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�6989A<9. �@0DB>2>5 ?82>20@5=85 – 206=59H55 =0?@02;5=85 @0728B8O A>2@5<5==>9 ?82>20@5==>9 
>B@0A;8. *5;L 8AA;54>20=8O – 8<?>@B>70<5I5=85 ?@8 ?@>872>4AB25 :@0DB>2>3> ?820 A >@838=0;L=K-
<8 2:CA>0@><0B8G5A:8<8 A2>9AB20<8. !0CG=0O 7040G0 – >F5=:0 D878>;>38G5A:8E 8 B5E=>;>38G5A:8E 
A2>9AB2 =>2KE 4;O :@0DB>2>3> ?82>20@5=8O HB0<<>2 4@>6659. 
  4F9D<4?O < @9FB8O. #OBL HB0<<>2 M:A?5@8<5=B0;L=KE >1@07F>2 4@>6659 Saccharomyces 

cerevisiae – � -1, � -2, � -3, � -4, � -5 (�!' «�=AB8BCB <8:@>18>;>388 !�! �5;0@CA8»). �;O 
?>;CG5=8O ?8B0B5;L=>9 A@54K 8A?>;L7>20;8 A25B;K9 ?82>20@5==K9 OG<5==K9 A>;>4 (�"%& 29294) 8 
M:AB@0:B OG<5==>-A>;>4>2K9 =5>E<5;5==K9 (&' 9184-489-05031531). "1I5?@8=OBK5 D878:>-
E8<8G5A:85, <8:@>18>;>38G5A:85 8 18>E8<8G5A:85 <5B>4K 8AA;54>20=89. 
$9;G?PF4FO. 'AB0=>2;5=K D878>;>38G5A:85 (28B0;L=>ABL, C45;L=0O A:>@>ABL @>AB0, C?8B0==>ABL ?> 
3;8:>35=C, ?>G:>20=85) 8 B5E=>;>38G5A:85 (AB5?5=L 8 A:>@>ABL A1@06820=8O, 1@>48;L=0O 0:B82=>ABL, 
A?8@B>>1@07>20=85) E0@0:B5@8AB8:8 =>2KE 4;O ?82>20@5==>3> ?@>872>4AB20 4@>6659, =0 >A=>20=88 
:>B>@KE A>AB02;5=K :0@BK >A=>2=KE 18>B5E=>;>38G5A:8E A2>9AB2 87CG05<KE HB0<<>2, GB> ?>72>;O-
5B F5;5=0?@02;5==> 8 MDD5:B82=> >?@545;OBL B5E=>;>38G5A:85 @568<K 8E 8A?>;L7>20=8O 2 :0G5AB25 
8AB>G=8:0 1@>65=8O 8 C?@02;OBL ?@>F5AA>< =0:>?;5=8O 8E 18><0AAK.  
�O6B8O. �7CG5==K5 HB0<<K 4@>6659 @5:><5=4>20=K 4;O ?@8<5=5=8O 2 ?@><KH;5==>AB8, B. G. 2 
F5;OE 8<?>@B>70<5I5=8O 8 A>740=8O >B5G5AB25==>9 :>;;5:F88 4@>6659. #>72>;ONB AD>@<8@>20BL 
7040==K9 2:CA>0@><0B8G5A:89 ?@>D8;L 3>B>2>3> ?@>4C:B0. &5E=>;>38G5A:8 MDD5:B82=K, =5 B@51CNB 
4>?>;=8B5;L=>3> >1>@C4>20=8O 8 4@C38E :0?8B0;L=KE 70B@0B ?@8 8A?>;L7>20=88 2 ?@>872>4AB25.  

��2+��/� %�"��: 8<?>@B>70<5I5=85; :@0DB>2>5 ?82>; 4@>668; D878>;>38G5A:85 A2>9AB20; 
1@>48;P=0S 0:B82=>ABP; AB5?5=P A1@06820=8S; 28B0;P=>ABP.  

��3 *�&�$"��!�3:  *54, �. �. �AA;54>20=85 D878>;>38G5A:8E 8 B5E=>;>38G5A:8E A2>9AB2 =>-
2KE 4;O :@0DB>2>3> ?82>20@5=8O HB0<<>2 4@>6659 / �. �. *54 // �5AB=8: �5;>@CAA:>3> 3>AC40@AB-
25==>3> C=825@A8B5B0 ?8I52KE 8 E8<8G5A:8E B5E=>;>389. – 2023. – № 1(34). – %. 62–77. 

 

STUDY OF PHYSIOLOGICAL AND TECHNOLOGICAL PROPERTIES  

OF NEW YEAST STRAINS USED IN CRAFT BREWING  

 E. A. Tsed 

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

 

ABSTRACT   
Introduction. Craft brewing is a strategic focus area in the development of today´s brewing industry. The 

purpose of the study is to develop import substitution goods in the production of craft beer with unique fla-

voring properties. The scientific task is to evaluate the physiological and technological properties of new 

yeast strains used in craft brewing. 

Materials and methods. Five strains of experimental samples of yeast Saccharomyces cerevisiae – IM-1, 

IM-2, IM-3, IM-4, IM-5 (SSI «Institute of Microbiology of the National Academy of Sciences of Belarus»). 
Light brewers´ barley malt (GOST 29294) and non-hopped barley malt extract (TS 9184-489-05031531) for 

obtaining a nutrient medium. Generally accepted physico-chemical, microbiological and biochemical re-

search methods.  

Results. Physiological (vitality, specific growth rate, glycogen state, budding) and technological (degree and 



  �еEF=и> ��'&, 2023 № 1(34) 

 

 

 

 

 

63 

rate of fermentation, fermentation activity, alcohol formation) characteristics of new yeast used in brewing 

industry were determined. Taking into account these characteristics there were worked out process sheets of 

the main biotechnological properties of the strains under study, which makes it possible to determine the 

technological modes of their use as a source of fermentation in a specific and effective way and manage the 

process of accumulation of their biomass. 

Conclusions. The studied yeast strains are recommended to be used in industry, including for import substi-

tution and the creation of national collection of yeast. They make it possible to develop a specified flavor 

profile of the finished product. The yeasts are technologically efficient and do not require additional equip-

ment and other capital costs when used in production. 

KEY WORDS: import substitution; craft beer; yeast; physiological properties; fermentation activity; de-

gree of fermentation; vitality. 

FOR CITATION:  Tsed, E. A. Study of physiological and technological properties of new yeast strains 

used in craft brewing  / E. A. Tsed  // Vestnik of the Belarusian State University of Food and Chemical 

Technologies. – 2023. – № 1(34). – $. 62–77 (in Russian). 
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� =0AB>OI55 2@5<O :@0DB>2>5 ?82>20@5=85 – MB> 0:B82=> @072820NI89AO A5:B>@ ?82>20@5=-
=>9 ?@><KH;5==>AB8, :>B>@K9 A :064K< 3>4>< 70=8<05B 2A5 1>;LHCN 4>;N >1I53> @K=:0 ?8-
20. �725AB=>, GB> ?>B@518B5;LA:85 A2>9AB20 ?820 2 7=0G8B5;L=>9 AB5?5=8 7028AOB >B ?@8<5=O5-
<KE >A=>2=KE AK@L52KE :><?>=5=B>2 – OG<5==>3> (8;8 ?H5=8G=>3>) A>;>40, E<5;O, 2>4K 8 
4@>6659. �06=59H85 ?>:070B5;8 :0G5AB20 3>B>2>3> ?820 (>@30=>;5?B8G5A:85 8 D878:>-
E8<8G5A:85 E0@0:B5@8AB8:8) O2;ONBAO D0:B>@0<8, D>@<8@CNI8<8 :>=:C@5=B>A?>A>1=>ABL 
40==>3> =0?8B:0 =0 @K=:5 [1–4].  

"B45;L=K< =0?@02;5=85< @0728B8O :@0DB>2>3> ?82>20@5=8O O2;O5BAO ?@8<5=5=85 =>2KE 
MDD5:B82=KE 4@>6659, 0 B0:65 =5B@048F8>==KE 284>2 4@>6659 8 10:B5@89, GB> ?>72>;O5B ?>-
;CG0BL ?82> A =5>1KG=> ?@8OB=K<8 A5=A>@=K<8 E0@0:B5@8AB8:0<8 8 D878:>-E8<8G5A:8<8 
A2>9AB20<8. -B> >1CA;>2;5=> B5<, GB> :0G5AB25==K9 8 :>;8G5AB25==K9 A>AB02 25I5AB2, >1@0-
7CNI8EAO ?@8 A1@06820=88 ?82=>3> ACA;0, 2> <=>3>< >?@545;O5BAO D878>;>38G5A:8< A>AB>O-
=85< <8:@>>@30=87<>2, 8E 18>E8<8G5A:>9 A?>A>1=>ABLN A1@06820BL B5 8;8 8=K5 C3;52>4K, 0 
B0:65 A?>A>1=>ABLN 4@>6652KE :;5B>: 040?B8@>20BLAO : CA;>28O< :>=:@5B=>9 ?8B0B5;L=>9 
A@54K. %:>@>ABL 8 3;C18=0 A1@06820=8O ?82=>3> ACA;0, >1@07>20=85 >A=>2=KE 8 ?>1>G=KE 
?@>4C:B>2 A?8@B>2>3> 1@>65=8O D>@<8@CNB 2:CA>0@><0B8G5A:89 ?@>D8;L 3>B>2>3> =0?8B:0, 
53> <8:@>18>;>38G5A:CN 8 :>;;>84=CN AB018;L=>ABL [5–8].  

�@0DB>2K5 ?82>20@=8 2 A2>5< 0AA>@B8<5=B5 A>45@60B 1>;LH>5 :>;8G5AB2> C=8:0;L=KE A>@-
B>2 ?820, 4;O ?>;CG5=8O :>B>@KE 206=CN @>;L 83@0NB 8<5==> >?@545;5==K5 HB0<<K 4@>6659 
(Saccharomyces cerevisiae) 8;8 8E A>G5B0=85. �K1>@ @0AK 4@>6659 >?@545;O5B E0@0:B5@ 8 AB0-
18;L=>ABL ?@>B5:0=8O =081>;55 4;8B5;L=KE AB0489 ?@>872>4AB20 ?820 – 3;02=>3> 1@>65=8O 8 
4>1@06820=8O, 0 B0:65 >1@07>20=85 25I5AB2, >B25G0NI8E 70 2:CA 8 0@><0B 3>B>2>3> ?@>4C:B0 
?@8 D5@<5=B0F88. � 206=59H8< E0@0:B5@8AB8:0< ?@8<5=O5<KE HB0<<>2 4@>6659 >B=>AOBAO 
AB5?5=L A1@06820=8O, D;>:C;OF8O, ?5=>>1@07>20=85, :0G5AB2> 8 :>;8G5AB2> >A=>2=KE 8 0@><0-
B8G5A:8E ?>1>G=KE ?@>4C:B>2, >1@07CNI8EAO ?@8 1@>65=88 [9–10]. 

�;O @0AH8@5=8O :>;8G5AB20 HB0<<>2, 8A?>;L7C5<KE 2 ?@>872>4AB25 :@0DB>2>3> ?820, ?@>-
2>4OBAO 8AA;54>20=8O ?> 2KO2;5=8N 18>E8<8G5A:8E E0@0:B5@8AB8: C 48:8E 4@>6659 8 8E A?>-
A>1=>AB8 A1@06820BL ?82=>5 ACA;> [11]. 'AB0=>2;5=0 35B5@>;0:B8G5A:0O D5@<5=B0F8O C3;52>-
4>2 C HB0<<>2 Shizosaccharomyces japonicus, Hanseniaspora vineae, Lachancea fermentati 8 
L.thermotolerans, Wickerhamomyces anomalus, GB> 45;05B 2>7<>6=K< 8E 8A?>;L7>20=85 2 =>2>9 
>1@01>B:5 :8A;>3> ?820. -B> ?>72>;O5B 8A:;NG8BL ?@8<5=5=85 B@048F8>==KE <>;>G=>:8A;KE 
10:B5@89, :>B>@K5 8A?>;L7CNB 2 B5E=>;>388 ?>;CG5=8O :8A;>3> ?820 [12]. �C;LBC@0 
L.thermotolerans A8=B578@C5B ?@8 A2>5< @0728B88 1>;LH>5 :>;8G5AB2> <>;>G=>9 :8A;>BK 8 
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D@C:B>2K5 MD8@K, GB> ?>72>;O5B MDD5:B82=> @53C;8@>20BL @! A@54K 8 8A?>;L7>20BL 40==CN 
:C;LBC@C :0: ?@8 ?5@28G=>9 D5@<5=B0F88, B0: 8 ?@8 D5@<5=B0F88 2 1CBK;:0E 4;O ?>;CG5=8O 
1>;55 2KA>:>3> A>45@60=8O 48>:A840 C3;5@>40 8 ?5=>>1@07>20=8O. 
�@>668 2840 Torulaspora delbrueckii A?>A>1=K A8=B578@>20BL F25B>G=K5 8 D@C:B>2K5 A;>6-

=K5 MD8@K, 2KA2>1>640BL ?>;8A0E0@84K 8, B0:8< >1@07><, C;CGH0BL 2:CA, AB@C:BC@C ?820 8 
>ICI5=85 2> @BC. �0==CN :C;LBC@C <>6=> 8A?>;L7>20BL >B45;L=>, ?>A;54>20B5;L=> 8;8 2 
A<5H0==KE :C;LBC@0E A Saccharomyces cerevisiae 8;8 Shizosaccharomyces pombe. 

#@54AB02;ONB 8=B5@5A 4@>668 2840 W.anomalus (Pichia anomala), :>B>@K5 <>3CB CB8;878@>-
20BL 1>;LH>5 :>;8G5AB2> 8AB>G=8:>2 C3;5@>40 – ?5=B>7K, 35:A>7K, 48- 8 B@8A0E0@84K, =5:>B-
@K5 A?8@BK, >@30=8G5A:85 :8A;>BK, 68@=K5 :8A;>BK 8 0@><0B8G5A:85 C3;52>4K. -B8 4@>668 
B0:65 A?>A>1=K ?5@5=>A8BL M:AB@5<0;L=K5 7=0G5=8O @! 8 B5<?5@0BC@K 8 A8=B578@>20BL MB8;-
0F5B0B, A>548=5=85 A A8;L=>9 ?@>B82>3@81:>2>9 0:B82=>ABLN [13]. 
%>2@5<5==0O B5=45=F8O – ?@>872>4AB2> :@0DB>2>3> ?820 ?CB5< D5@<5=B0F88 4@>6659, 2K-

45;5==KE 87 1@>4OI53> ACA;0 /28=0/E;510. ,B0<<K Saccharomyces cerevisiae, 2K45;5==K5 87 
:CAB0@=KE 70:20A>:, CA?5H=> ?@8<5=ONBAO 4;O ?>;CG5=8O :@0DB>2>3> ?820 >?@545;5==KE AB8-
;59 [11,12]. 
�@>668 Dekkera/Brettanomyces, 2K45;5==K5 2> 2@5<O A?>=B0==>3> 1@>65=8O ?@8 ?>;CG5=88 

?820 Lambic, O2;ONBAO >A=>2=K<8 B@048F8>==K<8 4@>660<8 4;O ?@>872>4AB20 :8A;>3> :@0D-
B>2>3> ?820. �@>668 40==>3> 2840 70 AG5B ?@8ACBAB28O 2 =8E D5@<5=B0 β-3;R:>78407O A?>A>1-
=K <5B01>;878@>20BL 8AB>G=8:8 C3;5@>40, =5 CA208205<K5 Saccharomyces, 2:;NG0O F5;;>18>7C 
8 45:AB@8=K. #@8 A2>5< @0728B88 >=8 A8=B578@CNB 7=0G8B5;L=>5 :>;8G5AB2> D@C:B>2KE, F25-
B>G=KE MD8@>2 8 4@C38E ;5BCG8E A>548=5=89, 87<5=OO B0:8< >1@07>< A5=A>@=K5 E0@0:B5@8AB8-
:8 ?>;CG05<>3> ?820. "4=0:>, ?@8 =5?@028;L=>< 2545=88 ?@>F5AA0 1@>65=8O 4@>668 
Dekkera/Brettanomyces <>3CB 1KBL ?@8G8=>9 =5?@8OB=KE 0@><0B>2, B0:8E :0: «54:89 4K<», 
«?;0ABK@L» 8 4@. [14]. 
#@>2>4OBAO 8AA;54>20=8O ?> A>740=8N 8A:CAAB25==KE 381@84>2 4@>6659 Saccharomyces 

cerevisiae – Saccharomyces non cerevisiae, 8<5NI8E <5B01>;87< ;035@=KE 4@>6659 [13]. 
� =0AB>OI55 2@5<O ?@>872>48B5;O< :@0DB>2>3> ?820 2 $5A?C1;8:5 �5;0@CAL ?@54;030NB ?8-

2>20@5==K5 4@>668 2 42CE 20@80=B0E: ACE85 3@0=C;8@>20==K5 :C;LBC@K 8 684:85 :C;LBC@K 2> 
D;0:>=0E 8;8 ?0:5B0E A ?8B0B5;L=>9 :0?AC;>9 [11]. #@58<CI5AB2>< 8A?>;L7>20=8O ACE8E 
4@>6659 2 A@02=5=88 A 684:8<8 @072>4:0<8 O2;ONBAO: ?@>AB>B0 8A?>;L7>20=8O 8 A>:@0I5=85 
2@5<5=8 =0 8E ?>43>B>2:C; 2>7<>6=>ABL ?>;CG0BL 70 :>@>B:89 ?5@8>4 2@5<5=8 =C6=K9 >1J5< 
8=>:C;OB0; B>G=K9 @0AG5B :>;8G5AB20 2=>A8<KE =0 1@>65=85 :;5B>: ?> 25AC ACE8E 4@>6659; 
@07=>>1@0785 ?@54;0305<KE HB0<<>2 4;O @0AH8@5=8O 0AA>@B8<5=B0 2K?CA:05<KE =0?8B:>2; 
?@8 A>1;N45=88 B5<?5@0BC@=>3> @568<0 (<5=LH5 10 °%) >15A?5G8205BAO A>E@0==>ABL 30@0=B8-
@>20==>9 0:B82=>AB8 ACE8E ?@5?0@0B>2 =0 ?@>BO65=88 4;8B5;L=>3> A@>:0 – 2-E ;5B A> 4=O 2K-
?CA:0. 
"4=0:>, ?@8 8<5NI8EAO ?@58<CI5AB20E 8A?>;L7>20=8O ACE8E ?@5?0@0B>2 4@>6659 2 

?@0:B8:5 ?82>20@5=8O >B<5G05BAO @O4 =530B82=KE <><5=B>2. �>7<>6=K A;CG08, :>340 ?@8 
@072545=88 ACE8E 4@>6659 =01;N405BAO A;01>5 8;8 ?>;=>5 >BACBAB285 ?@>F5AA0 D5@<5=B0-
F88 ACA;0; ?@>F5AAK ?@8 1@>65=88 =5 =0@CH0NBAO, => CEC4H0NBAO >@30=>;5?B8G5A:85 E0-
@0:B5@8AB8:8 =0?8B:0; ?@8 =5?@028;L=> ?@>2545==>9 @5384@>B0F88 4@>6659 (>12>4=5=85 
:;5B:8) =01;N405BAO ?>2KH5==>5 :>;8G5AB2> <5@B2KE :;5B>:; ?@8 8A?>;L7>20=88 ACE8E 
4@>6659 4;O 2B>@8G=>3> 1@>65=8O =01;N405BAO ?>2KH5==>5 A>45@60=85 0<8==>3> 07>B0 2 
?8B0B5;L=>9 A@545 [15, 16]. 
"4=>9 87 ?@8G8= =5C40G ?@8 8A?>;L7>20=88 0:B82=KE ACE8E 4@>6659 <>65B 1KBL 87=0-

G0;L=> =87:>5 8E :0G5AB2> 8;8 @0735@<5B870F8O C?0:>2:8 [17]. "B<5G05BAO 7=0G8B5;L=>5 A=8-
65=85 687=5A?>A>1=>AB8 ACE8E ?@5?0@0B>2 4@>6659 ?>A;5 2A:@KB8O C?0:>2:8 ?@>872>48B5;O 
8 E@0=5=8O 8E 2 0B<>AD5@5 2>74CE0 ?@8 10 °% 2 B5G5=85 2 <5AOF52. #@8 =0@CH5=88 35@<5B8G=>-
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AB8 C?0:>2:8 70 AG5B ?>ABC?;5=8O :8A;>@>40 ?@>8AE>48B 0:B820F8O :;5B>G=KE D5@<5=B>2, 
A=865=85 70?0A0 3;8:>35=0, GB> >B@0605BAO =0 DC=:F8>=0;L=>9 0:B82=>AB8 4@>6659.  
�@><5 B>3>, =5>1E>48<> CG8BK20BL >4=C 87 206=59H8E >A>15==>AB59 ACE8E 4@>6659 – ?>-

2KH5==CN ?@>=8F05<>ABL <5<1@0=. -B> ?@82>48B, A >4=>9 AB>@>=K, : >G5=L 2KA>:>9 GC2AB28-
B5;L=>AB8 ACE8E 4@>6659, 0 A 4@C3>9 – >1CA;>2;8205B 2KE>4 2 A@54C @07;8G=KE :><?>=5=B>2 
8E :;5B>: (0<8=>:8A;>BK, 28B0<8=K, <8=5@0;L=K5 25I5AB20), GB> 70B@C4=O5B =>@<0;L=>5 ?@>-
B5:0=85 ?@>F5AA>2 @5?0@0F88 8 2>AAB0=>2;5=8O 8E D878>;>38G5A:>9 0:B82=>AB8 [18–20]. &0:8< 
>1@07><, ?@>2545=85 ?@>F5AA0 1@>65=8O A 8A?>;L7>20=85< G8ABKE :C;LBC@ 4@>6659 ?>72>;O5B 
>15A?5G8BL AB018;L=>5 ?@>B5:0=85 >A=>2=KE ?@>F5AA>2 D5@<5=B0F88 8 ?>;CG5=85 AB0=40@B=KE 
D878:>-E8<8G5A:8E 8 >@30=>;5?B8G5A:8E ?>:070B5;59 ?@>4C:B0.  
!081>;55 @0A?@>AB@0=5==K5 ACE85 4@>6652K5 :C;LBC@K, ?@8<5=O5<K5 4;O ?@>872>4AB20 

:@0DB>2>3> ?820,  ?@54AB02;5=K 2 B01;. 1. 
 

&45?. 1.  #5@5G5=L ACE8E 4@>6652KE :C;LBC@, ?@8<5=O5<KE 2 :@0DB>2>< ?82>20@5=88 [2, 3] 

Table 1.  List of dry yeast cultures used in craft brewing [2, 3] 

№ 

?/? 

 

!08<5=>20=85  
HB0<<0 

 

#@>872>48B5;L 
!081>;55 ?>4E>4OI85 ?82=K5  

AB8;8 8;8 A>@B0  
 (?> @5:><5=40F8O< ?@>872>48B5;59) 

1 Safbrew S-33 FERMENTIS ((@0=F8O) �N1K5 A>@B0 M;O 
2 Safbrew T-58 FERMENTIS ((@0=F8O) &5<=K5 A>@B0 M;O 
3 Safbrew WB-06 FERMENTIS ((@0=F8O) #H5=8G=>5 ?82> 
4 Safale US-05(56) FERMENTIS ((@0=F8O) A<5@8:0=A:85 M;8  
5 Safale S-04 FERMENTIS ((@0=F8O) %25B;K5 A>@B0 M;O, 0=3;89A:85 M;8 

6 Saflager W-34/70 FERMENTIS ((@0=F8O) �N1K5 ;035@=K5 A>@B0 
7 Gervin GV 12 Ale 

Yeast 

Muntos (�5;8:>1@8B0=8O) %25B;K5 8 B5<=K5 A>@B0 M;O,  
?H5=8G=>5 8 A?5F80;L=>5 ?82> 

8 Muntos Premium Gold Muntos (�5;8:>1@8B0=8O) %25B;K5 M;52K5 A>@B0 
9 US West Coast Yeast M44 Mangrove Jacks (H.�5;0=48O) �<5@8:0=A:85 A>@B0 M;O 
10 Mead M05 Mangrove Jacks (H.�5;0=48O) �@5?:85 A>@B0 M;O, <54>2CE8 

11 Belgian Ale M41 Mangrove Jacks (H.�5;0=48O) �5;L389A:85 A>@B0 M;59, B@0??8AB 
12 Liberty Bell Ale M36 Mangrove Jacks (H.�5;0=48O) �8BB5@, AB0CB, 0;LB18@ 
13 New World Strong Ale M42 Mangrove Jacks (H.�5;0=48O) �@5?:85 A>@B0 M;59 (IPA, 10@;8209=, 

8<?5@A:89 AB0CB) 
14 Belgian Abbey M47 Mangrove Jacks (H.�5;0=48O) �5;L389A:85 A>@B0 M;59 

15 Belgian Wit M21 Mangrove Jacks (H.�5;0=48O) #H5=8G=K5 A>@B0, 15;L389A:89 28B, 
A?5F80;L=K5 A>@B0 

16 Californian Lager M54 Mangrove Jacks (H.�5;0=48O) �035@=K5 A>@B0 
17 Beeringem Wheat BVG03 Beeringem (�5;8:>1@8B0=8O) #H5=8G=K5 A>@B0 
18 Beeringem Universal BVG01 Beeringem (�5;8:>1@8B0=8O) �N1K5 A>@B0 M;59 

19 Beeringem American Ale 

BVG04 

Beeringem (�5;8:>1@8B0=8O) -;52K5 A>@B0  8 IPA 

20 Lalbrew New Englsnd Lallemand (�2AB@8O) IPA 8 53> @07=>284=>AB8 

 

%;54C5B >B<5B8BL, GB> ?@8>1@5B5=85 70@C156=KE HB0<<>2 A2O70=> A> 7=0G8B5;L=K<8 D8-
=0=A>2K<8 70B@0B0<8, 0 @0728B85 A>1AB25==>3> ?@>872>4AB20 A5<5==KE 4@>6659 2 CA;>28OE 
<8=8-?@54?@8OB89 @5A?C1;8:8 70B@C4=8B5;L=> ?> ?@8G8=5 >BACBAB28O =5>1E>48<>9 =0CG=>-
B5E=8G5A:>9 107K G8ABKE :C;LBC@, B5E=>;>388 8E @07<=>65=8O 8 4>;6=>3> <8:@>18>;>38G5-
A:>3> :>=B@>;O ?@>F5AA0. � A2O78 A MB8< 4;O @0728B8O >B5G5AB25==>3> :@0DB>2>3> ?82>20@5=8O 
0:BC0;L=K<8 7040G0<8 O2;ONBAO ?>;CG5=85 :>=:C@5=B>A?>A>1=KE >B5G5AB25==KE HB0<<>2 ?8-
2>20@5==KE 4@>6659 8 @07@01>B:0 >@838=0;L=KE B5E=>;>389 8E :C;LB828@>20=8O. 
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*5;L 8AA;54>20=8O – 8<?>@B>70<5I5=85 ?@8 ?@>872>4AB25 :@0DB>2>3> ?820 A >@838=0;L-
=K<8 2:CA>0@><0B8G5A:8<8 A2>9AB20<8 70 AG5B 8A?>;L7>20=8O :C;LB828@C5<KE 2 @5A?C1;8-
:5 HB0<<>2 4@>6659.  
!0CG=0O 7040G0 – >F5=:0 D878>;>38G5A:8E 8 B5E=>;>38G5A:8E A2>9AB2 =>2KE 4;O :@0DB>-

2>3> ?82>20@5=8O HB0<<>2 4@>6659.  
 

 �&�$���/ �  �&"�/ 

!0CG=>-8AA;54>20B5;LA:0O @01>B0 ?@>2>48;0AL 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 
?8I52KE ?@>872>4AB2. � :0G5AB25 >1J5:B>2 8AA;54>20=8O A;C68;8  
5 M:A?5@8<5=B0;L=KE HB0<<>2 4@>6659 – � -1, � -2, � -3, � -4, � -5, ?>;CG5==KE 2 
�!' «�=AB8BCB <8:@>18>;>388 !�! �5;0@CA8». #> <>@D>;>38G5A:8< ?@87=0:0< >4=>AC-
B>G=K5 :C;LBC@K 8AA;54C5<KE 4@>6659, 2K@0I5==K5 2 A>;>4>2>< ACA;5 2 :>;10E =0 :0G0;-
:5, 20@L8@CNB ?> D>@<5 8 @07<5@0< :;5B>: (@8A. 1). #@8 <8:@>A:>?8@>20=88 CAB0=>2;5=>, 
GB> C 87>;OB0 � -1 :;5B:8 >20;L=K5 (5,2&10,5)–(4,0&8,7) <:<, :>;8G5AB2> :@C?=KE :;5B>: 
2 ?>?C;OF88 A>AB02;O5B 10&15 %, A@54=8E – 70&75 %, <5;:8E – 10&15 %; C � -2 :;5B:8 
:@C3;K5 8 :@C3;>>20;L=K5 (5,2&10,5)–(4,0&8,7) <:<, :@C?=KE :;5B>: 2 ?>;5 7@5=8O – 
15&20 %, A@54=8E – 45&50 %, <5;:8E – 30&40 %. "A>15==>ABLN 18>:C;LBC@K � -3 O2;O-
5BAO A?>A>1=>ABL >1@07>2K20BL ?A524><8F5;89, 53> :;5B:8 @0A?>;>65=K <CB>2:0<8, >1@0-
7CNB F5?>G:8, ?> D>@<5 >20;L=K5, @07<5@>< 6,2&9,7 <:<. �;O 18>:C;LBC@K � -4 E0@0:-
B5@=K :@C3;>>20;L=K5 :;5B:8 (5,2&11,5)–(3,4&8,2) <:<, ?@5>1;040NB :@C?=K5 – 60..65 %, 

<5;:8E – 35&40 %; C 18>:C;LBC@K � -5 :;5B:8 H0@>284=K5 (6,2&11,5 <:<), ?@58<CI5AB-
25==> A@54=85 8 <5;:85 80&85 %, :@C?=KE – 15&20 % [21]. 

 
 

 

 

 

 

 

 

 

 
$<E. 1.   8:@>A:>?8@>20=85 8AA;54C5<KE 18>:C;LBC@ 4@>6659 (×400) 

Fig. 1. Microscopy of the yeast biocultures under study (×400) 
 

�535B0B82=>5 @07<=>65=85 :C;LBC@ >ACI5AB2;O5BAO ?>G:>20=85<. �A5 18>:C;LBC@K 2 D0-
:C;LB0B82=K5 0=0M@>1K; 0:B82=> A1@06820NB 3;N:>7C, 30;0:B>7C, <0;LB>7C, A0E0@>7C, @0D-
D8=>7C; =5 A1@06820NB ;0:B>7C; 0AA8<8;8@CNB 3;N:>7C, 30;0:B>7C, <0;LB>7C, A0E0@>7C, B@5-
30;>7C, @0DD8=>7C, 0;LD0-<5B8;, <>;>G=CN :8A;>BC; =5 0AA8<8;8@CNB F5;;>18>7C, ;0:B>7C, 
<5;818>7C, 8=C;8=, :@0E<0;, 3;8F5@8=, MB0=>;, O=B0@=CN :8A;>BC, ;8<>==CN :8A;>BC, <0=-
=8B, A>@18B; =8B@0BK =5 CA20820NB.  
�84>2CN 845=B8D8:0F8N CB>G=O;8 =0 >A=>25 0=0;870 ?>A;54>20B5;L=>AB8 D@03<5=B0 35=0 

18S @$!�. �K45;5=85 E@><>A><=>9 �!� 87 :;5B>: 4@>6659 >ACI5AB2;O;8 A 8A?>;L7>20=8-
5< <>48D8F8@>20==>3> *&�� <5B>40. �<?;8D8:0F8N �!� ?@>2>48;8 <5B>4>< ?>;8<5@07-
=>9 F5?=>9 @50:F88 (#*$) A 8A?>;L7>20=85< ?@>3@0<<8@C5<>3> B5@<>AB0B0 SureCycler 8800 
Thermal Cycler (Agilent Technologies) 8 A>>B25BAB2CNI8E ?0@ ?@09<5@>2. �;O >G8AB:8 0<-
?;8D8F8@>20==KE D@03<5=B>2 �!� 8A?>;L7>20;8 =01>@ GeneJET PCR Purification Kit 

(ThermoFisher). %5:25=8@>20=85 D@03<5=B>2 �!� ?@>2>48;8 <5B>4>< B5@<8=0F88 F5?8 ?> 
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%M=35@C 2 B5@<>F8:;8G5A:>9 @50:F88 A <5G5=K<8 =0 5’-:>=F5 <5B:>9 Cy5.5 ?@09<5@0<8 
NS1, 4;O ?>AB0=>2:8 A5:25=8@CNI59 @50:F88 8A?>;L7>20;8 =01>@ DNA Cycle Sequencing Kit 

(Jena Bioscience). $0745;5=85 8 45B5:F8N ?@>4C:B>2 A5:25=8@CNI59 @50:F88 ?@>2>48;8 =0 
�!�-0=0;870B>@5 4300 DNA Analyzer (Li-COR Biosciences) A A>>B25BAB2CNI8< ?@>3@0<<-
=K< >15A?5G5=85<. $57C;LB0BK A5:25=8@>20=8O 0=0;878@>20;8 A ?><>ILN ?@>3@0<<=>3> 
?0:5B0 eSeq V.3.1 (Li-COR Biosciences). %@02=8B5;L=K9 0=0;87 A5:25=8@>20==KE =C:;5>B84-
=KE ?>A;54>20B5;L=>AB59 8 =C:;5>B84=KE ?>A;54>20B5;L=>AB59 87 <564C=0@>4=>9 107K 
40==KE GenBank >ACI5AB2;O;8 A ?><>ILN ?@>3@0<<K BLASTN [21].  
-:A?5@8<5=B0;L=K5 4@>6659 ?@8 8E :C;LB828@>20=88 2 70<:=CB>9 A8AB5<5 E0@0:B5@87C-

NBAO 0:B82=K< =0:>?;5=85< 18><0AAK A 2KA>:8< B8B@>< :;5B>: >B 4,8×108 4> 1,1×109 :;/<; 
(B01;.2).  

 

&45?. 2. )0@0:B5@8AB8:0 687=5A?>A>1=>AB8 8 D878>;>38G5A:>9 0:B82=>AB8 684:8E :C;LBC@  
M:A?5@8<5=B0;L=KE 18>:C;LBC@ 4@>6659 [21] 

Table 2. Characteristics of viability and physiological activity of liquid cultures of experimental yeast 

biocultures [21] 

,B0<< &8B@, n×108
 

:;./<; 
�87=5A?>A>1=>ABL:  

:>;8G5AB2> <5@B2KE :;5B>: 2–5 % 

(878>;>38G5A:0O 0:B82=>ABL:  
:>;8G5AB2> :;5B>:  
A 3;8:>35=>< 75–95 % 

1 2 3 4 

� -1 7,3 

 
 
 

 
 
 
 
 

 

� -2 11,0 

 

 

 

 

 

 

 

 

 

� -3 

 

4,8 
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#@>4>;65=85 F45?. 2.  
1 2 3 4 

� -4 9,4  

 

 

 

 

 

 

  

� -5 7,4 

 

 

 

 

 

 

 

 

 

 

&0:8< >1@07><, ?> A>2>:C?=>AB8 CAB0=>2;5==KE :C;LBC@0;L=KE, <>@D>;>38G5A:8E 8 D8-
78>;>3>-18>E8<8G5A:8E >A>15==>AB59 2K45;5==K5 18>:C;LBC@K >B=5A5=K : @>4C 
Saccharomyces.  

�AA;54>20=85 D878>;>38G5A:8E 8 B5E=>;>38G5A:8E A2>9AB2 M:A?5@8<5=B0;L=KE HB0<<>2 
4@>6659 ?@>2>48;8 =0 42CE ?8B0B5;L=KE A@540E – ?82=>< ACA;5, ?>;CG5==>< 87 OG<5==>3> 
?82>20@5==>3> A>;>40 >B5G5AB25==>3> ?@>872>4AB20 ("�" «�5;A>;>4), 8 ?82=>< ACA;5, ?>-
;CG5==>< 87 M:AB@0:B0 OG<5==>-A>;>4>2>3> =5>E<5;5==>3>. %>;>4>2>5 ACA;> ?>;CG0;8 =0-
AB>9=K< A?>A>1>< ?> A;54CNI8< @568<0< [22]. �;O MB>3> 4@>1;5=K9 A>;>4 (AB5?5=L 4@>1-
;5=8O A>AB02;O;0: H5;CE0 – 15&18 %, :@C?=0O :@C?:0 – 20&22 %, <5;:0O :@C?:0 –  
30&35 %, <C:0 – 25&35 % ) A<5H820;8 A 2>4>9 2 A>>B=>H5=88 75@=>?@>4C:BK:2>40 – 1:3,5. 

#>;CG5==K9 70<5A =03@520;8 4> B5<?5@0BC@K 40 °% 8 2K45@6820;8 ?@8 MB>9 B5<?5@0BC@5 2 
B5G5=85 40&42 <8= (F8B>;8B8G5A:0O ?0C70). �0B5< >ACI5AB2;O;8 ?>4>3@52 70B>@0 4> B5<?5-
@0BC@K 50&52 >% 8 2K45@6820;8 ?@8 MB>9 B5<?5@0BC@5 2 B5G5=85 50&52 <8= (15;:>20O 
?0C70). �0B5< B5<?5@0BC@C 70B>@0 ?>2KH0;8 4> 7=0G5=8O 60&62 °% 8 2K45@6820;8 2 B5G5=85 
60 <8= (<0;LB>7=0O ?0C70), ?>A;5 G53> 70B>@ =03@520;8 4> B5<?5@0BC@K 70 °% (>A0E0@820N-
I0O ?0C70). #@8 MB>9 B5<?5@0BC@5 >ACI5AB2;O;8 >A0E0@820=85 2 B5G5=85 25&30 <8=. #>;=>-
BC >A0E0@820=8O >?@545;O;8 ?> 9>4=>9 ?@>15.  
%CA;> 87 M:AB@0:B0 OG<5==>-A>;>4>2>3> =5>E<5;5==>3> (�#%) ?>;CG0;8 ?CB5< @072545=8O 

53> ?8BL52>9 2>4>9 A ?>A;54CNI8< :8?OG5=85< 53> 2 B5G5=85 42CE G0A>2 8 >E;0645=85< 4> 
B5<?5@0BC@K 1@>65=8O.  8:@>18>;>38G5A:85 8AA;54>20=8O ?@>2>48;8 A 8A?>;L7>20=85< 
>1I5?@8=OBKE <5B>4>2 8AA;54>20=89 [23–30]. �>=F5=B@0F8N MB0=>;0 >?@545;O;8 2 A>>B25B-
AB288 A �"%& 12787 [31], 1@>48;L=CN 0:B82=>ABL 25A>2K< <5B>4>< [32]; A:>@>ABL A1@068-
20=8O 8  C45;L=CN A:>@>ABL A1@06820=88 ?> <5B>48:0< [33]. %B0B8AB8G5A:CN >1@01>B:C @5-
7C;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&�&/ � �) "�%'���!�� 

�06=K<8 D0:B>@0<8, >?@545;ONI8<8 1@>48;L=CN A?>A>1=>ABL 4@>6652KE :;5B>:, 0 
B0:65 8E A?>A>1=>ABL ?@>4CF8@>20BL 2:CA>0@><0B8G5A:85 ;5BCG85 25I5AB20, O2;O5BAO A?>-
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A>1=>ABL :;5B>: 040?B8@>20BLAO : ?>AB>O==> 87<5=ONI8<AO CA;>28O< 2=5H=59 A@54K 2 
?@>F5AA5 1@>65=8O. � A2>N >G5@54L 28B0;L=>ABL :;5B>:, 8E 040?B0F8>==K5 2>7<>6=>AB8, 
18>A8=B5B5B8G5A:0O 0:B82=>ABL 7028AOB >B @O40 D0:B>@>2, B0:8E :0: A10;0=A8@>20==>ABL ?8-
B0B5;L=>9 A@54K, CAB>9G82>ABL : >A<>B8G5A:><C, MB0=>;L=><C, B5<?5@0BC@=><C AB@5AA0<, 8 
2 B>< G8A;5 >B HB0<<>2KE >A>15==>AB59 4@>6659 8 8E D878>;>38G5A:>3> A>AB>O=8O [23–26]. 

�8B0;L=>ABL 8 D878>;>38G5A:85 A2>9AB20 >B>1@0==KE 6 M:A?5@8<5=B0;L=KE >1@07F>2 4@>6-
659 – � -1, � -2, � -3, � -4, � -5 – >F5=820;8 ?> A;54CNI8< ?>:070B5;O<, E0@0:B5@8-
7CNI8< D878>;>38G5A:85 8 B5E=>;>38G5A:85 A2>9AB20 8AB>G=8:0 1@>65=8O – AB5?5=8 A1@0-
6820=8O (%%�) 8 A:>@>AB8 A1@06820=8O, C45;L=>9 A:>@>AB8 @>AB0 :C;LBC@K, A>45@60=8N 

>1I53> :>;8G5AB20 ("���) 8 ?>G:CNI8EAO 4@>6652KE :;5B>: (#� ?>A;5 3;.1@), :>=F5=B@0F88 
3;8:>35=0 ('#?> 3;8:>35=C), A>45@60=85 <5@B2KE :;5B>: ( �), A?8@B>>1@07>20=85 (%%) 8 4@. � 
:0G5AB25 >1J5:B0 A@02=5=8O A;C68; HB0<< 4@>6659 � -16, 2K45;5==K9 A ?>25@E=>AB8 
D@C:B>2 8 >B=>AOI89AO : @. Saccharomyces cerevisia.  

�AA;54>20=8O ?@>2>48;8 =0 42CE ?8B0B5;L=KE A@540E – A>;>4>2>< ACA;5 (%%) A =0G0;L=>9 
:>=F5=B@0F859 ACE8E 25I5AB2 >B 10 4> 18 % 8 =0 ACA;5, ?@83>B>2;5==>< =0 >A=>25 :>=F5=-
B@0B0 ?82=>3> ACA;0 (�#%), A 0=0;>38G=>9 =0G0;L=>9 :>=F5=B@0F859 ACE8E 25I5AB2. #@>F5AA 
1@>65=8O >ACI5AB2;O;8 ?> 42C< @568<0< 1@>65=8O: ?5@2K9 @568< – ?@8 B5<?5@0BC@5  
(22±2) º% (25@E>2>5 1@>65=85); 2B>@>9 @568< – ?@8 B5<?5@0BC@5 – (7±2) º% (=87>2>5 1@>65-
=85); ?@>4>;68B5;L=>ABL 1@>65=8O A>AB02;O;0 8 ACB. !>@<0 2=5A5=8O 4@>6652>9 @072>4:8 
A>AB02;O;0 20–30 A<3/4<3

 A B8B@><, C:070==K< 2 B01;. 3. $57C;LB0BK 8AA;54>20=89 ?@54AB02-
;5=K =0 @8A. 2–9. 

 

&45?. 3. &8B@K :C;LBC@ 4;O 2=5A5=8O 2 ?82=>5 ACA;> 

Table 3. Titers of cultures to be added to beer wort 

!08<5=>20=85 :C;LBC@K &8B@, �"�/A<3
 

И -1 3,4×10
8
 

И -2 6,0×10
8
 

И -3 2,5×10
8
 

И -4 2,5×10
8
 

И -5 1,4×10
8
 

И -16 2,4×10
8
 

 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

$<E. 2  %B5?5=L A1@06820=8O 4@>6659 2 7028A8<>AB8 >B HB0<<0  

Fig. 2. Degree of yeast fermentation depending on the strain 
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$<E. 3. %:>@>ABL A1@06820=8O 4@>6659 2 7028A8<>AB8 >B HB0<<0  

Fig. 3. Yeast fermentation rate depending on the strain 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

$<E. 4. '45;L=0O A:>@>ABL @>AB0 4@>6659 2 7028A8<>AB8 >B HB0<<0  

Fig. 4. Specific growth rate of yeast depending on the strain 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

$<E. 5. �@>48;L=0O 0:B82=>ABL 4@>6659  2 7028A8<>AB8 >B HB0<<0 

Fig. 5. Fermentation activity of yeast depending on the strain 
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$<E. 6. �>=F5=B@0F8O 4@>6652KE :;5B>: ?>A;5 3;02=>3> 1@>65=8O 2 7028A8<>AB8  
>B HB0<<0 8 2840 ACA;0 

Fig. 6. Concentration of yeast cells after the main fermentation depending 

on the yeast strain and the wort type    

 

 

 

 

 

 

 

 

 

 

 

 

 

 
$<E. 7.  '?8B0==>ABL ?> 3;8:>35=C 2 7028A8<>AB8 >B HB0<<0 4@>6659 8 2840 ACA;0 

Fig. 7. Glycogen state depending on the yeast strain and the wort type 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

$<E. 8. %>45@60=85 ?>G:CNI8EAO :;5B>: ?>A;5 3;02=>3> 1@>65=8O 2 7028A8<>AB8  
>B HB0<<0 4@>6659 8 2840 ACA;0 

Fig. 8. Content of budding cells after the main fermentation depending on the yeast strain  

and the wort type 
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$<E. 9. %>45@60=85 MB8;>2>3> A?8@B0 2 7028A8<>AB8 >B HB0<<0 4@>6659 8 2840 ACA;0 

Fig. 9. Content of ethyl alcohol depending on the yeast strain and the wort type 

 

!0 >A=>20=88 ?>;CG5==KE M:A?5@8<5=B0;L=KE 40==KE ?> 87CG5=8N D878>;>38G5A:8E 8 
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Table 4. Process sheet of biotechnological properties of yeast strain IM-1 

!08<5=>20=85 ?>:070B5;59 �=0G5=85 
И -1 

%B5?5=L A1@06820=8O, % 78,9 (2KA>:>A1@06820NI85) 
%:>@>ABL A1@06820=8O, 3/G E100 3 0,35–0,4 (2KA>:0O) 
'45;L=0O A:>@>ABL @>AB0, G-1

 0,18 (A@54=OO) 
�028A8<>ABL >B >A<>B8G5A:>3> AB@5AA0 A@54=OO 
 0:A8<0;L=0O 1@>48;L=0O 0:B82=>ABL, 3/G E100 3 0,4  

!4 A>;>8>6>< AуA;9: 
"���4> =0G0;0 1@>6./"��� ?>A;5 3;.1@.=6,8E106/5,5E108

 �"�/A<3;  �=3,3–5,5%; '#?> 3;8:>35=C=61–75%; #� 

?>A;5 3;.1@.=56–64%; %%�284. ?>A;5 3;.1@.= 58–68%;  %%�459AB2. ?>A;5 3;.1@.= 59,6–64,4%; %%=4,6–5,2% >1. 
!4 AуA;9, ?>;уG9==>< 87 �#%: 

"���4> =0G0;0 1@>6./"��� ?>A;5 3;.1@.=6,8E106/4,2E107
 �"�/A<3;  �=4,0–8,5%; '#?> 3;8:>35=C=57–66%; #� 

?>A;5 3;.1@.=40–51%; %%�284. ?>A;5 3;.1@.= 51–63%; %%�459AB2. ?>A;5 3;.1@.= 49,2–58,0%; %%=3,8–4,4% >1. 
 

&0:8< >1@07><, CAB0=>2;5=>, GB> D878>;>38G5A:85 A2>9AB20 8AA;54C5<KE 4@>6659, 8E 28-
B0;L=>ABL 8 B5E=>;>38G5A:85 A2>9AB20 – AB5?5=L A1@06820=8O, A:>@>ABL A1@06820=8O, C45;L=0O 
A:>@>ABL @>AB0, 1@>48;L=0O 0:B82=>ABL 8 CAB>9G82>ABL : >A<>B8G5A:><C AB@5AAC 7028AOB >B @O-
40 D0:B>@>2 – A>AB020 ?8B0B5;L=>9 A@54K, HB0<<>2KE >A>15==>AB59 8 CA;>289 :C;LB828@>20-
=8O. 
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BK 8AA;54>20=89 ?@54AB02;5=K =0 @8A. 10–15. 
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H5=85 18><0AAK 2 ?5@2K9 ?5@8>4 D5@<5=B0F88 (?5@2K5 – B@5BL8 ACB:8 1@>65=8O), A ?>A;5-
4CNI8< ?5@5E>4>< 2 AB0F8>=0@=CN D07C (G5B25@BK5 – ?OBK5 ACB:8 1@>65=8O) 8 D07C >B<8-
@0=8O : >:>=G0=8N ?@>F5AA0 1@>65=8O. 
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652KE :;5B>: 2 B5G5=85 D5@<5=B0F88, GB>, 25@>OB=>, A2O70=> A 1>;55 2KA>:8<8 B5<?5@0BC-
@0<8 ?@>F5AA0 8 D878>;>38G5A:8<8 HB0<<>2K<8 >A>15==>ABO<8. 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

$<E. 10. �028A8<>ABL :>=F5=B@0F88 4@>6652KE :;5B>: И -1 >B ?@>4>;68B5;L=>AB8 1@>65=8O 

Fig. 10. Concentration of yeast cells IM-1 depending on the time of fermentation 
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>B ?@>4>;68B5;L=>AB8 1@>65=8O 

Fig. 11. Concentration of yeast cells IM-2 depending on the time of fermentation 
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$<E. 12. �>=F5=B@0F8O 4@>6652KE :;5B>: И -3 2 7028A8<>AB8 >B ?@>4>;68B5;L=>AB8 1@>65=8O 

Fig. 12. Concentration of yeast cells IM-3 depending on the time of fermentation 
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Fig. 13. Concentration of yeast cells IM-4 depending on the time of fermentation 
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Fig. 14. Concentration of yeast cells IM-5 depending on the time of fermentation 
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$<E. 15. �>=F5=B@0F8O 4@>6652KE :;5B>: HB0<<0 И -16 2 7028A8<>AB8  

>B ?@>4>;68B5;L=>AB8 1@>65=8O 

Fig. 15. Concentration of yeast cells IM-16 depending on the time of fermentation 
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;8;8 CAB0=>28BL :8=5B8:C @0728B8O M:A?5@8<5=B0;L=KE 18>:C;LBC@ 4@>6659, ?@8<5=8B5;L-
=> : CA;>28O< :@0DB>2>3> ?82>20@5=8O, 8  >?@545;8BL D07C 8E <0:A8<0;L=>9 :;5B>G=>9 0:-
B82=>AB8. #>;CG5==K5 @57C;LB0BK ;53;8 2 >A=>2C <5B>48G5A:8E @5:><5=40F89 ?> 8A?>;L7>-
20=8N =>2KE HB0<<>2 4@>6659 2 :@0DB>2>< ?82>20@5=88.  
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>1@07>20=8O $5A?C1;8:8 �5;0@CAL. 

 



Пище6ая Fех=>?>7ия  

 

 

 

 

 

76 

��&�$�&'$�  
1  #5B@>G5=:>2, �. �. �@0DB>2>5 ?82>. #82=0O @52>;NF8O / �. �. #5B@>G5=:>2. –  .: -:A<>. – 2018. – 208 A. 
2  Annemuller, G. The yeast in the brewery / G. Annemuller, H.-J. Manger, P.Lietz. – VLB Berlin. – 2011. – 430 c. 

3 *54, �. �. &5E=>;>38O :@0DB>2>3> ?820 =0 >A=>25 ?@8<5=5=8O 684:8E :C;LBC@ 4@>6659: <>=>3@. /  
�. �. *54. –  >38;52: ��'&, 2023. – 292 A. 
4 *54, �. �. #5@A?5:B82K 8A?>;L7>20=8O 684:8E 4@>6659 2 :@0DB>2>< ?82>20@5=88 /  
�. �. *54, �. �. �0BC;52 //  0B5@80;K XІII  564C=0@>4=>9 =0CG=>-B5E=8G5A:>9 :>=D5@5=F88 «&5E=8:0 8 B5E-
=>;>38O ?8I52KE ?@>872>4AB2»  >38;52, 23–24 0?@5;O 2020 3. /  >38;52A:89 3>A. C=-B ?@>4>2>;LAB28O; @54-
:>;.: �. �. �:C;8G [8 4@.].2  >38;52, 2020. 2 %. 51–52. 

5   5;548=0, &. �. $>;L HB0<<>2 E0@0:B5@8AB8: 4@>6659 8 D>@<8@>20=85 2:CA0 8 0@><0B0 ?820 / &. �.  5;5-
48=0 //  8@ ?820. 1997. – № 1. – %. 38–43. 

6  (0@064520, �. �. �=0G5=85 @0AK 4@>6659 2 D>@<8@>20=88 2:CA0 8 0@><0B0 ?820 /�. �. (0@064520, �. �. �@-
<>H:8=0 // #82> 8 =0?8B:8. 1999. – № 1. – %. 24–26. 

7  �@N35@, �. "1<5= 25I5AB2 4@>6659 8 53> 2;8O=85 =0 2:CA 8 0@><0B ?820 // �. �@N35@ // %?CB=8: ?82>20@0. 
1999. – № 1–2. – %. 31–48. 

8  �8A5;520, �. �. %?>A>1 8=B5=A8D8:0F88 ?@>F5AA0 A1@06820=8O ?820 / �. �. �8A5;520,  . �. �5@=5B // #82> 8 
=0?8B:8. 2004. – № 2. – %. 11–18. 

9  �>=>20;>2, %. �. �8>E8<8O 4@>6659 / %. �. �>=>20;>2. –  .: #8I520O ?@><KH;5==>ABL. – 1980. – 271 A. 
10   5;548=0, &. �. %K@L5 8 2A?><>30B5;L=K5 <0B5@80;K 2 ?82>20@5=88 / &. �.  5;548=0. – %#1.: #@>D5AA8O. – 
2003. – 304 A. 
11  �C@0:, �. +. %>AB>O=85 8 @0728B85 :@0DB>2>3> ?820. "17>@ /�. +. �C@0: // The scientific heritage// – 2022. –  
№ 87. – %. 52– 66. 

12  �0G<07>2, �. %. �@>668 1@>48;L=KE ?@>872>4AB2 / �. %. �0G<07>2. – %#1.: �0=L. – 2012. – 224 A. 
13  �M<D>@4, +. !>2>5 2 ?82>20@5=88.  – %#1.: #@>D5AA8O. – 2007. – 220 A. 
14  (8;8<>=>20, &. �. #@>1;5<K ?;>B=>3> ?82>20@5=8O / &. �. (8;8<>=>20, ". �. �>@8A5=:>, &.#. $K6>20 // #82> 
8 =0?8B:8. 2006. – № 1. – %. 26–27. 

15  0@BK=5=:>, !. !. $5H5=85 ?@>1;5< ACE8E A?8@B>2KE 4@>6659 / !. !.  0@BK=5=:>,  
�. �. �5@G5=>2, �. �. $8<0@520 // #@>872>4AB2> A?8@B0 8 ;8:5@>-2>4>G=KE 8745;89. 2007. –  
№ 2. – %. 10–14. 

16  5;548=0, &. �. #82> A 2KA>:89 <0AA>2>9 4>;59 ACE8E 25I5AB2 / &. �.  5;548=0, %. �. +5@5?0=>2 // �=4CAB@8O 
=0?8B:>2. 2006. – № 5. – %. 12–18. 

17 "'�>=5@-�>:A, �. "?B8<870F8O ?@>F5AA0 2545=8O 4@>6659 =0 ?82>20@5==>< 702>45 /�. "'�>=5@-�>:A // %?CB=8: 
?82>20@0. 1999. – № 3–4. – %. 30–36. 

18  5;548=0, &. �. "A>15==>AB8 <5B01>;87<0 B@530;>7K C ?82=KE 4@>6659 =87>2>3> 1@>65=8O / &. �.  5;548=0 // 
#82> 8 =0?8B:8. 2004. – № 4. – %. 23–27. 

19 %0;>E8=0, �. �. (878>;>38G5A:0O @53C;OF8O <5B01>;87<0 4@>6659 / �. �. %0;>E8=0. –  =.: !0C:0 8 B5E=8:0. – 
1991. – 332 A. 
20  �>@8A>20, %. �. �A?>;L7>20=85 4@>6659 2 ?@><KH;5==>AB8. – %#1.: ��"$�. – 2008. – 216 A. 
21 $><0=>2A:0O, &. �. %:@8=8=3 8 E0@0:B5@8AB8:0 ?82>20@5==KE 4@>6659 25@E>2>3> 8 =87>2>3> 1@>65=8O / 
&. �. $><0=>2A:0O [8 4@.] //  8:@>1=K5 B5E=>;>388: DC=40<5=B0;L=K5 8 ?@8:;04=K5 0A?5:BK. –&.12. – 
2021. – %. 388–401. 

22 �C=F5, �. &5E=>;>38O A>;>40 8 ?820 / �C=F5, �. – %#1.: #@>D5AA8O. – 2009. – 1064 A. 
23 #@8AB, (. �6.  8:@>18>;>38O ?820 / (. �6. #@8AB. – %#1.: #@>D5AA8O. – 2005. – 463 A. 
24  5;548=0, &. �. �0G5AB2> ?820: AB018;870F8O 2:CA0 8 0@><0B0, :>;;>84=0O AB>9:>ABL, 453CAB0F8O /  
&. �.  5;548=0. – %#1.: #@>D5AA8O. – 2011. – 220 A. 
25 (8;8<>=>20, &. �. $0AK 4@>6659  4;O A1@06820=8O ?;>B=>3> ?820 / &. �. (8;8<>=>20, ". �. �>@8A5=:> // #82> 
8 =0?8B:8. 2004. – № 1. – %. 22–23. 

26 &@5BLO:, �. !. &5E=>;>38O ?@>872>4AB20 ?820 A 7040==K<8 A2>9AB20<8 / �. !. &@5BLO: //  >=>3@0D8O. – 
%#1.: #@>D5AA8O. – 2012. – 463 A. 
27 %;NA0@5=:>, &. #. �01>@0B>@=K9 ?@0:B8:C< ?> <8:@>18>;>388 ?8I52KE ?@>872>4AB2 /&. #. %;NA0@5=:>. –  .: 
#8I520O ?@><KH;5==>ABL, 1984. – 207 A. 
28 �"%& 26669-85. #@>4C:BK ?8I52K5 8 2:CA>2K5. #>43>B>2:0 ?@>1 4;O <8:@>18>;>38G5A:8E 0=0;87>2. – �254. 
01.07.86. –  .: %B0=40@B8=D>@<, 2010. – 74 A.  
29 �"%& 10444.12-2013.  8:@>18>;>38O ?8I52KE ?@>4C:B>2 8 :>@<>2 4;O 682>B=KE.  5B>4K 2KO2;5=8O 8 ?>4-
AG5B0 :>;8G5AB20 4@>6659 8 ?;5A=52KE 3@81>2. – �254. 01.07.2015. –  .: %B0=40@B8=D>@<, 2015. – 63 A.  
30 �"%& 26670-91. #@>4C:BK ?8I52K5.  5B>4K :C;LB828@>20=8O <8:@>>@30=87<>2. – �254. 01.01.1993. –  .: 
%B0=40@B8=D>@<, 1993. – 7 A.  
31 �"%& 12787–81. #82>.  5B>4K >?@545;5=8O A?8@B0, 459AB28B5;L=>3> M:AB@0:B0 8 @0AG5B ACE8E 25I5AB2 2 =0-
G0;L=>< ACA;5. – �254. 01.01.83. –  .: %B0=40@B8=D>@<, 2011. – 46 A.  



  �еEF=и> ��'&, 2023 № 1(34) 

 

 

 

 

 

77 

32 �28@1;O=A:0O, �. .. �@>668 2 ?82>20@5=88 / �. .. �28@1;O=A:0O.  .: #8I520O ?@><KH;5==>ABL – 1979. – 
247 A. 
33 !5B@CA>2, �. �. #@0:B8:C< ?> <8:@>18>;>388 / �. �. !5B@CA>2. –  .: �740B5;LA:89 F5=B@ «�:045<8O», 2005. – 
608 c. 

 

#>ABC?8;0 2 @540:F8R 17.06.2023 3. 
 

 

"� ��&"$�):  

�?9A4 �?9>E996A4 *98, 4>:B>@ B5E=8G5A:8E =0C:, 4>F5=B, 70254CNI89 :0D54@>9 B5E=>;>389 ?8I5-
2KE ?@>872>4AB2, �5;>@CAA:89 3>AC40@AB25==K9 C=825@A8B5B ?8I52KE 8 E8<8G5A:8E B5E=>;>389, e-mail: 

tsedelena@inbox.ru. 
 

ABOUT AUTHORS:  
Elena A. Tsed, D. Sc. (Engineering), Associate Professor, Head of the Department of Food Production 

Technologies, Belarusian State University of Food and Chemical Technologies, e-mail: tsedelena@inbox.ru. 


