55 65,3±0,5 71,5±0,5 70,6±0,5 
�:B82=0O :8A;>B=>ABL, 54. @!, =5 1>;55 6,3±0,1 6,24±0,1 6,1±0,1 

�:CA 8 70?0E 

�:CA AK@=K9, 
E0@0:B5@=K9 4;O 
B5@<>:8A;>B=>3> 

AK@0 

�:CA AK@=K9, 
E0@0:B5@=K9 

4;O 
B5@<>:8A;>B=>
3> AK@0, 2 <5@C 
A;82>G=K9 

�:CA AK@=K9, 
E0@0:B5@=K9 4;O 
B5@<>:8A;>B=>3> 
AK@0, 2 <5@C 
A;82>G=K9, 

A;04:>20BK9 2:CA 
8 0@><0B  

�>=A8AB5=F8O 
 O3:0O, 2 <5@C 
?;>B=0O, A;53:0 
:@>H0I0OAO 

 O3:0O, 1>;55 =56=0O, A;53:0 
:@>H0I0OAO 

�=5H=89 284 8 F25B �=5H=89 284 ?@>872>;L=K9, F25B 15;K9, @02=><5@=K9 ?> 
2A59 <0AA5 

 

#@8 MB>< 2 ?@>F5AA5 E@0=5=8O 2 B5G5=85 15-B8 ACB>: ?@8 B5<?5@0BC@5 (4±2) >% 0:B82=0O 
:8A;>B=>ABL 87<5=O;0AL =57=0G8B5;L=>, >@30=>;5?B8G5A:85 ?>:070B5;8 :0G5AB20 
8AA;54C5<KE >?KB=KE 8 :>=B@>;L=KE >1@07F>2 <O3:>3> AK@0 A>>B25BAB2>20;8 
A2565?@83>B>2;5==><C ?@>4C:BC. � A2O78 A G5< =0 ?5@2>< MB0?5 8AA;54>20B5;LA:>9 @01>BK 
=0CG=> >1>A=>20=0 2>7<>6=>ABL ?@8<5=5=8O ?0EBK 2 :0G5AB25 >A=>2=>3> <>;>G=>3> 
:><?>=5=B0 2 B5E=>;>388 ?@>872>4AB20 B5@<>:8A;>B=>3> <O3:>3> AK@0 A ?>=865==K< 
A>45@60=85< <>;>G=>3> A0E0@0. 
!0 2B>@>< MB0?5 @01>BK 8AA;54>20= ?@>F5AA 384@>;870 ;0:B>7K ?0EBK ?@8 B5<?5@0BC@5 

(4±2) >% 2 B5G5=85 >B 1 4> 12 G 8 CAB0=>2;5=K 53> ?0@0<5B@K ?@8 ?@>872>4AB25 
=87:>;0:B>7=>3> B5@<>:8A;>B=>3> <O3:>3> AK@0.  
$57C;LB0BK 8AA;54>20=89 7028A8<>AB8 384@>;870 ;0:B>7K ?0EBK >B ?@>4>;68B5;L=>AB8 

?@>F5AA0 D5@<5=B0B82=>3> @0AI5?;5=8O <>;>G=>3> A0E0@0 2 AK@L5 ?@54AB02;5=K 2 B01;8F5 3. 
'AB0=>2;5=> (B01;8F0 3), GB> A C25;8G5=85< ?@>4>;68B5;L=>AB8 384@>;870 ;0:B>7K 2 

?0EB5 ?@8 B5<?5@0BC@5 (4±2) >% :>;8G5AB2> <>;>G=>3> A0E0@0 2 AK@L5 A=860;>AL. 
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#@>2545=85 ?@>F5AA0 384@>;870 ;0:B>7K 2 ?0EB5 2 B5G5=85 9 8 12 G A?>A>1AB2>20;> 
?>;CG5=8N <O3:>3> AK@0 A A>45@60=85< <>;>G=>3> A0E0@0 2 :>;8G5AB25 (0,9±0,1) 8    
(0,59±0,1) % A>>B25BAB25==>, GB> 2 ?>;=>9 <5@5 1C45B C4>2;5B2>@OBL ?>B@51=>ABO< ;N459, 
AB@040NI8E =5?5@5=>A8<>ABLN ;0:B>7K 2 C?>B@51;5=88 =87:>;0:B>7=KE ?@>4C:B>2. #@8 
MB>< AB5?5=L 384@>;870 ;0:B>7K 2 ?0EB5 A>AB028;0 81 8 88 % A>>B25BAB25==>. %B5?5=L 
384@>;870 ;0:B>7K 2 <>;>G=>< 2B>@8G=>< AK@L5 ?@8 ?@>2545=88 ?@>F5AA0 D5@<5=B0B82=>3> 
384@>;870 <>;>G=>3> A0E0@0 2 ?0EB5 2 B5G5=85 1–6 G =0E>48;0AL 2 480?07>=5 2–56 %.   

 

&45?. 3. �028A8<>ABL 384@>;870 ;0:B>7K ?0EBK >B 53> ?@>4>;68B5;L=>AB8 

Table 3. Dependence of buttermilk lactose hydrolysis on its duration 

#>:070B5;8 

�AA;54C5<K5 >1@07FK ?0EBK 

#@>4>;68B5;L=>ABL 384@>;870 ;0:B>7K 2 ?0EB5, G 
�57 

384@>;870 1 3 6 9 12 

�0:B>70, %, (±0,1 %) 4,8 4,7 4,0 2,1 0,9 0,59 

%B5?5=L 384@>;870 ;0:B>7K, % – 2 17 56 81 88 

 

#@>2545=85 384@>;870 ;0:B>7K 2 <>;>G=>< AK@L5 A>?@>2>6405BAO >1@07>20=85< 3;N:>7K 
8 30;0:B>7K, =0;8G85 :>B>@KE 7=0G8B5;L=> C25;8G8205B A:>@>ABL @50:F88  09O@0 A 
2K45;5=85< <5;0=>848=>2, >1;040NI8E 0=B8>:A840=B=K<8 A2>9AB20<8 8 CA8;820NI8E 
F25B 8 2:CA>2K5 ?>:070B5;8 3>B>2KE ?@>4C:B>2 [17]. �KO2;5=>, GB> ?@>2545=85 ?@>F5AA0 
384@>;870 <>;>G=>3> A0E0@0 2 ?0EB5 2 B5G5=85 1–6 G =5 >:070;> ACI5AB25==>3> 2;8O=8O =0 
87<5=5=85 2:CA>2KE 8 0@><0B8G5A:8E E0@0:B5@8AB8: <O3:>3> AK@0. � A2>N >G5@54L, <O3:89 
AK@, ?@8 ?>;CG5=88 :>B>@>3> <>;>G=>5 AK@L5 ?>425@30;>AL 384@>;87C ;0:B>7K 2 B5G5=85 9 8 
12 G, E0@0:B5@87>20;AO 1>;55 2K@065==K< A;04:>20BK< 2:CA><, :>B>@K9 CA8;820;AO A 
C25;8G5=85< ?@>4>;68B5;L=>AB8 384@>;870 <>;>G=>3> A0E0@0. 
%>3;0A=> @57C;LB0B0<, ?>;CG5==K< 2 E>45 2B>@>3> MB0?0 @01>BK, >?@545;5=>, GB> ?@8 

?@>872>4AB25 <O3:>3> AK@0 87 ?0EBK A=865=85 ;0:B>7K 2 3>B>2>< ?@>4C:B5 4> 1 % 8 =865 
2>7<>6=> 4>AB83=CBL ?CB5< ?@>2545=8O D5@<5=B0B82=>3> 384@>;870 <>;>G=>3> A0E0@0 2 
AK@L5 ?@8 B5<?5@0BC@5 (4±2) >% 2 B5G5=85 =5 <5=55 9 G, ?@8 MB>< AB5?5=L 384@>;870 ;0:B>7K 
1C45B A>AB02;OBL =5 <5=55 80 %. 

!0 B@5BL5< MB0?5 @01>BK 8AA;54>20=K >A>15==>AB8 ?@>F5AA>2 B5@<>:8A;>B=>9 
:>03C;OF88 15;:>2 ?0EBK 2 B5E=>;>388 ?@>872>4AB20 <O3:>3> AK@0 A ?>=865==K< 
A>45@60=85< ;0:B>7K. (5@<5=B0B82=K9 ?@>F5AA @0AI5?;5=8O <>;>G=>3> A0E0@0 2 AK@L5 
>ACI5AB2;O;8 ?@8 B5<?5@0BC@5 (4±2) >% 2 B5G5=85 12 G. )@0=8;8 ?@>4C:B ?@8 B5<?5@0BC@5 
(4±2) >% 2 B5G5=85 15-B8 ACB>:. 
$57C;LB0BK 87CG5=8O D878:>-E8<8G5A:8E ?>:070B5;59 =87:>;0:B>7=>3> <O3:>3> AK@0 2 

7028A8<>AB8 >B B5E=>;>38G5A:8E ?0@0<5B@>2 B5@<>:8A;>B=>9 :>03C;OF88 15;:>2 <>;>G=>3> 
AK@LO 2 ?@>F5AA5 E@0=5=8O ?@54AB02;5=K 2 B01;8F5 4. 

%>3;0A=> 40==K<, ?@54AB02;5==K< 2 B01;8F5 4, 2KO2;5=>, GB>, =57028A8<> >B 
B5<?5@0BC@K B5@<>:8A;>B=>9 :>03C;OF88 15;:>2 <>;>G=>3> AK@LO, 2A5 8AA;54C5<K5 
>1@07FK <O3:>3> AK@0 E0@0:B5@87>20;8AL ?>:070B5;O<8 0:B82=>9 :8A;>B=>AB8, =5 
8<5NI8<8 ACI5AB25==KE >B;8G89. �@><5 B>3>, B8B@C5<0O :8A;>B=>ABL B5@<>:8A;>B=>9 
<>;>G=>9 AK2>@>B:8, ?>;CG5==>9 2 ?@>F5AA5 :>03C;OF88, A>AB02;O;0 =5 1>;55 26 >&. 
'AB0=>2;5=> (B01;8F0 4), GB> A C25;8G5=85< B5<?5@0BC@K B5@<>:8A;>B=>9 :>03C;OF88 

15;:>2KE :><?>=5=B>2 8 ?@8<5=5=85< ?0EBK 2 :0G5AB25 >A=>2=>3> AK@LO (:>=B@>;L 2), 2 B>< 
G8A;5 384@>;87>20==>9 (>?KB), <0AA>20O 4>;O 2;038 2 <O3:>< AK@5 C25;8G820;0AL. -B> 
<>65B A2845B5;LAB2>20BL > B><, GB> A C25;8G5=85< B5<?5@0BC@K :>03C;OF88 1C45B 
?@>8AE>48BL ?>2KH5=85 AB5?5=8 ?5@5E>40 AK2>@>B>G=KE 15;:>2 2 3>B>2K9 ?@>4C:B.   
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&45?. 4. (878:>-E8<8G5A:85 ?>:070B5;8 <O3:>3> AK@0 2 ?@>F5AA5 E@0=5=8O 

Table 4. Physicochemical parameters of soft cheese 

#>:070B5;8 

�AA;54C5<K5 >1@07FK 

�>=B@>;L 1 
(AK@ =0 >A=>25 
F5;L=>3> 
<>;>:0) 

�>=B@>;L 2  
(AK@ =0 >A=>25 
?0EBK) 

"?KB 
(AK@ =0 >A=>25 
384@>;87>20==>9 

?0EBK) 
"9<?9@4BC@4 B9@<>:8A;>B=>9 :>47C;яF88 (80±1) °! 6 B9G9=89 3–5 <8= 

�:B82=0O :8A;>B=>ABL, 54. @!, (±0,05 54. @!) 6,23 6,27 6,14 

 0AA>20O 4>;O 2;038, %, (±0,05 %) 65,30 71,70 70,60 

"9<?9@4BC@4 B9@<>:8A;>B=>9 :>47C;яF88 (85±1) °! 6 B9G9=89 3–5 <8= 

�:B82=0O :8A;>B=>ABL, 54. @!, (±0,05 54. @!) 6,30 6,26 6,16 

 0AA>20O 4>;O 2;038, %, (±0,05 %) 70,20 73,70  72,20 

"9<?9@4BC@4 B9@<>:8A;>B=>9 :>47C;яF88 (90±1) °! 6 B9G9=89 3–5 <8= 

�:B82=0O :8A;>B=>ABL, 54. @!, (±0,05 54. @!) 6,28 6,26 6,16 

 0AA>20O 4>;O 2;038, %, (±0,05 %) 75,60 75,30 74,70 

 

�@><5 B>3>, >?@545;5=>, GB> =081>;LH89 2KE>4 3>B>2>3> ?@>4C:B0 1K; E0@0:B5@5= 4;O 
=87:>;0:B>7=>3> <O3:>3> AK@0, ?@8 ?@>872>4AB25 :>B>@>3> ?@8<5=O;8 B5<?5@0BC@C 
:>03C;OF88 15;:>2 A2KH5 85 >%, 8 A>AB028; 16–18 %. #@8 =03@520=88 =865 85 >% 8;8 2KH5 
90 >% =01;N40;>AL A=865=85 2KE>40 3>B>2>9 ?@>4C:F88 4> 10–12 %. 

�=0;87 >@30=>;5?B8G5A:8E ?>:070B5;59 :0G5AB20 3>B>2KE ?@>4C:B>2 ?>:070;, GB>, 
=57028A8<> >B :><?>=5=B=>3> AK@L52>3> A>AB020 <O3:>3> AK@0 A ?>=865==K< A>45@60=85< 
;0:B>7K, ?@8<5=5=85 B5<?5@0BC@=KE @568<>2 B5@<>:8A;>B=>9 :>03C;OF88 15;:>2 <>;>G=>-

?0EB>2KE A<5A59 (85±1) 8 (90±1) >% 2 B5G5=85 3–5 <8= A?>A>1AB2>20;> ?>;CG5=8N 3>B>2>3> 
?@>4C:B0 A E>@>H8<8 2:CA>2K<8 8 0@><0B8G5A:8<8 E0@0:B5@8AB8:0<8, A;04:>20BK< 2:CA>< 
70 AG5B 384@>;870 <>;>G=>3> A0E0@0 (4;O >?KB=KE >1@07F>2), <O3:>9, 2 <5@C ?;>B=>9, A;53:0 
:@>H0I59AO :>=A8AB5=F859. #@8 MB>< 8A?>;L7>20=85 ?0EBK (:>=B@>;L 2), 2 B>< G8A;5 
384@>;87>20==>9 (>?KB), ?>72>;8;> ?>;CG8BL ?@>4C:B A 1>;55 A;82>G=K< 2:CA>< 8 0@><0B>< 
>B=>A8B5;L=> >1@07F>2 =0 >A=>25 F5;L=>3> <>;>:0 (:>=B@>;L 1), GB> >1CA;>2;5=> 
:><?>=5=B=K< A>AB02>< <>;>G=>3> 68@0 ?0EBK. �<5AB5 A B5< 2KO2;5=>, GB> A C25;8G5=85< 
B5<?5@0BC@K :>03C;OF88 2:CA>2K5 8 0@><0B8G5A:85 ?>:070B5;8 15;:>2KE ?@>4C:B>2 
C;CGH0;8AL 8 =01;N40;>AL CA8;5=85 A;04:>3> 2:CA0. !0?@>B82, 8A?>;L7>20=85 B5<?5@0BC@K 
:>03C;OF88 (80±1) >% A?>A>1AB2>20;> D>@<8@>20=8N =52K@065==KE 2:CA>2KE 8 
0@><0B8G5A:8E ?>:070B5;59 8 7=0G8B5;L=>3> >B45;5=8O AK2>@>B:8 ?@8 E@0=5=88 ?@>4C:B0 2 
C?0:>2:5. 
�AE>4O 87 ?@54AB02;5==KE 8AA;54>20=89, ?>;CG5==KE 2 E>45 B@5BL53> MB0?0, CAB0=>2;5=>, 

GB> =081>;55 >?B8<0;L=K<8 B5E=>;>38G5A:8<8 ?0@0<5B@0<8 ?@>2545=8O ?@>F5AA0 
B5@<>:8A;>B=>9 :>03C;OF88 15;:>2 <>;>G=>3> AK@LO O28;0AL B5<?5@0BC@0 2 480?07>=5      
85–90 °C, GB> A?>A>1AB2C5B ?>;CG5=8N =87:>;0:B>7=>3> <O3:>3> AK@0 A 2KA>:8<8 
>@30=>;5?B8G5A:8<8 E0@0:B5@8AB8:0<8, E>@>H8< 2;03>C45@60=85< 8 AB018;L=K<8 D878:>-

E8<8G5A:8<8 ?>:070B5;O<8 2 ?@>F5AA5 E@0=5=8O. 
 

����2+�!�� 
'AB0=>2;5=0 8 =0CG=> >1>A=>20=0 MDD5:B82=>ABL ?@8<5=5=8O ?0EBK ?@8 873>B>2;5=88 

=87:>;0:B>7=>3> <O3:>3> AK@0 8 B5E=>;>38G5A:85 ?0@0<5B@K 53> ?@>872>4AB20 4;O 
@0AH8@5=8O 0AA>@B8<5=B0 B5@<>:8A;>B=KE 284>2 AK@>2 A ?>=865==K< A>45@60=85< 
;0:B>7K. 
#>;CG5= <O3:89 AK@ A ?>=865==K< A>45@60=85< ;0:B>7K 4> 1 %, <0AA>2>9 4>;59 68@0 2 

ACE>< 25I5AB25 =5 1>;55 36 % 8 2;038 =5 1>;55 71 %, AB018;L=K<8 D878:>-E8<8G5A:8<8 
A2>9AB20<8 2 ?@>F5AA5 E@0=5=8O 8 C;CGH5==K<8 >@30=>;5?B8G5A:8<8 ?>:070B5;O<8, 1>;55 
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A;82>G=K< 2:CA>< 8 0@><0B><, A =0;8G85< A;04:>20B>3> ?@82:CA0, GB> =5 CABC?05B 
ACI5AB2CNI8< B@048F8>==K< B5@<>:8A;>B=K< AK@0< =0 >A=>25 F5;L=>3> <>;>:0 8;8 
?0EBK. 
�AA;54>20= ?@>F5AA 384@>;870 ;0:B>7K ?0EBK 8 CAB0=>2;5=K 53> ?0@0<5B@K ?@8 

?@>872>4AB25 =87:>;0:B>7=>3> <O3:>3> AK@0 =0 >A=>25 B5@<>:8A;>B=>9 :>03C;OF88 
15;:>2KE :><?>=5=B>2. !0CG=> >1>A=>20=0 ?@>4>;68B5;L=>ABL 384@>;870 ;0:B>7K ?0EBK, 
:>B>@0O A>AB028;0 =5 <5=55 9 G ?@8 B5<?5@0BC@5 (4±2) >%, ?@8 MB>< =081>;55 MDD5:B82=K< 
O28;>AL ?@>2545=85 ?@>F5AA0 D5@<5=B0B82=>3> @0AI5?;5=8O <>;>G=>3> A0E0@0 2 AK@L5 2 
B5G5=85 12 G ?@8 B5<?5@0BC@5 (4±2) >%, GB> A?>A>1AB2C5B ?>2KH5=8N AB5?5=8 384@>;870 
;0:B>7K =5 =865 80 % 8 D>@<8@>20=8N 2 ?@>4C:B5 2KA>:8E 8 >@30=>;5?B8G5A:8E 
E0@0:B5@8AB8: A ?@>O2;5=85< A;04:>20B>3> ?@82:CA0. 
�7CG5=K >A>15==>AB8 8 CAB0=>2;5=K >?B8<0;L=K5 ?0@0<5B@K ?@>2545=8O ?@>F5AA0 

B5@<>:8A;>B=>9 :>03C;OF88 15;:>2 <>;>G=>3> AK@LO 2 B5E=>;>388 ?@>872>4AB20 
=87:>;0:B>7=>3> <O3:>3> AK@0. 'AB0=>2;5=>, GB> 4;O ?>;CG5=8O <O3:>3> AK@0 87 ?0EBK A 
?>=865==K< A>45@60=85< ;0:B>7K =5>1E>48<> ?@8<5=OBL B5<?5@0BC@=K5 @568<K 
B5@<>:8A;>B=>9 :>03C;OF88 15;:>2 =5 =865 85 >% 2 B5G5=85 3–5 <8=, GB> A?>A>1AB2C5B 1>;55 
?>;=><C >A0645=8N 15;:>2>-68@>2>9 D@0:F88 ?0EB>2>9 A<5A8 8 ?>;CG5=8N 3>B>2>3> 
?@>4C:B0 A 2KA>:8<8 >@30=>;5?B8G5A:8<8 E0@0:B5@8AB8:0<8, E>@>H8< 2;03>C45@60=85< 8 
AB018;L=K<8 D878:>-E8<8G5A:8<8 ?>:070B5;O<8 2 ?@>F5AA5 E@0=5=8O. 
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