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USE OF MILK WHEY IN TECHNOLOGIES FOR THE PRODUCTION OF 

DISTILLATES 

E. A. Tsed, S. V. Volkova, V. A. Novikova, Yu. V. Ivchina, Zh. V. Tsingaleva 

Belarusian State University of Food and Chemical Technologies 

ABSTRACT 
Introduction. Currently, there is a steady trend in the alcoholic beverage market in the Republic of Belarus 

towards increasing the production of beverages based on distillates, such as whiskey, brandy, cognac, rum, 

tincture, etc. Distillates production technologies primarily involve the use of grain (starch-containing) and 

sugar-containing (fruit and berry, grape) raw materials. However, it should be noted that the research aimed 

at identifying new promising types of raw materials for producing distillates will enable the development of 

a new methodological basis for creating beverages with unique flavour characteristics unmatched by any 

other alcoholic products. This article is dedicated to studying the possibility of using non-traditional raw 

materials in distillate production technologies, particularly whey ‒ a by-product of dairy production, focusing 

on identifying the factors that determine the technological aspects of its processing. The scientific objective 

is to evaluate the characteristics of biochemical processes during the fermentation of wort obtained using 

pasteurized whey compared to traditional malt wort, as well as to investigate the organoleptic characteristics 

of distillates produced from these substrates. 

Materials and methods. The objects of the study were: pasteurized milk whey (TU BY 100098867.371), 

dry alcohol yeast Saccharomyces cerevisiae in accordance with TU RB 100104781.010-2005, pale barley 

brewing malt (GOST 29294-2014), granulated sugar (GOST 33222-2015), hibiscus (Sudan rose/karkade) 

petals (TU 9198-002-46951679-2002). The studies were carried out using generally accepted research 

methods in alcohol production (GOST 10840; GOST 30483-97; GOST ISO 520-2014; GOST 13586.5-2015; 

GOST 10845-98; GOST 10844-74; GOST 31683-2012, etc.). 

Results. The feasibility and technological parameters for the use of pasteurized milk whey in distillate 

production technologies, including preliminary whey processing, adjustment of its chemical composition, 

fermentation, and distillation, were established. It was determined that wort based on milk whey must be 

pretreated to remove coagulable proteins that hinder fractional distillation. A comparative analysis of the 

proposed methods for preliminary preparation of milk wort showed that the most preferable method is 

double thermal treatment at a maximum temperature of 96‒100 ℃ followed by mandatory filtration. It was 
demonstrated that thermal treatment of milk whey, compared to the "hibiscus"method, has certain 

advantages and increases the efficiency of wort fermentation by 2 %. 

Conclusion. The use of milk whey as a raw material component for distillate production improves product 

quality and enhances resource conservation by utilizing by-products from related food industries. This 

approach also broadens the range of national alcoholic beverages produced by distillation. The results 

obtained contribute to the scientific and practical knowledge of raw materials and technologies for producing 

distillates with high flavour and aroma characteristics, which will ensure economic benefits for domestic 

enterprises. 
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4>;8 ACE8E 25I5AB2, ;0:B>7K, :8A;>B=>AB8 2 <>;>G=>9 AK2>@>B:5 ?> �"%& 33957; 
A>45@60=85 15;:>2 ?> �"%& 34536; A>45@60=85 <>;>G=>9 :8A;>BK 
A?5:B@>D>B><5B@8G5A:8< <5B>4><, A>45@60=85 7>;K ?> �"%& 56833 [22‒25]. 
"?@545;5=85 >@30=>;5?B8G5A:8E ?>:070B5;59, <0AA>2>9 4>;8 ?@8<5A59, M:AB@0:B0, 

:8A;>B=>AB8, ?@>4>;68B5;L=>AB8 >A0E0@820=8O, 0<8;>;8B8G5A:>9 0:B82=>AB8 2 OG<5==>< 
A>;>45 ?> �"%& 29294 [20]. "?@545;5=85 :>=F5=B@0F88 MB8;>2>3> A?8@B0, A>45@60=85 
2848<>9 :>=F5=B@0F88 ACE8E 25I5AB2 2 7@5;>9 1@06:5 ?> �"%& 12787 [26], >?@545;5=85 
<0AA>2>9 4>;8 ACE8E 25I5AB2 2 ACA;5, >1I53> A>45@60=8O @0AB2>@8<KE A1@068205<KE 
C3;52>4>2, A>45@60=85 0<8==>3> 07>B0, B8B@C5<>9 8 0:B82=>9 :8A;>B=>AB8, AB5?5=8 
A1@06820=8O ?> [27]. %B0B8AB8G5A:CN >1@01>B:C @57C;LB0B>2 8AA;54>20=8O 8 D>@<8@>20=85 
107K 40==KE A @57C;LB0B0<8 8AA;54>20=89 ?@>2>48;8 A 8A?>;L7>20=85< ?@>3@0<<K           
MS Excel. 

 

$��'�0&�&/ � �) "�%'���!�� 

�;O 2KO2;5=8O 2>7<>6=>AB8 8A?>;L7>20=8O <>;>G=>9 AK2>@>B:8 2 B5E=>;>38OE 
?>;CG5=8O 48AB8;;OB>2 1K;8 ?@>2545=K 8AA;54>20=8O ?> >?@545;5=8N ?>:070B5;59 55 
:0G5AB20, @57C;LB0BK :>B>@KE ?@54AB02;5=K 2 B01;8F51. 
�0: A;54C5B 87 ?>;CG5==KE M:A?5@8<5=B0;L=KE 40==KE, 8AA;54C5<0O <>;>G=0O AK2>@>B:0 

E0@0:B5@87C5BAO 35B5@>35==K< 18>E8<8G5A:8< A>AB02><, 2:;NG0NI8< 2 A51O 15;:8, 
C3;52>4K, >@30=8G5A:85 :8A;>BK 8 <8=5@0;L=K5 25I5AB20, 0 B0:65 A>>B25BAB2C5B 
=>@<0B82=K< ?>:070B5;O< :0G5AB20 8 55 2>7<>6=> 8A?>;L7>20BL 2 ?;0=8@C5<KE 
8AA;54>20=8OE. 
�=0;>38G=K< >1@07>< 1K;0 ?@>2545=0 >F5=:0 ?>:070B5;59 :0G5AB20 OG<5==>3> A>;>40, 

@57C;LB0BK :>B>@>9 ?@54AB02;5=K 2 B01;8F5 2. 
�=0;87 ?>;CG5==KE 40==KE A2845B5;LAB2CNB > 2KA>:8E ?>:070B5;OE :0G5AB20 

8AA;54C5<>3> A>;>40 8 2>7<>6=>AB8 53> ?@8<5=5=8O 2 ?;0=8@C5<KE 8AA;54>20=8OE. 
!0 A;54CNI5< MB0?5 @01>BK 8AA;54C5<K5 284K AK@LO 8A?>;L7>20;8 4;O ?>;CG5=8O ACA;0 

:0: >4=>3> 87 >A=>2=KE B5E=>;>38G5A:8E :><?>=5=B>2 ?@>872>4AB20 48AB8;;OB>2, 
8A?>;L7C5<>3> 70B5< 4;O A1@06820=8O 8 2K45;5=8O ;5BCG59 D@0:F88.  
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&45?. 1. #>:070B5;8 :0G5AB20 <>;>G=>9 AK2>@>B:8, 8A?>;L7C5<>9 4;O ?>;CG5=8O 48AB8;;OB>2  
Table 1. Quality indicators of dairy products used to obtain distillates 

!08<5=>20=85 ?>:070B5;59 
 >;>G=0O AK2>@>B:0 ?0AB5@87>20==0O 

&@51>20=8O �"%& 53438 �AA;54C5<K9 >1@075F 
<>;>G=>9 AK2>@>B:8  

�=5H=89 284 8 :>=A8AB5=F8O 
"4=>@>4=0O 684:>ABL. 
�>?CA:05BAO =0;8G85 
15;:>2>3> >A04:0 

"4=>@>4=0O 684:>ABL. �57 
>A04:0 

*25B �;54=>-75;5=K9 �;54=>-75;5=K9 

�:CA 8 70?0E %2>9AB25==K9 <>;>G=>9 
AK2>@>B:5, A;04:>20BK9 

%2>9AB25==K9 <>;>G=>9 
AK2>@>B:5, A;04:>20BK9 

 0AA>20O 4>;O ACE8E 25I5AB2, 
%, =5 <5=55 5,6 6,2±0,3 

 0AA>20O 4>;O ;0:B>7K, %,            
=5 <5=55 4,0 4,8±0,24 

�8A;>B=>ABL, º&, =5 1>;55 20 5,4±0,27 
�:B82=0O :8A;>B=>ABL (@!),         

=5 1>;55 6,0 4,47±0,22 

%>45@60=85 7>;K, % - 0,3±0,015 
%>45@60=85 15;:>2, % - 0,7±0,035 
 >;>G=0O :8A;>B0, % - 0,1±0,005 

 
&45?. 2. #>:070B5;8 :0G5AB20 OG<5==>3> A>;>40, 8A?>;L7C5<>3> 4;O ?>;CG5=8O B@048F8>==>3> 

ACA;0 4;O 48AB8;;OB>2 

Table 2. Quality indicators of barley malt used to obtain traditional wort for distillates 

!08<5=>20=85 ?>:070B5;59 
%>;>4 A25B;K9 OG<5==K9 ?82>20@5==K9 

&@51>20=8O �"%& 29294 %>;>4 OG<5==K9 A25B;K9 
?82>20@5==K9  

�=5H=89 284 
 

"4=>@>4=0O 75@=>20O 
<0AA0, =5 A>45@60I0O 
?;5A=52KE 75@5= 8 
2@548B5;59 

"4=>@>4=0O 75@=>20O <0AA0, 
=5 A>45@60I0O ?;5A=52KE 
75@5= 8 2@548B5;59 

*25B "B A25B;>-65;B>3> 4> 
65;B>3> %25B;>-65;BK9 

�:CA %>;>4>2K9, A;04:>20BK9 %>;>4>2K9, A;04:>20BK9 
�0?0E %>;>4>2K9 %>;>4>2K9 

 0AA>20O 4>;O A>@=>9 ?@8<5A8, %, 
=5 1>;55 0,30,5  

 0AA>20O 4>;O M:AB@0:B0 2 ACE>< 
25I5AB25 A>;>40 B>=:>3>         
?><>;0, %, =5 <5=55 

76,079,0 79,0±3,9 

#@>4>;68B5;L=>ABL >A0E0@820=8O, 
<8=, =5 1>;55 1525 15 

�8A;>B=>ABL, :. 54. 0,91,3 1,1±0,05 
�<8;>;8B8G5A:0O 0:B82=>ABL ?> 
<5B>4C �8=48H0-�>;L10E0, 54/3 240260 337,5±16,9 

 

&@048F8>==>5 A>;>4>2>5 ACA;> 4;O ?>;CG5=8O 48AB8;;OB>2, O2;ONI55AO :>=B@>;L=K< 
>1@07F><, 3>B>28;8 =0AB>9=K< A?>A>1>< A;54CNI8< >1@07><. (@0:F8>==> 4@>1;5==K9 
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OG<5==K9 A>;>4 A<5H820;8 A 2>4>9 2 A>>B=>H5=88 A>;>4:2>40 2 1:4, ?>A;5 G53> 
?>A;54>20B5;L=> >ACI5AB2;O;8 =03@52 70B>@0 ?@8 7040==KE D8:A8@>20==KE B5<?5@0BC@0E 8 
>ACI5AB2;O;8 53> 2K45@6:C ?> A;54CNI59 AE5<5:  

 ?5@20O ?0C70: (47±0,5) °%, ?@>4>;68B5;L=>ABL 2K45@6:8  30 <8=; 
 2B>@0O ?0C70: (52±0,5) °%, ?@>4>;68B5;L=>ABL 2K45@6:8  30 <8=; 
 B@5BLO ?0C70: (62±0,5) °%, ?@>4>;68B5;L=>ABL 2K45@6:8  90 <8=; 

 G5B25@B0O ?0C70: (70±0,5) °%, ?@>4>;68B5;L=>ABL 2K45@6:8  40 <8=; 
 ?OB0O ?0C70: (78±0,5) °%, ?@>4>;68B5;L=>ABL 2K45@6:8  30 <8=. 
#>;=>BC >A0E0@820=8O >?@545;O;8 ?> 9>4=>9 ?@>15. #>A;5 G53> ?>;CG5==>5 A>;>4>2>5 

ACA;> >E;0640;8 4> :><=0B=>9 B5<?5@0BC@K 24‒25 °C 8 >?@545;O;8 2 =5< A;54CNI85 
?>:070B5;8 :0G5AB20: <0AA>2CN 4>;N ACE8E 25I5AB2, 0:B82=CN 8 B8B@C5<CN :8A;>B=>ABL, 
<0AA>2CN :>=F5=B@0F8N @0AB2>@8<KE A1@068205<KE C3;52>4>2, A>45@60=85 0<8==>3> 07>B0 
(B01;8F0 3).  

%CA;> =0 >A=>25 <>;>G=>9 AK2>@>B:8 3>B>28;8 A;54CNI8< >1@07><. �=0G0;5 <>;>G=CN 
AK2>@>B:C =03@520;8 4> B5<?5@0BC@K (50±2) °% 8 ?@8 MB>9 B5<?5@0BC@5 2=>A8;8 @0AG5B=>5 
:>;8G5AB2> A0E0@0-?5A:0 4;O 4>AB865=8O A>45@60=8O ACE8E 25I5AB2 2 3>B>2>< ACA;5     
(20±0,1) %. #@8 ?>AB>O==>< ?5@5<5H820=88 ACA;> 2K45@6820;8 2 B5G5=85 10 <8= 4> 
?>;=>3> @0AB2>@5=8O A0E0@0, ?>A;5 G53> 53> ?>425@30;8 B5@<8G5A:>9 >1@01>B:5 ?@8 
B5<?5@0BC@5 (70±1) °C 2 B5G5=85 15 <8=. �0B5< <>;>G=>5 ACA;> >E;0640;8 4> :><=0B=>9 
B5<?5@0BC@K 24‒25 °C 8 >?@545;O;8 2 =5< ?>:070B5;8 :0G5AB20, 0=0;>38G=K5 A>;>4>2><C 
ACA;C. #>;CG5==K5 @57C;LB0BK ?@54AB02;5=K 2 B01;8F5 3. 

�0: A2845B5;LAB2CNB ?>;CG5==K5 @57C;LB0BK, E8<8G5A:89 A>AB02 8 ?>:070B5;8 :0G5AB20 
42CE @07=KE ?> ?@>8AE>645=8N 284>2 ACA;0 ACI5AB25==> >B;8G0NBAO.  >;>G=>5 ACA;> 
E0@0:B5@87C5BAO 1>;55 2KA>:>9 B8B@C5<>9 :8A;>B=>ABLN 8 1>;55 =87:8< 7=0G5=85< @! 
(A>>B25BAB25==> 5,2 8 4,7 3@04) 2 A@02=5=88 A A>;>4>2K< ACA;>< (1,55 8 5,5 3@04). "4=0:> 2 
A>;>4>2>< ACA;5 >B<5G5=> 1>;55 2KA>:>5 (=0 9 %) A>45@60=85 @0AB2>@8<KE A1@068205<KE 
C3;52>4>2 8 =0 20 % 0<8==>3> 07>B0.  

 
&45?. 3. %@02=8B5;L=K9 0=0;87 <>;>G=>3> 8 A>;>4>2>3> ACA;0, 8A?>;L7C5<>3> 4;O ?>;CG5=8O 

48AB8;;OB>2 

Table 3. Comparative analysis of milk and malt wort used to obtain distillates 

!08<5=>20=85 ?>:070B5;O 
�=0G5=85 

 >;>G=>5 ACA;> %>;>4>2>5 
ACA;> 

 0AA>20O 4>;O ACE8E 25I5AB2, % 20,0±1,0 20,0±1,0 
 0AA>20O :>=F5=B@0F8O @0AB2>@8<KE 
A1@068205<KE C3;52>4>2, 3/100 A<3 

15,2±0,76 16,6±0,83 

�:B82=0O :8A;>B=>ABL (@!) 4,7 5,5 

&8B@C5<0O :8A;>B=>ABL, 3@04 5,2±0,2 1,55±0,1 

%>45@60=85 0<8==>3> 07>B0, <3/100 A<3 13,5±0,67 16,24±0,81 

 

&0:8< >1@07><, <>6=> A45;0BL 2K2>4 > B><, GB> 8AA;54C5<K5 >1@07FK ACA;0 
E0@0:B5@87CNBAO <=>3>:><?>=5=B=K< E8<8G5A:8< A>AB02>< 8 A>45@60B 2A5 =5>1E>48<K5 
4;O 687=545OB5;L=>AB8 4@>6652KE :;5B>: ?8B0B5;L=K5 25I5AB20. 
%;54CNI89 MB0? 40==>9 =0CG=>9 @01>BK 1K; ?>A2OI5= 8AA;54>20=8O< 18>E8<8G5A:8E 
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?@>F5AA>2, ?@>B5:0NI8E ?@8 A1@06820=88 8AA;54C5<KE >1@07F>2 ACA;0. �;O MB>3> 2 
>1@07FK <>;>G=>3> 8 A>;>4>2>3> ACA;0 2=>A8;8 ?@5420@8B5;L=> ?>43>B>2;5==CN @072>4:C 
4@>6659 @. Saccharomyces cerevisiae A B8B@>< 6,5E108, 2 :>=F5=B@0F88 10 % >B >1J5<0 ACA;0. 
#@>F5AA 1@>65=8O >ACI5AB2;O;8 2 B5G5=85 7 ACB>: ?@8 B5<?5@0BC@5 (25±5) °%. 

$57C;LB0B82=>ABL ?@>F5AA0 1@>65=8O ?@54AB02;5=0 2 B01;8F5 4. 
�0: A;54C5B 87 ?>;CG5==KE M:A?5@8<5=B0;L=KE 40==KE, E8<8G5A:89 A>AB02 8AE>4=>3> 

ACA;0 ?@54>?@545;O5B 48=0<8:C ?@>F5AA0 1@>65=8O. 'AB0=>2;5=>, GB> A:>@>ABL A?8@B>2>3> 
1@>65=8O 8 >1@07>20=8O ;5BCG59 D@0:F88 ACI5AB25==> ?@520;8@C5B 2 A>;>4>2>< ACA;5, GB> 
2K@060;>AL 2 =0:>?;5=88 2KA>:>9 :>=F5=B@0F88 MB0=>;0 =0 3 ACB:8 1@>65=8O 8 A>AB02;O;> 
(8,6±0,43) % >1. � <>;>G=>9 1@06:5 <0:A8<0;L=>5 A>45@60=85 MB8;>2>3> A?8@B0             
(9,4±0,47) % >1. =01;N40;>AL B>;L:> : :>=FC 7 ACB>: 1@>65=8O. %B5?5=L A1@06820=8O, 
E0@0:B5@87CNI0O MDD5:B82=>ABL ?@>F5AA0 1@>65=8O 8 1@>48;L=CN 0:B82=>ABL 
?@8<5=O5<KE 4@>6659, :>A25==> A2845B5;LAB2C5B > @07;8G=>9 AB5?5=8 1;03>?@8OB=>AB8 
?8B0B5;L=>9 A@54K 4;O 8E 687=545OB5;L=>AB8. "4=0:> 1>;55 2KA>:>5 ‒ =0 4 % ‒ 
:>;8G5AB25==>5 A>45@60=85 MB0=>;0 2 <>;>G=>9 1@06:5 ?> A@02=5=8N A A>;>4>2>9 1@06:>9, 
A2845B5;LAB2C5B > ?@8=F8?80;L=>9 2>7<>6=>AB8 ?@8<5=5=8O <>;>G=>9 AK2>@>B:8 4;O 
?>;CG5=8O 48AB8;;OB>2.  >6=> A45;0BL 2K2>4 > B><, GB>, =5A<>B@O =0 B>B D0:B, GB> 
<>;>G=>5 ACA;> O2;O5BAO =5 A>2A5< 1;03>?@8OB=>9 ?8B0B5;L=>9 A@54>9 4;O @0728B8O 
4@>6652KE :;5B>: Saccharomyces cerevisiae 70 AG5B A>45@60=8O =5A1@068205<>3> C3;52>40 
;0:B>7K, >4=0:> =0;8G85 2 =59 4@C38E :><?>=5=B>2, =0?@8<5@, <8=5@0;L=KE 25I5AB2, 
>@30=8G5A:8E :8A;>B, 0<8=>:8A;>B, ?>72>;O5B <8:@>>@30=87<0<-8AB>G=8:0< 1@>65=8O 
?>445@60BL A2>9 <5B01>;87< 8 >15A?5G8BL ?@>F5AA A?8@B>>1@07>20=8O 2 1@06:5. 

 
&45?. 4. %@02=8B5;L=K9 0=0;87 ?@>F5AA0 1@>65=8O <>;>G=>3> 8 A>;>4>2>3> ACA;0, 8A?>;L7C5<>3> 

4;O ?>;CG5=8O 48AB8;;OB>2 

Table 4. Comparative analysis of the fermentation process of milk and malt wort used to obtain distillates 

!08<5=>20=85 ?>:070B5;O �=0G5=85 
 >;>G=>5 ACA;> %>;>4>2>5 ACA;> 

#@>4>;68B5;L=>ABL ?@>F5AA0 1@>65=8O ‒ 1 ACB 

"1J5<=0O 4>;O MB8;>2>3> A?8@B0, % >1. 1,4±0,07 2,2±0,1 
�848<0O :>=F5=B@0F8O ACE8E 25I5AB2, % 18,6±0,93 16,5±0,8 

�:B82=0O :8A;>B=>ABL (@!) 4,7 5,0 

&8B@C5<0O :8A;>B=>ABL, 3@04 5,1±0,3 1,6±0,1 
%B5?5=L A1@06820=8O (2848<0O), % 7,0 17,5 

#@>4>;68B5;L=>ABL ?@>F5AA0 1@>65=8O ‒ 3 ACB 

"1J5<=0O 4>;O MB8;>2>3> A?8@B0, % >1. 4,4±0,2 8,6±0,43 
�848<0O :>=F5=B@0F8O ACE8E 25I5AB2, % 14,7±0,7 4,2±0,2 

�:B82=0O :8A;>B=>ABL (@!) 4,4 4,6 

&8B@C5<0O :8A;>B=>ABL, 3@04 5,75±0,3 2,4±0,1 
%B5?5=L A1@06820=8O (2848<0O), % 26,5 79,0 

#@>4>;68B5;L=>ABL ?@>F5AA0 1@>65=8O ‒ 7 ACB  

"1J5<=0O 4>;O MB8;>2>3> A?8@B0, % >1. 9,4±0,47 9,0±0,45 
�848<0O :>=F5=B@0F8O  ACE8E 25I5AB2, % 3,8±0,2 3,4±0,2 

�:B82=0O :8A;>B=>ABL (@!) 3,9 4,4 

&8B@C5<0O :8A;>B=>ABL, 3@04 6,3±0,3 3,7±0,2 
%B5?5=L A1@06820=8O (2848<0O), % 81,0 83,0 

 

#>A;5 >:>=G0=8O ?@>F5AA0 1@>65=8O 8AA;54C5<K5 <>;>G=CN 8 A>;>4>2CN 7@5;K5 1@06:8 

?>425@30;8 ?@>F5AAC >4=>:@0B=>9 ?5@53>=:8 A F5;LN CAB0=>2;5=8O 2>7<>6=>AB8 
D@0:F8>=8@>20=8O ;5BCG8E :><?>=5=B>2 A1@>65==>3> ACA;0. "4=0:> 2 A;CG05 ?5@53>=:8 
<>;>G=>9 1@06:8 40==K9 ?@>F5AA >ACI5AB28BL =5 C40;>AL 70 AG5B 8=B5=A82=>3> 
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?5=>>1@07>20=8O, 2K7K205<>3> B5@<8G5A:8< 2>7459AB285< =0 ?5@53>=O5<CN 
<=>3>:><?>=5=B=CN A<5AL.  
� A2O78 A MB8< ?>B@51>20;8AL 8AA;54>20=8O, =0?@02;5==K5 =0 @07@01>B:C 

B5E=>;>38G5A:8E <5@>?@8OB89, A?>A>1=KE A=878BL ?@>F5AA ?5=>>1@07>20=8O 2 A1@>65==>9 

A@545 =0 >A=>25 <>;>G=>9 AK2>@>B:8. "1I58725AB=>, GB> ?5=>>1@07CNI85 A2>9AB20 
AK2>@>B>G=KE 15;:>2, A>45@60I8EAO 2 <>;>G=>9 AK2>@>B:5, 2>7<>6=> @53C;8@>20BL ?@8 
?><>I8 @07;8G=KE A?>A>1>2 – D5@<5=B0B82=>3> 2>7459AB28O, M;5:B@>;8B=>9 :>03C;OF88 8 
4@. [27, 28]. !0<8 1K;8 ?@>2545=K 8AA;54>20=8O ?> 2K1>@C A?>A>10 ?@5420@8B5;L=>9 
>1@01>B:8 <>;>G=>3> ACA;0 A F5;LN C<5=LH5=8O 2 =5< A>45@60=8O :>03C;8@C5<KE 15;:>2, 
CG0AB2CNI8E 2 ?5=>>1@07>20=88 ?@>4C:B>2 A :>;;>84=>9 AB@C:BC@>9. �;O 2KO2;5=8O 
2>7<>6=>AB8 87<5=5=8O 48A?5@A8>==>9 AB@C:BC@K ACA;0 =0 >A=>25 <>;>G=>9 AK2>@>B:8 
1K;> 2K1@0=> 420 A?>A>10: 

 «:0@:04=K9 A?>A>1»; 
 «B5@<8G5A:89 A?>A>1». 
%CI=>ABL «:0@:04=>3> A?>A>10» 70:;NG05BAO 2 8A?>;L7>20=88 =0AB>O, ?@83>B>2;5==>3> 87 

;5?5AB:>2 @0AB5=8O :0@:045, A ?>A;54CNI8< 2=5A5=85< 53> 2 <>;>G=>5 ACA;>. �KA>:0O 
:8A;>B=>ABL =0AB>O :0@:045 2K7K205B :>03C;OF8N 15;:>2 <>;>G=>9 AK2>@>B:8 8 B5< A0<K< 
A=8605B ?5=>>1@07CNICN A?>A>1=>ABL <>;>G=>3> ACA;0. &5E=>;>38G5A:89 @568< 
?@83>B>2;5=8O <>;>G=>3> ACA;0 A 8A?>;L7>20=85< 2KH5C:070==>3> A?>A>10 ?@54CA<0B@820;: 
=03@52 <>;>G=>9 AK2>@>B:8 4> B5<?5@0BC@K (50±2) °%, 2=5A5=85 =0AB>O :0@:045 8 @0AG5B=>3> 
:>;8G5AB20 A0E0@0-?5A:0 4;O 4>AB865=8O A>45@60=8O ACE8E 25I5AB2 2 3>B>2>< ACA;5  
(22±0,1) %, B5@<8G5A:CN >1@01>B:C ?@8 B5<?5@0BC@5 (70±1) °C 2 B5G5=85 25 <8=, 
D8;LB@0F8N 8 >E;0645=85 3>B>2>3> ACA;0 4> B5<?5@0BC@K 24‒25 °C. 
«&5@<8G5A:89 A?>A>1» 2:;NG0; 2 A51O: ?5@2K9 =03@52 <>;>G=>9 AK2>@>B:8 4> 

B5<?5@0BC@K (50±2) °%, 2=5A5=85 @0AG5B=>3> :>;8G5AB20 A0E0@0-?5A:0 4;O 4>AB865=8O 
A>45@60=8O ACE8E 25I5AB2 2 3>B>2>< ACA;5 (22±0,1) %, 2B>@>9 =03@52 ?@8 B5<?5@0BC@5 
(98±2) °C 2 B5G5=85 15 <8=, D8;LB@0F8N 8 >E;0645=85 3>B>2>3> ACA;0 4> B5<?5@0BC@K                
24‒25 °C. #>:070B5;8 :0G5AB20 >1@07F>2 <>;>G=>3> ACA;0 8 7@5;>9 1@06:8 2 7028A8<>AB8 >B 
A?>A>10 ?@5420@8B5;L=>9 >1@01>B:8 <>;>G=>9 AK2>@>B:8 ?@54AB02;5=K 2 B01;8F5 5. 

 

&45?. 5. %@02=8B5;L=K9 0=0;87 2;8O=8O A?>A>10 ?@5420@8B5;L=>9 >1@01>B:8 <>;>G=>9 AK2>@>B:8 
=0 ?>:070B5;8 :0G5AB20 <>;>G=>3> ACA;0 8 7@5;>9 1@06:8 

Table 5. Comparative analysis of the influence of the method of preliminary treatment of milk whey on 

the quality indicators of milk wort and mature mash 

!08<5=>20=85 ?>:070B5;O 

�=0G5=85 

 >;>G=>5 ACA;>, 
?>;CG5==>5 A 
8A?>;L7>20=85< 

«:0@:04=>3> A?>A>10» 
 

 >;>G=>5 
ACA;>, 

?>;CG5==>5 A 
8A?>;L7>20=85< 
«B5@<8G5A:>3> 
A?>A>10» 

#>:070B5;8 :0G5AB20 <>;>G=>3> ACA;0 
 0AA>20O 4>;O ACE8E 25I5AB2, % 22,0±1,0 22,0±1,0 

 0AA>20O :>=F5=B@0F8O @0AB2>@8<KE 
A1@068205<KE C3;52>4>2, 3/100 A<3 

17,0±0,87 17,5±0,85 

�:B82=0O :8A;>B=>ABL (@!) 4,4 4,6 

&8B@C5<0O :8A;>B=>ABL, 3@04 5,6±0,28 5,4±0,27 
%>45@60=85 0<8==>3> 07>B0, <3/100 A<3 12,8±0,64 12,2±0,60 
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#@>4>;65=85 F45?. 5.   

#>:070B5;8 :0G5AB20 7@5;>9 1@06:8 (7 ACB:8 1@>65=8O) 
"1J5<=0O 4>;O MB8;>2>3> A?8@B0, % >1. 10,0±0,5 10,2±0,52 
�848<0O :>=F5=B@0F8O ACE8E 25I5AB2, % 3,6±0,18 3,4±0,17 
�:B82=0O :8A;>B=>ABL (@!) 3,8 3,8 

&8B@C5<0O :8A;>B=>ABL, 3@04 6,5±0,3 6,2±0,3 
%B5?5=L A1@06820=8O (2848<0O), % 83 84 

 

�0: A2845B5;LAB2CNB ?>;CG5==K5 M:A?5@8<5=B0;L=K5 40==K5, ?@8<5=5=85 
?@5420@8B5;L=>9 >1@01>B:8 <>;>G=>3> ACA;0 A 8A?>;L7>20=85< «B5@<8G5A:>3> A?>A>10» 2 
A>G5B0=88 A ?>2KH5=85< >A<>B8G5A:>3> 402;5=8O 8AA;54C5<>9 ?8B0B5;L=>9 A@54K 
>15A?5G8205B 1>;55 2KA>:CN MDD5:B82=>ABL ?@>F5AA0 1@>65=8O <>;>G=>3> ACA;0 (AB5?5=L 
A1@06820=8O A>AB028;0 84 %) 8 >1@07>20=85 MB0=>;0 – (10,4±0,52) % >1. ?> A@02=5=8N A 
«:0@:04=K< A?>A>1><». �>;55 B>3>, >10 8AA;54C5<KE A?>A>10 ?>72>;ONB A=878BL 
?5=>>1@07>20=85 ?@8 ?5@28G=>9 ?5@53>=:5 8 >15A?5G8BL ?>;CG5=85 48AB8;;OB0 2 >1J5<5              
60 % >B ?5@2>=0G0;L=>3> >1J5<0 7@5;>9 1@06:8. "4=0:> CG8BK20O 1>;55 2KA>:>5 – =0 2 % 2 
:>;8G5AB25==>5 A>45@60=85 MB0=>;0 2 <>;>G=>9 1@06:5, ?>;CG5==>9 A 42C:@0B=>9 
?@5420@8B5;L=>9 B5@<8G5A:>9 >1@01>B:>9, «B5@<8G5A:89 A?>A>1» 1K; >?@545;5= 
?@54?>GB8B5;L=K<. "@30=>;5?B8G5A:0O >F5=:0 8AA;54C5<KE >1@07F>2 48AB8;;OB>2 ?>:070;0, 
GB> 4;O =8E E0@0:B5@5= >G5=L <O3:89 2:CA, C<5@5==K9 A?8@B>2>9 B>= ?@8 ?>;=>< >BACBAB288 
?>A;52:CA8O. 

 

����2+�!�� 

#@>2545==K5 M:A?5@8<5=B0;L=K5 8AA;54>20=8O ?>72>;8;8 CAB0=>28BL 2>7<>6=>ABL 8 
F5;5A>>1@07=>ABL 8A?>;L7>20=8O ?>4AK@=>9 A;04:>9 <>;>G=>9 AK2>@>B:8 2 B5E=>;>38OE 
?>;CG5=8O 48AB8;;OB>2 A 2KA>:8<8 >@30=>;5?B8G5A:8<8 E0@0:B5@8AB8:0<8, GB> 
>15A?5G8205B MDD5:B @5AC@A>A15@565=8O ?@8 ?@>872>4AB25 0;:>3>;L=>9 ?@>4C:F88 8 
?>2KH05B M:>;>38G=>ABL ?@>872>4AB20 2 F5;><. 'AB0=>2;5=>, GB> 8A?>;L7>20=85 <>;>G=>9 
AK2>@>B:8 2>7<>6=> B>;L:> ?@8 CA;>288 ?@5420@8B5;L=>9 55 >1@01>B:8, ?>72>;ONI59 
C<5=LH8BL ?5=>>1@07>20=85 <>;>G=>9 1@06:8 ?@8 ?5@53>=:5 (B01;8F0 5).  
#@54;>65=> 420 A?>A>10 ?> :>@@5:B8@>2:5 :>;;>84=>9 A8AB5<K A1@068205<>3> ACA;0: 

«:0@:04=K9 A?>A>1» 8 «B5@<8G5A:89 A?>A>1». #>;CG5==K5 @57C;LB0BK @072820NB >1;0ABL 
=0CG=>-?@0:B8G5A:8E 7=0=89 > AK@L5 8 B5E=>;>38OE ?>;CG5=8O 48AB8;;OB>2 A 2KA>:8<8 
2:CA>-0@><0B8G5A:8<8 E0@0:B5@8AB8:0<8, GB> 1C45B ?@54>?@545;OBL ?>;CG5=85 
M:>=><8G5A:>3> MDD5:B0 4;O >B5G5AB25==KE ?@54?@8OB89. 
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