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ABSTRACT 
Introduction. The use of buttermilk, probiotic cultures and plant-derived ingredients in soft cheese production 
opens up opportunities for expanding the range of functional protein-rich products for balanced nutrition, 
particularly among consumers of older age groups. The purpose of the study is to provide a scientific rationale 
for the production of lactose-free thermoacid soft cheese based on buttermilk, enriched with probiotic 
microflora and local plant components, suitable for regular consumption as part of a balanced diet. The 
scientific task is to establish the impact of probiotic cultures and plant materials on the structural, mechanical, 
physicochemical and organoleptic properties of thermal acid buttermilk cheese, and determine the parameters 
that ensure targeted consumer attributes. 
Materials and methods. Experimental lactose-free soft cheese samples were produced using thermal acid 
coagulation of buttermilk proteins, enriched with probiotic microflora and plant ingredients (pumpkin seeds, 
sunflower seeds, cranberries); control sample ‒ traditional thermo-acid cheese made from whole milk. 
Results. The study provides evidence supporting the use of probiotic ferments and vegetable raw materials in 
the development of a new type of lactose-free soft buttermilk cheese. A technological scheme of its production 
with lactose content below 0,01 %, stable physical and chemical indicators during storage, improved 
organoleptic properties (more pronounced creamy taste, slush taste) has been developed. The essential amino 
acids content in the test samples was up to 65,0 g/100 g of protein, indicating high biological value. A 100 g 
portion of buttermilk cheese provides 35,1‒39,3 % of the daily adult protein requirement and 46,5 % of the 
calcium requirement. 
Conclusions. A technology has been developed for a new type of soft buttermilk cheese, characterized by high 
nutritional and biological value. The results provide practical recommendations for the dairy industry, and also 
contribute to advancing scientific research on the use of buttermilk, pro-biotic cultures and plant ingredients 
for developing products that support a balanced diet. 
 
KEY WORDS: balanced nutrition; soft cheese; buttermilk; lactose; propionic acid microorganisms; pro-
biotic microflora; vegetable raw materials. 
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1>;55 ?>;=><C >A0645=8N 15;:>2>-68@>2>9 D@0:F88 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 [9]. 

� 40==>9 =0CG=>9 @01>B5 2 :0G5AB25 >?KB=KE >1@07F>2 2KABC?0; 157;0:B>7=K9 <O3:89 AK@, 
873>B>2;5==K9 B5@<>:8A;>B=K< A?>A>1>< :>03C;OF88 15;:>2 ?0EBK, >1>30I5==K9 
?@>18>B8G5A:>9 :C;LBC@>9 8 @0AB8B5;L=K<8 :><?>=5=B0<8, 2 :0G5AB25 :>=B@>;L=KE – 
B5@<>:8A;>B=K9 <O3:89 AK@ 87 <>;>:0 F5;L=>3>. 
�;O ?@>872>4AB20 <O3:>3> AK@0 ?@8<5=O;8 ?0EBC, ?>;CG5==CN >B ?@>872>4AB20                 

A;04:>A;82>G=>3> <0A;0 A?>A>1>< A1820=8O A;82>:, A <0AA>2>9 4>;59 68@0 (40;55 <.4.6.)              
0,4–0,7 %, 15;:0 – =5 <5=55 2,8 %, ACE>3> >15768@5==>3> <>;>G=>3> >AB0B:0 – =5 <5=55 8,5 %, 
B8B@C5<>9 :8A;>B=>ABLN =5 1>;55 19 >&, ?;>B=>ABLN =5 <5=55 1027 :3/<3 3,4 F5;L=>5 <>;>:> A 
<.4.6. =5 1>;55 3,6 %, 15;:0 – =5 <5=55 3,2 %, ACE>3> >15768@5==>3> <>;>G=>3> >AB0B:0 – =5 
<5=55 8,2 %, :8A;>B=>ABLN – 16–18 >&, ?;>B=>ABLN – =5 <5=55 1027 :3/<3 4. 5 

!4 C9D6B@ QF4C9 D45BFO ?@>2545= ?>41>@ 10:B5@80;L=KE 70:20A>: (40;55 ��) 4;O 
?@840=8O 157;0:B>7=K< <O3:8< AK@0<, 873>B>2;5==K< B5@<>:8A;>B=K< A?>A>1><, 
?@>18>B8G5A:8E A2>9AB2. 

� :0G5AB25 >1>30I0NI59 ?@>18>B8G5A:>9 <8:@>D;>@K ?@8<5=O;8 ��, A>AB02 8 A2>9AB20 
:>B>@KE ?@54AB02;5=K 2 B01;8F5 1. 

 
&45?. 1. #@8<5=O5<0O ?@>18>B8G5A:0O <8:@>D;>@0 
Table 1. Probiotic microflora used 

!08<5=>20=85 �� %>AB02 �� #@>872>48B5;L 
�� 

�:B82=>ABL �� 

�0:20A:0 3;C1>:>70<>@>65==0O 
F-DVS PS-50 

Propionibacterium 

freudenreichii ssp. Chr. Hansen A/S, 

�0=8O 

500 U =0 5000‒
25000 ; A<5A8 

�0:20A:0 3;C1>:>70<>@>65==0O 
F-DVS CR-BUTTERY02 

Lactobacillus rhamnosus 
750 U =0 10000‒
20000 ; A<5A8 

                                                           
34#0EB0-AK@L5. &5E=8G5A:85 CA;>28O: 192762412.065-2022. – �254. 02.11.2022 (70@538AB@8@>20=). –  8=A:: 

�5;>@CA. 3>A. 8=-B AB0=40@B870F88 8 A5@B8D8:0F88. – 2022. – 16 A. 
45 >;>:> :>@>2L5 AK@>5. &5E=8G5A:85 CA;>28O: %&� 1598-2006. – �254. 01.08.2006. – A 87<. № 3. –  8=A:: 

�>AAB0=40@B. – 2006. – 17 A. 
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#@>F5AA D5@<5=B0F88 <O3:>3> AK@0 >ACI5AB2;O;8 A;54CNI8< A?>A>1><: ?>;CG5==K9 
157;0:B>7=K9 <O3:89 AK@ =0 >A=>25 B5@<>:8A;>B=>9 :>03C;OF88 15;:>2 ?0EBK ?>A;5 ?@>F5AA0 
A0<>?@5AA>20=8O D5@<5=B8@>20;8 2 A?5F80;L=> A>740==>9 A@545, >A=>2C :>B>@>9 A>AB028;0 
B5@<>:8A;>B=0O AK2>@>B:0 B8B@C5<>9 :8A;>B=>ABLN =5 1>;55 26 >&, 70:20H5==0O G8ABK<8 
:C;LBC@0<8 <>;>G=>:8A;KE ?@>18>B8G5A:8E 10:B5@89. #@8 MB>< :8A;>B=>ABL A@54K 
D5@<5=B0F88 ?>A;5 2=5A5=8O >1>30I0NI8E <8:@>>@30=87<>2 =0E>48;0AL 2 480?07>=5         
(100–110) >&. �725AB=>, GB> ?@>?8>=>2>:8A;K5 10:B5@88 @0ABCB 2 ?@545;0E B5<?5@0BC@K        
(15‒40) >%, E>BO 5ABL 40==K5, GB> @>AB MB8E <8:@>>@30=87<>2 <>65B ?@>8AE>48BL 8 ?@8 1>;55 
=87:>9 B5<?5@0BC@5 (4> <8=CA 10 >%). "?B8<0;L=0O B5<?5@0BC@0 @0728B8O ?@>?8>=>2>:8A;KE 
10:B5@89 A>AB02;O5B (30±1) >% [10]. "?B8<0;L=K9 @>AB ;0:B>10F8;; =01;N405BAO ?@8 
B5<?5@0BC@5 30 °%, >4=0:> <>3CB @072820BLAO 8 ?@8 B5<?5@0BC@5 =865 15 °% [11]. #>MB><C 
?@>F5AA D5@<5=B0F88 >ACI5AB2;O;8 ?@8 B5<?5@0BC@0E (4±1) >%, (10±1) >%, (20±1) >% 2 B5G5=85 
(24±1) G. 
� ?@>F5AA5 8AA;54>20=89 2 3>B>2KE D5@<5=B8@>20==KE 15;:>2KE ?@>4C:B0E >F5=820;8 

:>;8G5AB2> ?@>18>B8G5A:>9 <8:@>D;>@K 8 >@30=>;5?B8G5A:85 ?>:070B5;8 8AA;54C5<KE 
>1@07F>2 2 B5G5=85 60 ACB>: ?@8 B5<?5@0BC@5 (4±2) >%. �0==K9 A@>: E@0=5=8O 1K; >?@545;5= 
A CG5B>< :>MDD8F85=B0 70?0A0 2 2 @070 8 A@>:0 3>4=>AB8 B5@<>:8A;>B=KE AK@>2, 
873>B02;8205<KE 2 =0AB>OI55 2@5<O 2 ?@><KH;5==KE CA;>28OE =0 ?@54?@8OB8OE <>;>G=>9 
>B@0A;8 $5A?C1;8:8 �5;0@CAL, :>B>@K9 A>AB02;O5B 25–30 ACB. 
!4 6FBDB@ QF4C9 D45BFO ?@>2545=K 0=0;87 8 ?>41>@ @0AB8B5;L=KE :><?>=5=B>2 ?@8 

?@>872>4AB25 157;0:B>7=KE B5@<>:8A;>B=KE <O3:8E AK@>2 87 ?0EBK 4;O ?@840=8O 8< 
DC=:F8>=0;L=>9 =0?@02;5==>AB8. 
!0 A53>4=OH=89 45=L 2 $5A?C1;8:5 �5;0@CAL <>6=> 2K45;8BL 1>;LH>5 :>;8G5AB2> 

@07;8G=KE 284>2 @0AB8B5;L=KE :><?>=5=B>2, :>B>@K5 2>7<>6=> ?@8<5=OBL 2 :0G5AB25 
>1>30I0NI8E 8=3@5485=B>2 4;O ?@>872>4AB2 <>;>G=KE ?@>4C:B>2. �7CG82 <=>65AB2> 
8<5NI53>AO <5AB=>3> @0AB8B5;L=>3> AK@LO 4;O >1>30I5=8O 15;:>2KE ?@>4C:B>2, A CG5B>< 8E 
>@30=>;5?B8G5A:8E 8 ?>B@518B5;LA:8E A2>9AB2, 1K;8 2K1@0=K BK:25==K5 A5<5G:8, A5<5G:8 
?>4A>;=5G=8:0, ACH5=0O :;N:20, :>B>@K5 2=>A8;8 2 <O3:89 AK@ 2 :>;8G5AB25 4‒6 % >B <0AAK 
?@>4C:B0 4;O 4>AB865=8O >?B8<0;L=KE >@30=>;5?B8G5A:8E A2>9AB2 ?> 2:CA>2K< 
E0@0:B5@8AB8:0< 8 2=5H=5<C 284C. 
� 3>B>2KE >1@07F0E 157;0:B>7=>3> <O3:>3> AK@0 87 ?0EBK, >1>30I5==>3> ?@>18>B8G5A:>9 

<8:@>D;>@>9 8 @0AB8B5;L=K<8 :><?>=5=B0<8, :>=B@>;8@>20;8 >@30=>;5?B8G5A:85 8 D878:>-
E8<8G5A:85 ?>:070B5;8 2 B5G5=85 60 ACB>: ?@8 B5<?5@0BC@5 (4±2) >%.  

!4 FD9FP9@ QF4C9 D45BFO >?@545;5=0 ?8I520O, 2 B>< G8A;5 18>;>38G5A:0O 8 
M=5@35B8G5A:0O F5==>ABL 8 @07@01>B0=0 B5E=>;>38G5A:0O AE5<0 ?@>872>4AB20 157;0:B>7=>3> 
<O3:>3> AK@0, 873>B>2;5==>3> B5@<>:8A;>B=K< A?>A>1>< :>03C;OF88 15;:>2 ?0EBK, 

>1>30I5==>3> ?@>18>B8G5A:>9 <8:@>D;>@>9, A 4>102;5=85< =5B@048F8>==>3> AK@LO 
@0AB8B5;L=>3> ?@>8AE>645=8O. 
 

$��'�0&�&/ � �) "�%'���!�� 

�725AB=>, GB> A>45@60=85 ?@>18>B8G5A:8E <8:@>>@30=87<>2 2 <>;>G=KE ?@>4C:B0E =0 
=0G0;> 8 :>=5F A@>:0 3>4=>AB8 4>;6=> A>AB02;OBL =5 <5=55 106 �"�/3.56.%>3;0A=> ?>;CG5==K< 
@57C;LB0B0< CAB0=>2;5=>, GB> A>45@60=85 ?@>18>B8G5A:8E <8:@>>@30=87<>2 2 7028A8<>AB8 >B 
CA;>289 D5@<5=B0F88 <O3:8E AK@>2 :>@@5;8@C5B A >?B8<0;L=K<8 B5<?5@0BC@=K<8 
CA;>28O<8 @0728B8O Propionibacterium freudenreichii ssp. 8 Lactobacillus rhamnosus. 

&0: 2KO2;5=>, GB>, =57028A8<> >B B5<?5@0BC@=KE @568<>2 D5@<5=B0F88 ((4±1) >%,                   

                                                           
56&$ &% 033/2013. " 157>?0A=>AB8 <>;>:0 8 <>;>G=>9 ?@>4C:F88: =>@<0B82=K9 4>:C<5=B / �2@0789A:0O 

M:>=><8G5A:0O :><8AA8O. – �254. % 2014-05-01. –  8=A:: �>AAB0=40@B, 2013. – 92 A. 
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(10±1) >%, (20±1) >% 2 B5G5=85 (24±1) G) >?KB=KE >1@07F>2, 157;0:B>7=K9 <O3:89 AK@ 87 ?0EBK 

(>?KB) 2 =0G0;5 8 :>=F5 E@0=5=8O =0 60 ACB:8 E0@0:B5@87>20;AO :>;8G5AB2>< Propionibacterium 

freudenreichii ssp. 8 Lactobacillus rhamnosus =5 <5=55 106 �"�/3, GB> A>>B25BAB2C5B 
?@>18>B8G5A:>9 3@C??5 D5@<5=B8@>20==KE <>;>G=KE ?@>4C:B>2. #@8 MB>< A C25;8G5=85< 
B5<?5@0BC@K D5@<5=B0F88 A>45@60=85 ?@>?8>=>2>:8A;KE 10:B5@89 8 ;0:B>10:B5@89 
2>7@0AB0;> 4> :>;8G5AB20 =5 <5=55 107 �"�/3. 
�=0;87 >@30=>;5?B8G5A:8E ?>:070B5;59 ?>:070;, GB> D5@<5=B8@>20==K5 >1@07FK <O3:8E 

AK@>2 87 ?0EBK (>?KB) >1;040;8 C;CGH5==K<8 >@30=>;5?B8G5A:8<8 A2>9AB20<8 2 A@02=5=88 
A B@048F8>==K< AK@><, 873>B>2;5==K< B5@<>:8A;>B=K< A?>A>1><, 157 ?@8<5=5=8O 
?@>18>B8G5A:>9 <8:@>D;>@K (:>=B@>;L).  
#@>2545=85 ?@>F5AA0 D5@<5=B0F88 157;0:B>7=KE B5@<>:8A;>B=KE <O3:8E AK@>2 87 ?0EBK 

(>?KB) ?@8 B5<?5@0BC@5 (4±1) >% 2 B5G5=85 24 G �� =0 >A=>25 Lactobacillus rhamnosus =5 
>:07K20;> 2;8O=85 =0 2:CA>2K5 8 0@><0B8G5A:85 A2>9AB20 ?@>4C:B>2, ?@8 B5<?5@0BC@5                
(10±1) >% – 4;O 8AA;54C5<KE >1@07F>2 1K;> E0@0:B5@=> =0;8G85 =5A:>;L:> A;82>G=>3> 2:CA0, 
>4=0:> =5 B0:>3> 2K@065==>3> 2 A@02=5=88 A >1@07F0<8 157;0:B>7=>3> <O3:>3> AK@0, ?@>F5AA 
D5@<5=B0F88 :>B>@>3> ?@>2>48;8 ?@8 B5<?5@0BC@5 (20±1) >% 8 (30±1) >%. 

�<5AB5 A B5< >1>30I5=85 8AA;54C5<KE >?KB=KE >1@07F>2 157;0:B>7=>3> <O3:>3> AK@0 =0 
>A=>25 B5@<>:8A;>B=>9 :>03C;OF88 15;:>2 ?0EBK Propionibacterium freudenreichii ssp., 

=57028A8<> >B B5<?5@0BC@K D5@<5=B0F88, A?>A>1AB2>20;> ?@>O2;5=8N 2 3>B>2KE AK@0E 
A;82>G=>3> 2:CA0 8 0@><0B0, CA8;820NI8EAO A ?>2KH5=85< B5<?5@0BC@K D5@<5=B0F88. 
�KO2;5=>, GB> >?KB=K5 >1@07FK 157;0:B>7=>3> B5@<>:8A;>B=>3> <O3:>3> AK@0, 

D5@<5=B8@>20==K5 ?@8 B5<?5@0BC@5 4> (20±1) >% 2 B5G5=85 24 G, 2 ?@>F5AA5 E@0=5=8O 2 
;01>@0B>@=KE CA;>28OE 2 B5G5=85 50 ACB>: ?@8 (4±2) >% E0@0:B5@87>20;8AL =57=0G8B5;L=K<8 
87<5=5=8O<8, GB> =5 CABC?0;> :>=B@>;L=K< >1@07F0< =0 >A=>25 <>;>:0 F5;L=>3>. !0 60 ACB:8 
E@0=5=8O 8AA;54C5<K5 >1@07FK <O3:>3> AK@0 87 ?0EBK A ?>=865==K< A>45@60=85< ;0:B>7K 
(>?KB) E0@0:B5@87>20;8AL :8A;K< 2:CA>< 8 0@><0B><, 8 7=0G8B5;L=K< >B45;5=85< AK2>@>B:8 
2 C?0:>2:5.  
�;O <O3:8E AK@>2, ?>;CG5==KE ?CB5< D5@<5=B0F88 ?@8 B5<?5@0BC@5 (30±1) >% 2 B5G5=85   

24 G, 1K;> E0@0:B5@=> CEC4H5=85 2:CA>2KE 8 0@><0B8G5A:8E ?>:070B5;59, =0G8=0O A 25          
ACB>: E@0=5=8O. #@8 MB>< 2 8AA;54C5<KE >?KB=KE >1@07F0E ?@>O2;O;AO ?@82:CA 3>@5G8, GB>, 
2>7<>6=>, >1>A=>20=> ?@>B5>;87>< 15;:>2KE A>AB02;ONI8E, 0 B0:65 =01;N40;>AL 
2K@065==>5 >B45;5=85 AK2>@>B:8 2 C?0:>2:5.  
'AB0=>2;5=>, GB> ?@8 ?@>872>4AB25 157;0:B>7=>3> <O3:>3> AK@0, 873>B>2;5==>3> 

B5@<>:8A;>B=K< A?>A>1>< :>03C;OF88 15;:>2 ?0EBK, F5;5A>>1@07=> ?@>2>48BL ?@>F5AA 
D5@<5=B0F88 ?@>18>B8G5A:8<8 <8:@>>@30=87<0<8 Propionibacterium freudenreichii ssp. 8 
Lactobacillus rhamnosus ?@8 B5<?5@0BC@5 (20±1) >% 2 B5G5=85 24 G, GB> 1C45B A?>A>1AB2>20BL 
D>@<8@>20=8N 2 3>B>2>< ?@>4C:B5 C;CGH5==KE 2 A@02=5=88 A B@048F8>==K<8 
B5@<>:8A;>B=K<8 AK@0<8 >@30=>;5?B8G5A:8E ?>:070B5;59, A>E@0=ONI8EAO 2 B5G5=85 
4;8B5;L=>3> ?5@8>40 2@5<5=8. #@8 MB>< =081>;55 MDD5:B82=K< O28;>AL >1>30I5=85 
=87:>;0:B>7=KE <O3:8E AK@>2 Propionibacterium freudenreichii ssp., GB> >1>A=>20=> 
?@>O2;5=85< 2 15;:>2KE ?@>4C:B0E 2K@065==>3> A;82>G=>3> 8 AK@=>3> 2:CA0 8 0@><0B0.  
� =0AB>OI55 2@5<O 0=0;87 ?>B@518B5;LA:8E ?@54?>GB5=89 A>2@5<5==>3> ?>:C?0B5;O 

?>:07K205B, GB> 4;O ?>B@518B5;O 206=K< :@8B5@85< 2 2K1>@5 B>3> 8;8 8=>3> ?@>4C:B0 
?8B0=8O O2;O5BAO B0 ?@>4C:F8O, :>B>@0O A>>B25BAB2C5B :>=F5?F88 A10;0=A8@>20==>3> ?8B0=8O 
8 :@8B5@8O<, =0?@8<5@, «>1>30I5==K9». �:BC0;L=K< O2;O5BAO >1>30I5=85 ?@>4C:B>2 
?8B0=8O 70 AG5B ?@8<5=5=8O :><18=8@>20==>3> AK@LO, =0?@8<5@, @0AB8B5;L=>3> 
?@>8AE>645=8O. #@8 MB>< 70G0ABCN <>6=> 2AB@5B8BL ?@>4C:BK, >1>30I5==K5 8<?>@B=K<8 
@0AB8B5;L=K<8 :><?>=5=B0<8. � A2>N >G5@54L, 2 $5A?C1;8:5 �5;0@CAL 2 4>2>;L=> H8@>:>< 
0AA>@B8<5=B5 ?@54AB02;5=K >B5G5AB25==K5 @0AB8B5;L=K5 :><?>=5=BK, E0@0:B5@87CNI85AO 
2KA>:8< :0G5AB2>< 8 ?8I52>9 F5==>ABLN. 
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�A?>;L7C5<>5 2 @01>B5 @0AB8B5;L=>5 AK@L5 (BK:25==K5 A5<5G:8, A5<5G:8 ?>4A>;=5G=8:0, 
ACH5=0O :;N:20) >B;8G05BAO <564C A>1>9 B5<, GB> ?><8<> C4>2;5B2>@8B5;L=KE 2:CA>2KE 
A2>9AB2 >1;0405B 8 7=0G8B5;L=K< ?>B5=F80;>< ?> C;CGH5=8N ?8B0B5;L=>9 F5==>AB8 70 AGёB 
A>45@60I8EAO 2 =5< ?>;57=KE :><?>=5=B>2. 
&K:25==K5 A5<5G:8 >1;040NB 2KA>:8<8 18>;>38G5A:8<8 A2>9AB20<8 8 1>30BK <0A;0<8, 

A>45@60I8<8 :0: =0AKI5==K5, B0: 8 =5=0AKI5==K5 68@=K5 :8A;>BK, =570<5=8<K<8 
0<8=>:8A;>B0<8, <8:@>M;5<5=B0<8, D>AD>;8?840<8, D8B>AB5@>;0<8, D;02>=>840<8, 

28B0<8=0<8 3@C??K �, 28B0<8=>< �. #><8<> :><?;5:A0 18>;>38G5A:8E MDD5:B>2, B8?8G=KE 
4;O BK:2K, >A>1>5 7=0G5=85 ?@840ёBAO 2KA>:><C A>45@60=8N F8=:0, :>B>@K9 83@05B 
:;NG52CN @>;L 2 @53C;OF88 8<<C=>;>38G5A:8E 8 <5B01>;8G5A:8E ?@>F5AA>2 2 >@30=87<5 
G5;>25:0 [12]. 

#>4A>;=5G=K5 A5<5G:8 ?@54AB02;ONB A>1>9 F5==K9 8AB>G=8: 18>0:B82=KE :><?>=5=B>2 8 
O2;ONBAO 8AB>G=8:>< <03=8O 8 4@C38E 206=KE <8:@>M;5<5=B>2, 0 B0:65 28B0<8=0 �, 
?>;8=5=0AKI5==KE 68@=KE :8A;>B, :>B>@K5 2 A>2>:C?=>AB8 CG0AB2CNB 2 @53C;OF88 
>1<5==KE ?@>F5AA>2, ?>445@6820NB DC=:F8N =5@2=>9 A8AB5<K, >15A?5G820NB <>I=CN 
0=B8>:A840=B=CN 70I8BC [13].  

�;N:20 1>30B0 =0 28B0<8=K %, �, �1, $$, 8 =0 2A5 28B0<8=K 3@C??K �. "=0 B0:65 A>45@68B 
<=>3> :8A;>B, A@548 :>B>@KE ;8<>==0O, O1;>G=0O, 15=7>9=0O, I025;520O. %>45@68B :;N:20 
?5:B8=>2K5 25I5AB20, 18>D;02>=>84K, 15B08=. �;N:20 ?><>305B 1>@>BLAO A 8=D5:F8O<8 2 
<>G52KE ?CBOE, F8AB8B0<8 8 :0<=O<8 2 ?>G:0E. "=0 A?>A>1=0 CA8;8BL 0=B818>B8G5A:>5 
459AB285 8 459AB285 AC;LD0<84=KE ?@5?0@0B>2, 87<5=8BL A>AB02 <>G8, ?@54>B2@0I0O 
@07<=>65=85 10:B5@89 [14]. 

%>3;0A=> ?@>2545==K< 8AA;54>20=8O< >@30=>;5?B8G5A:8E A2>9AB2 157;0:B>7=>3> <O3:>3> 
AK@0 87 ?0EBK, >1>30I5==>3> Propionibacterium freudenreichii ssp. 8 @0AB8B5;L=K<8 
:><?>=5=B0<8, 2 A@02=5=88 A B@048F8>==K< B5@<>:8A;>B=K< AK@>< 87 <>;>:0 F5;L=>3> 
CAB0=>2;5=>, GB> 2 ?@>F5AA5 E@0=5=8O ?@8 B5<?5@0BC@5 (4±2) >% >?KB=K5 >1@07FK 
E0@0:B5@87>20;8AL C;CGH5==K<8 >@30=>;5?B8G5A:8<8 ?>:070B5;O<8. #@8 MB>< ?@8<5=5=85 
:><?>=5=B>2 @0AB8B5;L=>3> ?@>8AE>645=8O ?>72>;8;> ?>;CG8BL 3>B>2K5 ?@>4C:BK A 1>;55 
2K@065==K<8 2:CA>2K<8 8 0@><0B8G5A:8<8 E0@0:B5@8AB8:0<8, >1CA;>2;5==K5 
=5?>A@54AB25==> A2>9AB20<8 A0<8E @0AB8B5;L=KE 8=3@5485=B>2. 
$57C;LB0BK 87CG5=8O D878:>-E8<8G5A:8E ?>:070B5;59 (B8B@C5<>9 :8A;>B=>AB8, <0AA>2>9 

4>;8 2;038) 2 ?@>F5AA5 E@0=5=8O 2 B5G5=85 60 ACB>: ?@8 B5<?5@0BC@5 (4±2) >% ?@54AB02;5=K 2 
B01;8F5 2. 

'AB0=>2;5=> (B01;8F0 2), GB> >?KB=K5 >1@07FK, =57028A8<> >B ?@8<5=O5<KE :><?>=5=B>2 
@0AB8B5;L=>3> ?@>8AE>645=8O AK@L52>9 107K $5A?C1;8:8 �5;0@CAL, E0@0:B5@87>20;8AL 
>48=0:>2K<8 ?>:070B5;O<8 B8B@C5<>9 :8A;>B=>AB8 8 <0AA>2>9 4>;8 2;038 2 @0<:0E 
?>3@5H=>AB59. #@8 MB>< 2 1>;LH59 AB5?5=8 =0 @07;8G8O 2 D878:>-E8<8G5A:8E A2>9AB20E 
>:07K20;> 2;8O=85 <>;>G=>5 AK@L5, ?@8<5=O5<>5 4;O ?@>872>4AB20 B5@<>:8A;>B=KE AK@>2. 
&0:, >?KB=K5 >1@07FK 157;0:B>7=>3> <O3:>3> AK@0 87 ?0EBK (>?KB) E0@0:B5@87>20;8AL 

1>;55 2KA>:8<8 ?>:070B5;O<8 B8B@C5<>9 :8A;>B=>AB8 2 A@02=5=88 A :>=B@>;L=K<8 
>1@07F0<8 =0 >A=>25 F5;L=>3> <>;>:0 (:>=B@>;L).  
�=0;878@CO ?>;CG5==K5 40==K5 ?> A>45@60=8N 2;038 2 3>B>2>< ?@>4C:B5, <>6=> 

>B<5B8BL, GB> >?KB=K5 >1@07FK >1>30I5==>3> 157;0:B>7=>3> <O3:>3> AK@0, =57028A8<> >B 
2840 ?@8<5=O5<>3> @0AB8B5;L=>3> AK@LO, E0@0:B5@87>20;8AL 1>;55 2KA>:8<8 ?>:070B5;O<8 
<0AA>2>9 4>;8 2;038 >B=>A8B5;L=> :>=B@>;L=KE >1@07F>2, 2K@01>B0==KE 87 F5;L=>3> <>;>:0 
(:>=B@>;L), GB> <>6=> >1>A=>20BL, 2 ?5@2CN >G5@54L, E>@>H59 2;03>C45@6820NI59 8 
B5@<>?;0AB8D8F8@CNI59 A?>A>1=>ABLN 2B>@8G=>3> <>;>G=>3> AK@LO. 
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&45?. 2. (878:>-E8<8G5A:85 ?>:070B5;8 <O3:8E AK@>2 2 B5G5=85 60 ACB>: E@0=5=8O ?@8 B5<?5@0BC@5 
(4±2) >% 

Table 2. Physical and chemical parameters of soft cheeses during 60 days of storage at (4 ± 2) >% 

�AA;54C5<K9 ?>:070B5;L #@>4>;68B5;L=>ABL E@0=5=8O, ACB 
%25652K@01>B0==K5 

>1@07FK 

25-5 
ACB:8 

50-5 
ACB:8 

60-5 
ACB:8 

"COF (�57;0:B>7=O9 <S3:89 AO@ 87 ?0EBO, >1>30I5==O9 ?@>18>B8:0<8 8 @0AB8B5;P=O<8 
:><?>=5=B0<8) A <.4.6. 2 %� =5 1>;55 35 % 

&8B@C5<0O :8A;>B=>ABL, °&, (±0,5 >&) 56 67 76 96 

 0AA>20O 4>;O 2;038, %, (±0,5 %) 70,97 73,53 72,04 71,33 

�BAFDB?P ( S3:89 AO@ 87 F5;P=>3> <>;>:0) A <.4.6. 2 %� =5 1>;55 56 % 

&8B@C5<0O :8A;>B=>ABL, °&, (±0,5 >&) 53 64 70 90 

 0AA>20O 4>;O 2;038, %, (±0,5 %) 56,65 61,12 59,46 57,49 

 

%>3;0A=> ?@>2545==K< A>1AB25==K< 8AA;54>20=8O< ?@8 87CG5=88 >@30=>;5?B8G5A:8E 8 
D878:>-E8<8G5A:8E A2>9AB2 >1>30I5==KE 15;:>2KE ?@>4C:B>2, CAB0=>2;5=0 2>7<>6=>ABL 
?@8<5=5=8O 15;>@CAA:>3> @0AB8B5;L=>3> AK@LO, GB> ?>72>;8B ?>;CG8BL 3>B>2K5 ?@>4C:BK 
DC=:F8>=0;L=>9 =0?@02;5==>AB8 A 2KA>:8<8 ?>B@518B5;LA:8<8 A2>9AB20<8. 
�=0;87 ?8I52>9, 2 B>< G8A;5 18>;>38G5A:>9 8 M=5@35B8G5A:>9 F5==>AB8 ?@>0=0;878@>20= 

=0 ?@8<5@5 157;0:B>7=>3> <O3:>3> AK@0 87 ?0EBK, >1>30I5==>3> Propionibacterium 

freudenreichii ssp. 8 :;N:2>9, 2 A@02=5=88 A B@048F8>==K< B5@<>:8A;>B=K< AK@>< 87 <>;>:0 
F5;L=>3>, GB> ?@54AB02;5=> 2 B01;8F5 3. 
�7 ?@54AB02;5==KE 40==KE 2 B01;8F5 3 A;54C5B, GB> 157;0:B>7=K9 <O3:89 AK@ 87 ?0EBK, 

>1>30I5==K9 ?@>18>B8G5A:>9 <8:@>D;>@>9 8 @0AB8B5;L=K<8 :><?>=5=B0<8, ?> ?>:070B5;O< 
?8I52>9, 2 B>< G8A;5 M=5@35B8G5A:>9 8 18>;>38G5A:>9 F5==>AB8 =5 CABC?05B <O3:><C AK@C, 
873>B>2;5==><C B5@<>:8A;>B=K< A?>A>1>< :>03C;OF88 15;:>2 <>;>:0 F5;L=>3>. #> 
M=5@35B8G5A:>9 F5==>AB8 >?KB=K5 >1@07FK E0@0:B5@87CNBAO <5=LH59 :0;>@89=>ABLN 

>B=>A8B5;L=> <O3:>3> AK@0 87 F5;L=>3> <>;>:0 (:>=B@>;L), GB> >1>A=>20=> 1>;55 =87:>9 
68@=>ABLN ?0EBK, :>B>@0O, 2 A2>N >G5@54L, E0@0:B5@87C5BAO 485B8G5A:8<8 A2>9AB20<8. 
"?@545;5=>, GB> 4;O 8AA;54C5<KE >1@07F>2 D5@<5=B8@>20==>3> 157;0:B>7=>3> <O3:>3> 

AK@0 87 ?0EBK 1K;> E0@0:B5@=> :>;8G5AB2> =570<5=8<KE 0<8=>:8A;>B 4> 64,99 3/100 3 15;:0, 
GB> ?@52KA8;> A>45@60=85 15;:>2KE :><?>=5=B>2 2 :>=B@>;L=KE >1@07F0E B5@<>:8A;>B=>3> 
AK@0 87 <>;>:0 F5;L=>3> 2 1,3 @070 8 MB0;>==>< 15;:5 (�"/�"� (27,46 3/100 3 15;:0) 2 2,4 

@070, GB> <>65B A2845B5;LAB2>20BL > 18>;>38G5A:>9 ?>;=>F5==>AB8 >?KB=KE >1@07F>2.   
�@><5 B>3>, >?@545;5=>, GB> 100 3 157;0:B>7=>3> <O3:>3> AK@0 87 ?0EBK (>?KB) 

>15A?5G8205B ACB>G=CN ?>B@51=>ABL >@30=87<0 27@>A;KE ;N459 2 M=5@35B8G5A:>9 F5==>AB8 2 
A@54=5< =0 5,4–6,3 %, 2 15;:0E – =0 35,1–39,3 %, 2 68@0E – =0 2,1–2,5 %, C3;52>40E – =0                    
0,8–1,0 %. �@><5 B>3>, 2 28B0<8=0E �2 – =0 27,8 %, �12 – =0 58,3 %, � – =0 14,3 %, :0;LF8O – =0 
46,5 %. 

 
&45?. 3. #8I520O F5==>ABL 100 3 <O3:>3> AK@0 

Table 3. Nutritional value 100g soft cheese 

#8I52K5 25I5AB20 
К>=т@>лP 

( S3:89 AO@ 87 
F5;P=>3> <>;>:0) 

О?Oт 

(�57;0:B>7=O9 <S3:89 AO@ 87 
?0EBO, >1>30I5==O9 

?@>18>B8:0<8 8 :;R:2>9) 
�5;:8, 3 18,0 16,8 

�8@K, 3 18,0 6,0 

'3;52>4K, 3 1,5 5,8 
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#@>4>;65=85 F45?. 3. 
 

  

�8B0<8= �2, <3 0,3 0,3 

�8B0<8= �12, <:3 0,6 1,1 

�8B0<8= �, <3 0,2 0,1 

�0;LF89, <3 520,0 463,7 

!570<5=8<K5 0<8=>:8A;>BK, 3/100 3 
15;:0 47,37 64,99 

-=5@35B8G5A:0O F5==>ABL, ::0; 240,0 144,4 

 

� @57C;LB0B5 A>1AB25==KE =0CG=KE 8AA;54>20=89 @07@01>B0=0 B5E=>;>38G5A:0O AE5<0 
?@>872>4AB20 157;0:B>7=>3> <O3:>3> AK@0 =0 >A=>25 B5@<>:8A;>B=>9 :>03C;OF88 15;:>2 
?0EBK, >1>30I5==>3> ?@>18>B8G5A:8<8 <8:@>>@30=87<0<8 8 @0AB8B5;L=K<8 :><?>=5=B0<8, 
4;O A10;0=A8@>20==>3> ?8B0=8O 27@>A;KE ;N459. &5E=>;>38G5A:0O AE5<0 ?@>872>4AB20 
<O3:>3> AK@0 ?@54AB02;5=0 =0 @8AC=:5 1. 

 

%ODP96B= D9EGDE – #�)&� 

"E;0645=85 ?0EBK 4> (4±2) °%

#@><56CB>G=>5 E@0=5=85 ?0EBK ?@8 (4±2) °% =5 
1>;55 36 G

(5@<5=B0B82=K9 384@>;87 ?0EBK ?@8 
(4±2) °% =5 <5=55 12 G

(9D@9AFAO= CD9C4D4F – 
β-74?4>FB;<84;4

#0AB5@870F8O 384@>;87>20==>9 ?0EBK 
?@8 (85-90) °%, (3-5) <8=

&5@<>:8A;>B=0O :>03C;OF8O 
384@>;87>20==>9 ?0EBK ?@8 (85-90) °%

&2>@>6=0O AK2>@>B:0 2 
:>;8G5AB25 (30-40) % >B 

<0AAK A<5A8

"1@01>B:0 A3CAB:0 ?@8 (85-90) °%, 
(3-5) <8=

+0AB8G=>5 >1572>6820=85 A3CAB:0 ?@8 
(85-90) °%

&5@<>:8A;>B=0O AK2>@>B:0 2 
:>;8G5AB25 (60-70) % >B <0AAK 
2K45;82H59AO AK2>@>B:8

(>@<>20=85 8 A0<>?@5AA>20=85,  
(10-15) <8=

(5@<5=B0F8O AK@0 ?@8 (20±2) °%,   
(24±2) G0A>2

"E;0645=85 AK2>@>B:8 
B5@<>:8A;>B=>9 4> (20±2) °%

�=5A5=85 10:B5@80;L=>9 70:20A:8 
?@>18>B8G5A:8E <8:@>>@30=87<>2 2 
AK2>@>B:C 8 ?5@5<5H820=85 ?@8 

(20±2) °%, (15-20) <8=

�4>64E>4 CDS@B7B 6A9E9A<S
Propionibacterium freudenreichii ssp., 

Lactobacillus rhamnosus

�:B82870F8O 70:20A:8 ?@8 (20±2) °%, 
(15-20) <8=

"1ACH:0 AK@0 ?@8 (10-12) °%,   
(12-24) G0A>2

"E;0645=85 AK@0 4> (4±2) °% 

'?0:>2:0 2 ?>B@518B5;LA:CN B0@C

�>>E;0645=85 (4±2) °% 

)@0=5=85 157;0:B>7=>3> <O3:>3> AK@0, 
>1>30I5==>3> ?@>18>B8:0<8, (4±2) °% 

#@>872>4AB2> A;04:>A;82>G=>3> <0A;0

 

$<E. 1. �803@0<<0 B5E=>;>38G5A:>3> ?@>F5AA0 ?@>872>4AB20 157;0:B>7=>3> <O3:>3> AK@0 87 ?0EBK, 

>1>30I5==>3> ?@>18>B8G5A:8<8 <8:@>>@30=87<0<8 8 @0AB8B5;L=K<8 :><?>=5=B0<8 

Fig. 1. Flowchart of the production process of lactose-free soft buttermilk cheese enriched with probiotic 

microorganisms and plant components 
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����2+�!�� 
#@>254ё==K5 8AA;54>20=8O ?>72>;8;8 =0CG=> >1>A=>20BL B5E=>;>38G5A:85 ?0@0<5B@K 

D5@<5=B0F88 157;0:B>7=KE <O3:8E AK@>2 =0 >A=>25 B5@<>:8A;>B=>9 :>03C;OF88 15;:>2 ?0EBK 
A 8A?>;L7>20=85< ?@>18>B8G5A:8E <8:@>>@30=87<>2. 'AB0=>2;5=K >A>15==>AB8 >1>30I5=8O 
?@>4C:B0 :C;LBC@0<8 Propionibacterium freudenreichii 8 Lactobacillus rhamnosus 8 >?@545;5=> 
2;8O=85 @568<>2 D5@<5=B0F88 =0 D>@<8@>20=85 F5;52>3> :><?;5:A0 A2>9AB2. "?B8<0;L=>9 
?@87=0=0 B5<?5@0BC@0 D5@<5=B0F88 (20±1) °% 2 B5G5=85 24 G0A>2, >15A?5G820NI0O 0:B82=>5 
@0728B85 ?@>18>B8G5A:>9 <8:@>D;>@K 8 D>@<8@>20=85 C;CGH5==KE >@30=>;5?B8G5A:8E 
E0@0:B5@8AB8:. 
#>:070=>, GB> 8A?>;L7>20=85 Propionibacterium freudenreichii A?>A>1AB2C5B D>@<8@>20=8N 

1>;55 2K@065==KE 2:CA>-0@><0B8G5A:8E E0@0:B5@8AB8:, CAB>9G82KE 2 48=0<8:5 E@0=5=8O, 0 
B8B@C5<0O :8A;>B=>ABL >?KB=KE >1@07F>2 1K;0 2KH5, G5< C :>=B@>;L=KE >1@07F>2 87 
F5;L=>3> <>;>:0, GB> ?>4B25@6405B 8=B5=A82=>5 @0728B85 ?@>18>B8G5A:>9 <8:@>D;>@K. 
'AB0=>2;5=>, GB> >?KB=K5 >1@07FK E0@0:B5@87>20;8AL 1>;55 2KA>:>9 <0AA>2>9 4>;59 

2;038 2 A@02=5=88 A :>=B@>;5<, GB> >1CA;>2;5=> ?>2KH5==>9 2;03>C45@6820NI59 8 
B5@<>?;0AB8D8F8@CNI59 A?>A>1=>ABLN 15;:>2 ?0EBK. -B> ?>4B25@6405B B5E=>;>38G5A:CN 
F5;5A>>1@07=>ABL 5ё ?@8<5=5=8O ?@8 ?@>872>4AB25 DC=:F8>=0;L=KE <O3:8E AK@>2. 
#@8<5=5=85 @0AB8B5;L=KE 8=3@5485=B>2 15;>@CAA:>3> ?@>8AE>645=8O (BK:25==K5 

A5<5G:8, A5<5=0 ?>4A>;=5G=8:0, :;N:20) ?>:070;> 2KA>:CN MDD5:B82=>ABL: 2 @57C;LB0B5 
?>;CG5=K ?@>4C:BK A C;CGH5==K<8 A5=A>@=K<8 A2>9AB20<8, >1>30Iё==K5 28B0<8=0<8, 
<8=5@0;0<8, 0=B8>:A840=B0<8, :;5BG0B:>9 8 D;02>=>840<8, GB> ?>4B25@6405B 8E 
DC=:F8>=0;L=CN =0?@02;5==>ABL 8 >15A?5G8205B 2>7<>6=>ABL 8<?>@B>70<5I5=8O 
@0AB8B5;L=KE :><?>=5=B>2. 
#8I520O, 18>;>38G5A:0O 8 M=5@35B8G5A:0O F5==>ABL 157;0:B>7=>3> <O3:>3> AK@0 87 ?0EBK, 

>1>30Iё==>3> :C;LBC@>9 Propionibacterium freudenreichii 8 :;N:2>9, =5 CABC?05B 
B@048F8>==><C B5@<>:8A;>B=><C AK@C 87 F5;L=>3> <>;>:0. &0:, A>45@60=85 =570<5=8<KE 
0<8=>:8A;>B 2 >?KB=KE >1@07F0E A>AB028;> 4> 64,99 3/100 3 15;:0, GB> ?@52KH05B 
0=0;>38G=K9 ?>:070B5;L :>=B@>;L=>3> AK@0 2 1,3 @070 8 MB0;>==>3> 15;:0 (�"/�"�                     
(27,46 3/100 3 15;:0) ‒ 2 2,4 @070, GB> A2845B5;LAB2C5B > 2KA>:>9 18>;>38G5A:>9 ?>;=>F5==>AB8 
?@>4C:B0. "?@545;5=>, GB> 100 3 157;0:B>7=>3> <O3:>3> AK@0 87 ?0EBK >15A?5G8205B ACB>G=CN 
?>B@51=>ABL 27@>A;>3> >@30=87<0 2 15;:5 ‒ =0 35,1–39,3 %, 2 :0;LF88 ‒ =0 46,5 %. 
$07@01>B0==0O B5E=>;>38G5A:0O AE5<0 ?@>872>4AB20 =>2>3> 2840 157;0:B>7=>3> <O3:>3> 

AK@0 87 ?0EBK, >1>30Iё==>3> :C;LBC@>9 Propionibacterium freudenreichii 8 @0AB8B5;L=K<8 
8=3@5485=B0<8, >15A?5G8205B ?@>4C:B A 2KA>:>9 CA2>O5<>ABLN, C;CGH5==K< 
0<8=>:8A;>B=K< ?@>D8;5< 8 2K@065==>9 DC=:F8>=0;L=>9 F5==>ABLN. 
#D4>F<K9E>4S ;A4K<@BEFP 8AA;54>20=8O 70:;NG05BAO 2 @07@01>B:5 =0CG=> >1>A=>20==>9 

B5E=>;>388 ?@>872>4AB20 DC=:F8>=0;L=>3> 157;0:B>7=>3> <O3:>3> AK@0, ?@83>4=>3> 4;O 
?@><KH;5==>3> 2=54@5=8O 8 D>@<8@>20=8O A10;0=A8@>20==>3> @0F8>=0 ?8B0=8O. 
!0CG=K9 2:;04 8AA;54>20=8O A>AB>8B 2 CB>G=5=88 2;8O=8O ?@>18>B8G5A:8E :C;LBC@ 8 

@0AB8B5;L=KE =CB@85=B>2 =0 18>E8<8G5A:85 ?@>F5AAK D5@<5=B0F88 8 D>@<8@>20=85 A2>9AB2 
157;0:B>7=KE <O3:8E AK@>2, 0 B0:65 2 >1>A=>20=88 B5E=>;>38G5A:8E ?0@0<5B@>2 ?>;CG5=8O 
?@>4C:B>2 A ?@>3=>78@C5<K< :><?;5:A>< DC=:F8>=0;L=KE E0@0:B5@8AB8:. 
#5@A?5:B82K 40;L=59H8E 8AA;54>20=89 2:;NG0NB 87CG5=85 18>4>ABC?=>AB8 =CB@85=B>2, 

AB018;L=>AB8 ?@>18>B8G5A:>9 0:B82=>AB8 ?@8 4;8B5;L=>< E@0=5=88 8 @07@01>B:C 
A?5F80;878@>20==KE ?@>4C:B>2 4;O @07;8G=KE 3@C?? =0A5;5=8O. 

 

��&�$�&'$� 
1 �1@0520, �. �. �;8O=85 M:>;>38G5A:8E D0:B>@>2 >:@C60NI59 A@54K =0 @0728B85 701>;520=89 C =0A5;5=8O 
(>17>@ ;8B5@0BC@K) / �. �. �1@0520 //  548F8=0 B@C40 8 ?@><KH;5==0O M:>;>38O. – 2014. – № 8. %. 38–43.  
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