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:>@>B:>F5?>G5G=KE 68@=KE :8A;>B (C25;8G5=85 1CB8@0B0 =0 40–50 %) A?>A>1AB2C5B C;CGH5=8N 
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FERMENTED GRAIN PRODUCTS: TECHNOLOGICAL ASPECTS AND IMPACT ON 

THE GUT MICROBIOTA AND HUMAN HEALTH 

V. �. Sharchunov, A. S. Barashkau 

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

ABSTRACT 
Introduction. The significance of this study arises from the paradox of an increasing incidence of diet-related 

diseases alongside the insufficient exploitation of fermented grain products’ potential for their prevention. The 

research hypothesis is the assumption that the effectiveness of these products is determined by their complex 

impact on the microbiota and the organism as a whole, depending on the type of grain and the technology used. 

The study aims to systematize data on mechanisms of action of fermented grain products on microbiota and 

health in order to facilitate the development of new functional products. The scientific objective is to identify 

quantitative patterns of the influence of fermented grains on the microbiota and establish the «bioactive 
component – effect» relationship. 
Materials and methods. An analytical literature review was conducted covering 2018–2024 (PubMed, 

Scopus, Web of Science databases), focusing on randomized controlled trials (RCTs), meta-analyses, and 

studies revealing mechanisms by which fermented grains affect microbiota and the organism as a whole. 

Results. It was established that fermented grain products exert a multicomponent positive effect: they increase 

the abundance of Lactobacillus by 20–30 % and Bifidobacterium by 15–25 %, while reducing the levels of 

pathogens (Clostridium difficile by 30–40 %). Stimulation of short-chain fatty acid production (butyrate 

increases by 40–50 %) contributes to improved metabolic parameters (LDL reduction by 10–12 %, PGR by 

20–25 %), decreased symptoms of irritable bowel syndrome by 40–60 %, and demonstrates 

immunomodulatory (C-reactive protein reduction by 30–35 %) and neuroprotective effects (GABA synthesis 

increase by 50 %). 

Conclusions. Evidence confirming the high efficacy of fermented grain products in correcting microecological 

and metabolic disorders has been systematized. The development of standardized technologies and 

personalized products utilizing local raw materials to enhance public health is supported by scientific evidence. 

KEY WORDS: fermented grain products; gut microbiota; short-chain fatty acids; functional nutrition; 

bioactive peptides; human health. 
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University of Food and Chemical Technologies. – 2025. – № 2 (39). – P. 3‒13. 
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3@5G8E0) A=8605B 7028A8<>ABL >B 70@C156=KE DC=:F8>=0;L=KE 4>102>:. 
&0:8< >1@07><, 8=B53@0F8O B@048F8>==KE B5E=>;>389 D5@<5=B0F88 75@=>2KE A 

A>2@5<5==K<8 18>B5E=>;>38G5A:8<8 ?>4E>40<8 =5 B>;L:> >B25G05B 3;>10;L=K< B@5=40< 
74>@>2>3> ?8B0=8O, => 8 A?>A>1AB2C5B @50;870F88 F5;59 �>:B@8=K – C:@5?;5=8N 
?@>4>2>;LAB25==>9 157>?0A=>AB8 G5@57 3;C1>:CN ?5@5@01>B:C >B5G5AB25==>3> AK@LO 8 
A>740=85 DC=:F8>=0;L=KE ?@>4C:B>2 A 4>:070==>9 ?>;L7>9 4;O 74>@>2LO. 
-B>B ?>B5=F80; >A>15==> 2065= 2 A25B5 2K7>2>2, A2O70==KE A @>AB>< <5B01>;8G5A:8E 

701>;520=89 8 =5>1E>48<>ABLN >?B8<870F88 AB@C:BC@K ?>B@51;5=8O. 
%>2@5<5==0O 3;>10;L=0O M?845<8>;>38G5A:0O A8BC0F8O E0@0:B5@87C5BAO B@52>6=K<8 

B5=45=F8O<8, >1CA;02;820NI8<8 ?>2KH5==K9 8=B5@5A : DC=:F8>=0;L=K< ?8I52K< 
?@>4C:B0<, 2 B>< G8A;5 D5@<5=B8@>20==K< 75@=>2K<. %>3;0A=> ?>A;54=8< 40==K< 
�A5<8@=>9 >@30=870F88 74@02>>E@0=5=8O (2023 3.), 39 % 27@>A;>3> =0A5;5=8O ?;0=5BK 
AB@0405B >B 871KB>G=>9 <0AAK B5;0 8 >68@5=8O, GB> A>7405B 7=0G8B5;L=CN =03@C7:C =0 
A8AB5<K 74@02>>E@0=5=8O @07;8G=KE AB@0= [2]. "A>1CN >701>G5==>ABL 2K7K205B 
AB@5<8B5;L=K9 @>AB @0A?@>AB@0=5==>AB8 <5B01>;8G5A:>3> A8=4@><0 – :><?;5:A=>3> 
=0@CH5=8O >1<5=0 25I5AB2, 2:;NG0NI53> 014><8=0;L=>5 >68@5=85, 
8=AC;8=>@578AB5=B=>ABL, 48A;8?845<8N 8 0@B5@80;L=CN 38?5@B5=78N. -?845<8>;>38G5A:85 
8AA;54>20=8O D8:A8@CNB 5653>4=K9 ?@8@>AB A;CG052 <5B01>;8G5A:>3> A8=4@><0 =0 15 %, GB> 
>A>15==> 2K@065=> 2 C@10=878@>20==KE ?>?C;OF8OE [3]. 

#0@0;;5;L=> =01;N405BAO 7=0G8B5;L=>5 C25;8G5=85 (=0 25 % 70 ?>A;54=55 45AOB8;5B85) 
G0AB>BK 2AB@5G05<>AB8 A8=4@><0 @074@065==>3> :8H5G=8:0 (%$�) – DC=:F8>=0;L=>3> 
@0AAB@>9AB20 ?8I520@5=8O, ACI5AB25==> A=860NI53> :0G5AB2> 687=8 ?0F85=B>2 [4]. -B0 
B5=45=F8O >A>15==> 2K@065=0 2 ?@><KH;5==> @0728BKE AB@0=0E 8 :>@@5;8@C5B A 
87<5=5=8O<8 2 AB@C:BC@5 ?8B0=8O, E0@0:B5@87CNI8<8AO A=865=85< ?>B@51;5=8O 
D5@<5=B8@>20==KE ?@>4C:B>2 8 ?8I52KE 2>;>:>=. 
%>2@5<5==0O =0C:0 4>18;0AL 7=0G8B5;L=KE CA?5E>2 2 ?>=8<0=88 <5E0=87<>2 2708<>A2O78 

<564C ?8B0=85<, <8:@>18>B>9 :8H5G=8:0 8 74>@>2L5< G5;>25:0. �06=59H8< >B:@KB85< 
?>A;54=53> 45AOB8;5B8O AB0;> CAB0=>2;5=85 :;NG52>9 @>;8 >A8 «:8H5G=8:-<>73» 2 ?0B>35=575 
H8@>:>3> A?5:B@0 =52@>;>38G5A:8E 8 ?A8E8G5A:8E 701>;520=89, 2:;NG0O 45?@5AA82=K5 
@0AAB@>9AB20, 1>;57=L #0@:8=A>=0 8 @0AA5O==K9 A:;5@>7 [5]. �>:070=>, GB> <8:@>18>B0 
:8H5G=8:0 A?>A>1=0 <>4C;8@>20BL =59@>=0;L=CN 0:B82=>ABL G5@57 <=>65AB2> ?CB59, 

                                                           
1 " �>:B@8=5 =0F8>=0;L=>9 ?@>4>2>;LAB25==>9 157>?0A=>AB8 $5A?C1;8:8 �5;0@CAL 4> 2030 
3>40. [-;5:B@>==K9 @5AC@A]: #>AB0=>2;5=85 %>25B0  8=8AB@>2 $5A?C1;8:8 �5;0@CAL, 
15.12.2017 3., № 962. – $568< 4>ABC?0: http://www.government.by/ru/solutions/3060. – �0B0 
4>ABC?0: 21.09.2023 3. 
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2:;NG0O A8=B57 =59@>0:B82=KE <5B01>;8B>2 (�� �, A5@>B>=8=, 4>D0<8=) 8 @53C;OF8N 
A8AB5<=>3> 2>A?0;5=8O. 
�=0G8B5;L=K9 ?@>3@5AA 4>AB83=CB 2 87CG5=88 8<<C=><>4C;8@CNI8E A2>9AB2 :8H5G=>9 

<8:@>18>BK. 'AB0=>2;5=>, GB> :><<5=A0;L=K5 <8:@>>@30=87<K 83@0NB :;NG52CN @>;L 2 
A>7@520=88 8 DC=:F8>=8@>20=88 8<<C==>9 A8AB5<K, ?>445@6820O 10;0=A <564C 
?@>2>A?0;8B5;L=K<8 8 ?@>B82>2>A?0;8B5;L=K<8 @50:F8O<8 [6]. -B8 >B:@KB8O A>740;8 
=0CG=CN >A=>2C 4;O @07@01>B:8 =>2KE AB@0B5389 ?@>D8;0:B8:8 8 B5@0?88 
8<<C=>>?>A@54>20==KE 701>;520=89. 
"A>1>3> 2=8<0=8O 70A;C68205B @0728B85 :>=F5?F88 ?5@A>=0;878@>20==>3> ?8B0=8O, 

>A=>20==>3> =0 8=48284C0;L=KE >A>15==>ABOE <8:@>18><=>3> ?@>D8;O [7]. %>2@5<5==K5 
8AA;54>20=8O 45<>=AB@8@CNB 7=0G8B5;L=CN 20@8015;L=>ABL >B25B0 =0 ?8I52K5 
2<5H0B5;LAB20 C @07=KE 8=48284>2, GB> >1CA;>2;5=>, 2 B>< G8A;5, C=8:0;L=>ABLN 8E 
<8:@>18>BK. -B> ?>4G5@:8205B =5>1E>48<>ABL @07@01>B:8 F5;5=0?@02;5==KE 485B8G5A:8E 
?>4E>4>2, CG8BK20NI8E <5B035=><=K5 E0@0:B5@8AB8:8 :>=:@5B=>3> G5;>25:0. %@02=8B5;L=0O 
E0@0:B5@8AB8:0 B@048F8>==KE 8 A>2@5<5==KE D5@<5=B8@>20==KE 75@=>2KE ?@>4C:B>2 
?@54AB02;5=0 2 B01;8F5 1. 

 
&45?. 1. %@02=8B5;L=0O E0@0:B5@8AB8:0 B@048F8>==KE 8 A>2@5<5==KE D5@<5=B8@>20==KE 

75@=>2KE ?@>4C:B>2 

Table 1. Comparative characteristics of traditional and modern fermented cereal products 

#0@0<5B@ &@048F8>==K5 ?@>4C:BK 
%>2@5<5==K5 

DC=:F8>=0;L=K5 ?@>4C:BK 

#@8<5@K �20A, B0@E0=0, 8=465@0 #@>18>B8G5A:85 E;51FK, 
>1>30I5==K5 :0H8 

&5E=>;>38O %?>=B0==0O D5@<5=B0F8O �>=B@>;8@C5<0O D5@<5=B0F8O 
%@>: 3>4=>AB8 3–7 4=59 30–90 4=59 

�>=F5=B@0F8O ?@>18>B8:>2 104–106 �"�/3 107–109�"�/3 
�>:070==K5 MDD5:BK -<?8@8G5A:85 40==K5 �;8=8G5A:85 8AA;54>20=8O 
*5;520O 0C48B>@8O  5AB=>5 =0A5;5=85 �;>10;L=K9 @K=>: 

 

!0CG=0O 7=0G8<>ABL 8AA;54>20=8O ?>4B25@6405BAO @O4>< :;NG52KE 4>AB865=89 
?>A;54=8E ?OB8 ;5B.  8:@>18><=K5 8AA;54>20=8O 2KO28;8 :>@@5;OF8N <564C ?>B@51;5=85< 
D5@<5=B8@>20==KE 75@=>2KE 8 C25;8G5=85< α-@07=>>1@078O :8H5G=>9 <8:@>18>BK (r=0,62, 

p<0,01) [8]. $0=4><878@>20==K5 :>=B@>;8@C5<K5 8AA;54>20=8O ($��) A CG0AB85< 1200 
?0F85=B>2 ?@>45<>=AB@8@>20;8 A=865=85 HbA1c =0 0,8 % ?@8 48015B5 2 B8?0 8 C<5=LH5=85 
A8<?B><>2 %$� =0 54 % [9]. &5E=>;>38G5A:85 8==>20F88 2:;NG0NB @07@01>B:C HB0<<>2 A 
=0?@02;5==K< 459AB285< 8 ?@8<5=5=85 <5B>4>2 35=><=>3> @540:B8@>20=8O CRISPR-Cas9 4;O 
>?B8<870F88 <5B01>;87<0 ?@>18>B8G5A:8E 10:B5@89 [10]. 
-:>=><8G5A:89 ?>B5=F80; @K=:0 D5@<5=B8@>20==KE 75@=>2KE ?@>4C:B>2 E0@0:B5@87C5BAO 

CAB>9G82K< @>AB><: >B 28,5 <;@4 4>;;0@>2 2 2020 3>4C 4> ?@>3=>78@C5<KE 89,7 <;@4 4>;;0@>2 
: 2030 3>4C (A>2>:C?=K9 3>4>2>9 B5<? @>AB0 9,3 %) [11]. $538>=0;L=K5 >A>15==>AB8 
@0A?@545;5=8O @K=:0 2:;NG0NB 4><8=8@>20=85 �788 (48 %) 2 A53<5=B5 B@048F8>==KE 
?@>4C:B>2 8 ;845@AB2> �2@>?K (25 %) 2 ?@>872>4AB25 DC=:F8>=0;L=KE ?@>4C:B>2 [12]. 
!0CG=0O 0:BC0;L=>ABL @01>BK >1CA;>2;5=0 =0;8G85< ?@>B82>@5G8O 2 A>2@5<5==>< 7=0=88: 

=5A<>B@O =0 <=>65AB2> @07@>7=5==KE 40==KE, >BACBAB2C5B :><?;5:A=0O A8AB5<0B870F8O, 
A2O7K20NI0O B5E=>;>38G5A:85 0A?5:BK D5@<5=B0F88 :>=:@5B=KE 284>2 75@=0, 
18>E8<8G5A:85 87<5=5=8O 8E A>AB020, <5E0=87<K <>4C;OF88 :8H5G=>9 <8:@>18>BK 8 
:>=:@5B=K5 :>;8G5AB25==> 87<5@O5<K5 D878>;>38G5A:85 MDD5:BK. -B> 70B@C4=O5B 
F5;5=0?@02;5==CN @07@01>B:C AB0=40@B878@>20==KE 8 MDD5:B82=KE DC=:F8>=0;L=KE 
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?@>4C:B>2. 
*5;LN 40==>3> >17>@0 O2;O5BAO A8AB5<0B870F8O A>2@5<5==KE =0CG=KE 40==KE > 

<5E0=87<0E 2>7459AB28O D5@<5=B8@>20==KE 75@=>2KE ?@>4C:B>2 =0 <8:@>18>BC :8H5G=8:0 8 
74>@>2L5 G5;>25:0 4;O >1>A=>20=8O ?5@A?5:B82=KE =0?@02;5=89 A>740=8O =>2KE 
DC=:F8>=0;L=KE ?@>4C:B>2 ?8B0=8O. 
� >A=>25 0=0;870 ;568B 38?>B570 > B><, GB> A?5F8D8G=>ABL 8 MDD5:B82=>ABL 2>7459AB28O 

D5@<5=B8@>20==KE 75@=>2KE ?@>4C:B>2 =0 >@30=87< G5;>25:0 >?@545;O5BAO :><?;5:A=K< 
2708<>459AB285< B@5E D0:B>@>2: 2840 75@=>2>3> AK@LO, A>AB020 D5@<5=B8@CNI8E 
<8:@>>@30=87<>2 8 B5E=>;>38G5A:8E ?0@0<5B@>2 ?@>F5AA0, GB> =0E>48B >B@065=85 2 
D>@<8@>20=88 C=8:0;L=KE ?@>D8;59 18>0:B82=KE A>548=5=89 8 E0@0:B5@5 8E 2;8O=8O =0 
<8:@>18>BC. 
!0CG=0O 7040G0 70:;NG0;0AL 2 ?@>2545=88 :><?;5:A=>3> 0=0;8B8G5A:>3> >17>@0 4;O 

2KO2;5=8O :>;8G5AB25==KE 70:>=><5@=>AB59 2;8O=8O D5@<5=B8@>20==KE 75@=>2KE 
?@>4C:B>2 =0 A>AB02 8 <5B01>;8G5A:CN 0:B82=>ABL <8:@>18>BK :8H5G=8:0, 0 B0:65 2 
CAB0=>2;5=88 4>:070B5;L=KE A2O759 <564C >1@07C5<K<8 18>0:B82=K<8 :><?>=5=B0<8 
(?5?B84K, �*��, 28B0<8=K) 8 :>=:@5B=K<8 :;8=8:>-D878>;>38G5A:8<8 8AE>40<8. 

 

 �&�$���/ �  �&"�/ 

� 40==>< >17>@5 A8AB5<0B878@>20=K 40==K5 =0CG=KE ?C1;8:0F89 70 2018–2024 33., 
?>A2OI5==KE D5@<5=B8@>20==K< 75@=>2K< ?@>4C:B0<. �A?>;L7>20=K <5B>4K 
0=0;8B8G5A:>3> >17>@0 ;8B5@0BC@K A ?@82;5G5=85< 107 40==KE PubMed, Scopus 8 Web of 
Science. �@8B5@8O<8 >B1>@0 AB0B59 AB0;8: :;8=8G5A:0O 7=0G8<>ABL, =0;8G85 
@0=4><878@>20==KE :>=B@>;8@C5<KE 8AA;54>20=89 8 <5B00=0;87>2. "A>1>5 2=8<0=85 
C45;5=> @01>B0<, @0A:@K20NI8< <5E0=87<K 2;8O=8O D5@<5=B0F88 =0 ?8B0B5;L=CN F5==>ABL 
75@=>2KE 8 <>4C;OF8N <8:@>18>BK :8H5G=8:0. �0==K5 ?> B5E=>;>38G5A:8< ?0@0<5B@0< 
D5@<5=B0F88 (pH, B5<?5@0BC@0, 4;8B5;L=>ABL) 8 18>E8<8G5A:8< 87<5=5=8O< 
AB@C:BC@8@>20=K 2 A@02=8B5;L=KE B01;8F0E. 

 

$��'�0&�&/ � �) "�%'���!�� 

(5@<5=B0F8O 75@=>2KE – >48= 87 4@52=59H8E 18>B5E=>;>38G5A:8E ?@>F5AA>2, 8725AB=K9 
A> 2@5<5= =5>;8B0 (>:>;> 10 000 ;5B =0704), 8AB>@8G5A:8 8A?>;L7>202H89AO 4;O C;CGH5=8O 
A>E@0==>AB8, 2:CA>2KE :0G5AB2 8 ?8B0B5;L=>9 F5==>AB8 75@=0 [13]. %>2@5<5==0O 
:;0AA8D8:0F8O 45;8B D5@<5=B8@>20==K5 75@=>2K5 ?@>4C:BK =0 425 >A=>2=K5 :0B53>@88: 
B@048F8>==K5 (=0?@8<5@, :20A 2 �>AB>G=>9 �2@>?5 – D5@<5=B0F8O @68 8 OG<5=O A CG0AB85< 
Lactobacillus 8 Saccharomyces; B0@E0=0 =0 �0;:0=0E 8 2 &C@F88 – :><18=8@>20==0O 
D5@<5=B0F8O ?H5=8FK 8 9>3C@B0; 8=465@0 2 -D8>?88 – D5@<5=B0F8O B5DD0 A >1@07>20=85< 
?>@8AB>9 AB@C:BC@K [14]) 8 A>2@5<5==K5 DC=:F8>=0;L=K5 ?@>4C:BK (?@>18>B8G5A:85 E;51FK 
A Lactobacillus rhamnosus GG (109 �"�/3), A8=18>B8G5A:85 :0H8 A :><18=0F859 
Bifidobacterium 8 >;83>D@C:B>7K, D5@<5=B8@>20==K5 >2AO=K5 =0?8B:8 A ?>2KH5==K< 
A>45@60=85< ³-3;N:0=>2 [15]). �8>E8<8G5A:85 >A=>2K D5@<5=B0F88 2:;NG0NB A;>6=K5 
?@>F5AAK A CG0AB85< <8:@>>@30=87<>2: <>;>G=>:8A;K5 10:B5@88 (Lactobacillus, Lactococcus, 

Leuconostoc), O2;ONI85AO >A=>2=K<8 CG0AB=8:0<8, A=860NB pH 4> 3,5–4,5 70 AG5B ?@>4C:F88 
<>;>G=>9 :8A;>BK 8 A8=B578@CNB 28B0<8=K 3@C??K B (B2, B9, B12) [16], 0 4@>668 
(Saccharomyces cerevisiae) >15A?5G820NB A?8@B>2>5 1@>65=85 A >1@07>20=85< CO2, CG0AB2CNB 
2 A8=B575 ́ -0<8=><0A;O=>9 :8A;>BK (�� �) 8 D>@<8@CNB 0@><0B8G5A:85 A>548=5=8O (MD8@K, 
0;L45384K) [17]. �0==K5 ?> <5B01>;8G5A:>9 0:B82=>AB8 <8:@>>@30=87<>2 ?@8 D5@<5=B0F88 
75@=>2KE ?@82545=K 2 B01;8F5 2. 
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&45?. 2.  5B01>;8G5A:0O 0:B82=>ABL <8:@>>@30=87<>2 ?@8 D5@<5=B0F88 75@=>2KE 
Table 2. Metabolic activity of microorganisms during cereal fermentation 

 8:@>>@30=87< "A=>2=K5 <5B01>;8BK (878>;>38G5A:89 MDD5:B 

Lactobacillus plantarum  >;>G=0O :8A;>B0, ?5?B84K 
';CGH5=85 CA2>O5<>AB8 

15;:>2 
Saccharomyces cerevisiae -B0=>;, CO2, �� � $5;0:A0F8>==>5 459AB285 

Propionibacterium freudenreichii #@>?8>=>20O :8A;>B0, B12 �=B8<8:@>1=K9 MDD5:B 
 

(5@<5=B0F8O 75@=>2KE A>?@>2>6405BAO 7=0G8B5;L=K<8 18>E8<8G5A:8<8 
?@5>1@07>20=8O<8: 384@>;87 15;:>2 ?@82>48B : >1@07>20=8N 18>0:B82=KE ?5?B84>2 A 
0=B838?5@B5=782=K<8 A2>9AB20<8 8 A=865=8N 0;;5@35==>AB8 3;NB5=0 =0 40–60 % [18], B>340 
:0: B@0=AD>@<0F8O C3;52>4>2 C<5=LH05B A>45@60=85 D8B0B>2 =0 50–70 % 8 A?>A>1AB2C5B 
>1@07>20=8N ?@518>B8G5A:8E >;83>A0E0@84>2 [19]. -DD5:B82=>ABL ?@>F5AA0 >?@545;O5BAO 
AB@>38< :>=B@>;5< ?0@0<5B@>2: B5<?5@0BC@=K9 @568< 30–37 °C 4;O <>;>G=>:8A;KE 10:B5@89 
8 25–30 °C 4;O 4@>6659, pH (>?B8<0;L=K9 480?07>= 4,0–6,0, ?@8 MB>< 7=0G5=8O =865 4,5 
?>402;ONB ?0B>35=K) 8 2;06=>ABL (40–60 %, ?@52KH5=85 70 % ?>2KH05B @8A: @0728B8O 
?;5A5=8) [20]. %>2@5<5==K5 <5B>4K >?B8<870F88 2:;NG0NB <=>3>ABC?5=G0BCN D5@<5=B0F8N 
(24 G ?@8 30 °C + 12 G ?@8 25 °C), ?@8<5=5=85 70I8B=KE <0B@8F (³-3;N:0=K >2A0) 4;O 
AB018;870F88 ?@>18>B8:>2 8 8<<>18;870F8N :;5B>: 2 0;L38=0B=KE 3@0=C;0E [21]. 
(5@<5=B8@>20==K5 75@=>2K5 ?@>4C:BK <>4C;8@CNB A>AB02 :8H5G=>9 <8:@>18>BK 

?>A@54AB2>< 42CE :;NG52KE <5E0=87<>2: ?@O<>5 ?>?>;=5=85 ?@>18>B8:>2 (C25;8G5=85 
G8A;5==>AB8 Lactobacillus =0 20–30 % 8 Bifidobacterium =0 15–25 %) [22] 8 ?@518>B8G5A:>5 
459AB285 70 AG5B ³-3;N:0=>2 8 0@018=>:A8;0=>2, :>B>@K5 AB8<C;8@CNB @>AB 0CB>EB>==>9 
<8:@>18>BK 8 ?>2KH0NB ?@>4C:F8N :>@>B:>F5?>G5G=KE 68@=KE :8A;>B =0 25–40 % [23]. -B8 
?@>F5AAK ;560B 2 >A=>25 8E DC=:F8>=0;L=KE A2>9AB2 8 B5@0?52B8G5A:>3> ?>B5=F80;0.  
�;8O=85 D5@<5=B8@>20==KE 75@=>2KE =0 <8:@>18>BC ?@8 @07;8G=KE 701>;520=8OE 
?@54AB02;5=> 2 B01;8F5 3. 

 
&45. 3. �;8O=85 D5@<5=B8@>20==KE 75@=>2KE =0 <8:@>18>BC ?@8 @07;8G=KE 701>;520=8OE  
Table 3. Impact of Fermented Cereals on Gut Microbiota in Various Diseases 

�01>;520=85 �7<5=5=8O 2 <8:@>18>B5 �;8=8G5A:89 MDD5:B 
%$� ↑ Bifidobacterium, ↓ E. coli '<5=LH5=85 274CB8O =0 54 % 

�8015B 2 B8?0 ↑ Akkermansia muciniphila %=865=85 HbA1c =0 0,8 % 

"68@5=85 ↓ Firmicutes/Bacteroidetes '<5=LH5=85 >:@C6=>AB8 B0;88 =0         
3–5 A< 

 

(5@<5=B8@>20==K5 75@=>2K5 ?@>4C:BK >:07K20NB 7=0G8B5;L=>5 2;8O=85 =0 
<5B01>;8G5A:85 ?@>F5AAK 2 >@30=87<5 G5;>25:0. !081>;55 2K@065==K< MDD5:B>< O2;O5BAO 
AB8<C;OF8O >1@07>20=8O :>@>B:>F5?>G5G=KE 68@=KE :8A;>B (�*��) :8H5G=>9 
<8:@>18>B>9. �CB8@0B, :>=F5=B@0F8O :>B>@>3> C25;8G8205BAO =0 40–50 %, A;C68B >A=>2=K< 
M=5@35B8G5A:8< AC1AB@0B>< 4;O :>;>=>F8B>2, A?>A>1AB2CO ?>445@60=8N F5;>AB=>AB8 
:8H5G=>3> 10@L5@0 8 >:07K20O ?@>B82>2>A?0;8B5;L=>5 459AB285 [24]. #@>?8>=0B (?@8@>AB =0 
25–30 %) 83@05B :;NG52CN @>;L 2 @53C;OF88 3;N:>=5>35=570 8 ?>402;5=88 A8=B570 
E>;5AB5@8=0 2 ?5G5=8, B>340 :0: 0F5B0B (C25;8G5=85 =0 15–20 %) CG0AB2C5B 2 ;8?>35=575 8 
@53C;OF88 pH :8H5G=>9 A@54K. 
�06=K< 0A?5:B>< <5B01>;8G5A:>3> 2>7459AB28O O2;O5BAO <>4C;OF8O ?C;0 65;G=KE :8A;>B. 

(5@<5=B8@>20==K5 75@=>2K5 A?>A>1AB2CNB A=865=8N C@>2=O ?>B5=F80;L=> B>:A8G=>9 
457>:A8E>;52>9 :8A;>BK =0 24 % ?@8 >4=>2@5<5==>< C25;8G5=88 :>=F5=B@0F88 
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?@>B82>2>A?0;8B5;L=>9 ;8B>E>;52>9 :8A;>BK =0 83 % [25]. -B8 87<5=5=8O A>?@>2>640NBAO 
C;CGH5=85< ;8?84=>3> ?@>D8;O, 2 G0AB=>AB8 A=865=85< C@>2=O ;8?>?@>B58=>2 =87:>9 
?;>B=>AB8 (�#!#) =0 10–12 %, GB> 8<55B 206=>5 7=0G5=85 4;O ?@>D8;0:B8:8 A5@45G=>-
A>AC48ABKE 701>;520=89. 
$53C;O@=>5 ?>B@51;5=85 D5@<5=B8@>20==KE 75@=>2KE ?@>4C:B>2 45<>=AB@8@C5B 

2K@065==>5 ?>;>68B5;L=>5 2;8O=85 =0 @07;8G=K5 A8AB5<K >@30=87<0. � >B=>H5=88 
?8I520@8B5;L=>9 A8AB5<K >B<5G05BAO 7=0G8B5;L=>5 (4> 300 %) ?>2KH5=85 18>4>ABC?=>AB8 
65;570 70 AG5B A=865=8O A>45@60=8O D8B0B>2, 0 B0:65 C<5=LH5=85 A8<?B><>2 <0;L01A>@1F88 
=0 40–50 % C ?0F85=B>2 A DC=:F8>=0;L=K<8 =0@CH5=8O<8 ��& [26]. 
�0@48><5B01>;8G5A:85 MDD5:BK 2:;NG0NB 4>AB>25@=>5 A=865=85 >1I53> E>;5AB5@8=0 =0 

12–15 % 8 C;CGH5=85 3;8:5<8G5A:>3> :>=B@>;O, ?@>O2;ONI55AO C<5=LH5=85< 
?>AB?@0=480;L=>9 3;8:5<88 =0 20–25 % [27]. -B8 87<5=5=8O A2O70=K :0: A =5?>A@54AB25==K< 
459AB285< :><?>=5=B>2 D5@<5=B8@>20==KE ?@>4C:B>2, B0: 8 A 8E 2;8O=85< =0 :8H5G=CN 
<8:@>18>BC. 
�<<C=><>4C;8@CNI85 A2>9AB20 ?@>O2;ONBAO 2 A=865=88 C@>2=O <0@:5@>2 A8AB5<=>3> 

2>A?0;5=8O (%-@50:B82=K9 15;>: C<5=LH05BAO =0 30–35 %) 8 7=0G8B5;L=>< C25;8G5=88 
:>=F5=B@0F88 A5:@5B>@=>3> IgA (=0 40–50 %) 2 :8H5G=8:5, GB> CA8;8205B <5AB=CN 8<<C==CN 
70I8BC [28]. 
"A>1K9 8=B5@5A ?@54AB02;ONB =59@>B@>?=K5 MDD5:BK D5@<5=B8@>20==KE 75@=>2KE 

?@>4C:B>2, >?>A@54>20==K5 >ALN «:8H5G=8: – <>73». '25;8G5=85 A8=B570 �� � =0 50 % 
:>@@5;8@C5B A> A=865=85< A8<?B><>2 B@52>38 8 45?@5AA88, GB> >B:@K205B ?5@A?5:B82K 8E 
?@8<5=5=8O 2 :><?;5:A=>9 B5@0?88 0DD5:B82=KE @0AAB@>9AB2 [29]. 
�5@>?@>B5:B>@=K9 ?>B5=F80; A2O70= A> A?>A>1=>ABLN 0:B828@>20BL A8@BC8=K (>A>15==> 

SIRT1) – :;NG52K5 @53C;OB>@K :;5B>G=>3> 4>;3>;5B8O, 0 B0:65 C<5=LH0BL <0@:5@K 
>:8A;8B5;L=>3> AB@5AA0, GB> <>65B 70<54;OBL ?@>F5AAK AB0@5=8O [30]. -B8 40==K5 A>740NB 
>A=>2C 4;O @07@01>B:8 A?5F80;878@>20==KE ?@>4C:B>2 4;O 2>7@0AB=>9 :0B53>@88 =0A5;5=8O. 
(5@<5=B0F8O 75@=>2KE :C;LBC@ 7=0G8B5;L=> C;CGH05B 8E ?8B0B5;L=K5 A2>9AB20, 

CA2>O5<>ABL 8 18>4>ABC?=>ABL ?>;57=KE 25I5AB2.  
!865 @0AA<>B@5=K >A>15==>AB8 D5@<5=B8@>20==KE >2A0, @68, ?H5=8FK, 3@5G8E8, ?@>A0, 

0<0@0=B0 8 :C:C@C7K, 0 B0:65 ?@82545=> 8E A@02=5=85 2 B01;8G=>9 D>@<5 (B01;8F0 4). 
(5@<5=B8@>20==K9 >2ёA 1>30B 15B0-3;N:0=0<8, :>B>@K5 A?>A>1AB2CNB A=865=8N 

E>;5AB5@8=0 8 C;CGH0NB @01>BC :8H5G=8:0. � ?@>F5AA5 D5@<5=B0F88 C25;8G8205BAO 
A>45@60=85 :>@>B:>F5?>G5G=KE 68@=KE :8A;>B (���), ?>;57=KE 4;O <8:@>18>BK. &0:65 
?>2KH05BAO 18>4>ABC?=>ABL <8=5@0;>2 (F8=:0, <03=8O, 65;570) 70 AG5B A=865=8O D8B8=>2>9 
:8A;>BK [31, 32]. (5@<5=B8@>20==K9 >2ёA G0AB> 8A?>;L7C5BAO 2 ?@>18>B8G5A:8E =0?8B:0E 8 
1573;NB5=>2KE ?@>4C:B0E. 
(5@<5=B8@>20==0O @>6L – :;NG52>9 8=3@5485=B B@048F8>==>3> @60=>3> E;510. � =59 

A>45@68BAO <=>3> ?8I52KE 2>;>:>= 8 0@><0B8G5A:8E A>548=5=89, >1@07CNI8EAO ?@8 
D5@<5=B0F88 (<5;0=>848=K ?@840NB E;51C B5<=K9 F25B 8 A?5F8D8G5A:89 2:CA). 
(5@<5=B0F8O @68 A=8605B 3;8:5<8G5A:89 8=45:A, C;CGH05B CA2>5=85 65;570 8 F8=:0, 0 B0:65 
A?>A>1AB2C5B >1@07>20=8N ?@518>B8G5A:8E >;83>A0E0@84>2, ?>;57=KE 4;O :8H5G=8:0 [33, 34]. 

(5@<5=B8@>20==0O ?H5=8F0 ;53G5 CA208205BAO 1;03>40@O G0AB8G=><C @0AI5?;5=8N 
3;NB5=0 D5@<5=B0<8 10:B5@89 8 4@>6659. -B> A=8605B @8A: 2>A?0;8B5;L=KE @50:F89 C ;N459 
A C<5@5==>9 GC2AB28B5;L=>ABLN : 3;NB5=C (=> =5 ?>4E>48B 4;O 1>;L=KE F5;80:859). 
(5@<5=B0F8O B0:65 C25;8G8205B A>45@60=85 D>;852>9 :8A;>BK 8 28B0<8=>2 3@C??K B, 

C;CGH05B B5:ABC@C E;510 8 ?@>4;5205B A@>: 53> E@0=5=8O [35, 36]. 

�@5G8E0, =5A<>B@O =0 B>, GB> =5 O2;O5BAO 7;0:><, ?@8 D5@<5=B0F88 ?@8>1@5B05B 
0=B8>:A840=B=K5 A2>9AB20 1;03>40@O @CB8=C 8 :25@F5B8=C. "=0 A>45@68B 2KA>:89 C@>25=L 
F8=:0, <548 8 <0@30=F0, :>B>@K5 AB0=>2OBAO 1>;55 18>4>ABC?=K<8 ?>A;5 D5@<5=B0F88. 



Пище6ая Fех=>?>7ия  

 

 

 

 

 

10 

(5@<5=B8@>20==0O 3@5G8E0 ?>;57=0 ?@8 48015B5, B0: :0: 70<54;O5B CA2>5=85 C3;52>4>2, 0 
B0:65 >1;0405B ?@>B82>@0:>2K<8 A2>9AB20<8 [37, 38]. 

(5@<5=B8@>20==>5 ?@>A> – >B;8G=K9 1573;NB5=>2K9 ?@>4C:B A 2KA>:8< A>45@60=85< 
15;:0 (9,9 3 =0 100 3) 8 <8=5@0;>2 (<0@30=5F, 65;57>, <54L). (5@<5=B0F8O A=8605B C@>25=L 
D8B8=>2>9 :8A;>BK, C;CGH0O CA2>5=85 <8:@>M;5<5=B>2. &0:65 ?@>A> A?>A>1AB2C5B 
45B>:A8:0F88 >@30=87<0 8 C:@5?;5=8N :>AB59 [39, 40]. 

�<0@0=B, :0: 8 3@5G8E0, >B=>A8BAO : ?A524>7;0:0<. #>A;5 D5@<5=B0F88 2 =ё< C25;8G8205BAO 
A>45@60=85 ;878=0 (=570<5=8<>9 0<8=>:8A;>BK) 8 A:20;5=0 (0=B8>:A840=B0). 
(5@<5=B8@>20==K9 0<0@0=B ?>;575= 4;O A5@45G=>-A>AC48AB>9 A8AB5<K 8 >1;0405B 
?@>B82>2>A?0;8B5;L=K< 459AB285< [41, 42]. 

(5@<5=B8@>20==0O :C:C@C70 (=0?@8<5@, 2 2845 B5AB0 4;O B>@B8;89 8;8 70:20H5==>9 
?@8:>@<:8 4;O @K10;:8) AB0=>28BAO 1>;55 1>30B>9 28B0<8=0<8 3@C??K B 8 ;53G5 CA208205BAO. 
� B@048F8>==KE :C;LBC@0E D5@<5=B0F8O :C:C@C7K A=8605B A>45@60=85 <8:>B>:A8=>2 8 
C;CGH05B 5ё ?8B0B5;L=CN F5==>ABL [43, 44]. 

 

&45. 4. %@02=8B5;L=0O B01;8F0 D5@<5=B8@>20==KE 75@=>2KE :C;LBC@  
Table 4. The comparative table of fermented cereal crops 

�C;LBC@0 �;NG52K5 ?8B0B5;L=K5 
25I5AB20 #>;L70 4;O 74>@>2LO "A>15==>AB8 D5@<5=B0F88 

"2ёA �5B0-3;N:0=K, <03=89, 
F8=: 

%=8605B E>;5AB5@8=, 
C;CGH05B ?8I520@5=85 

'25;8G8205B ���, 
A=8605B D8B8=>2CN 

:8A;>BC 

$>6L #8I52K5 2>;>:=0, 
<5;0=>848=K 

%=8605B ��, C;CGH05B 
CA2>5=85 <8=5@0;>2 

�05B B5<=K9 F25B 8 
E0@0:B5@=K9 2:CA 

#H5=8F0 
�;NB5= (G0AB8G=> 
@0AI5?;5==K9), 
28B0<8=K B 

';CGH05B CA2>5=85, 
A=8605B 2>A?0;5=85 

'25;8G8205B A@>: E@0=5=8O 
E;510 

�@5G8E0 $CB8=, :25@F5B8=, F8=:, 
<54L 

�=B8>:A840=B, 
?@>B82>@0:>2K9 MDD5:B 

';CGH05B 18>4>ABC?=>ABL 
<8=5@0;>2 

#@>A> �5;>:, <0@30=5F, 65;57> �5B>:A8:0F8O, C:@5?;5=85 
:>AB59 

%=8605B D8B8=>2CN 
:8A;>BC 

�<0@0=B �878=, A:20;5= %5@45G=>-A>AC48AB0O 
70I8B0 

'25;8G8205B 
0=B8>:A840=B=CN 
0:B82=>ABL 

�C:C@C70 �8B0<8=K B, :;5BG0B:0 ';CGH05B CA2>O5<>ABL %=8605B <8:>B>:A8=K 

 

&0:8< >1@07><, D5@<5=B0F8O A?>A>1AB2C5B 7=0G8B5;L=><C C;CGH5=8N ?8B0B5;L=KE 
A2>9AB2 75@=>2KE :C;LBC@, ?>2KH0O 8E 18>;>38G5A:CN F5==>ABL. �0640O 87 @0AA<>B@5==KE 
:C;LBC@ E0@0:B5@87C5BAO >?@545;5==K<8 ?>B@518B5;LA:8<8 8 B5E=>;>38G5A:8<8 
?@58<CI5AB20<8: 
– @>6L 8 >2ёA A?>A>1AB2CNB =>@<0;870F88 DC=:F89 ?8I520@8B5;L=>9 A8AB5<K; 
– 3@5G8E0 8 0<0@0=B >B;8G0NBAO 2KA>:8< A>45@60=85< 0=B8>:A840=B=KE A>548=5=89; 
– ?H5=> 8 :C:C@C70 ?@54AB02;ONB ?@0:B8G5A:89 8=B5@5A :0: 1573;NB5=>2K5 :C;LBC@K; 
– ?H5=8F0 (2 D5@<5=B8@>20==>< 2845) E0@0:B5@87C5BAO C;CGH5==>9 CA2>O5<>ABLN 70 AG5B 

G0AB8G=>9 453@040F88 15;:>2 :;59:>28=K. 
�;O 4>AB865=8O <0:A8<0;L=>3> ?>;>68B5;L=>3> MDD5:B0 @5:><5=4C5BAO 2:;NG0BL 2 

@0F8>= @07;8G=K5 284K D5@<5=B8@>20==KE 75@=>2KE ?@>4C:B>2. 
 

 



  �еEF=и> ��'&, 2025 № 2(39) 
 

 

 

 

11 

����2+�!��  
&0:8< >1@07><, ?@>2545==K9 0=0;87 :>;8G5AB25==> ?>4B25@48; 2KA>:CN MDD5:B82=>ABL 

D5@<5=B8@>20==KE 75@=>2KE ?@>4C:B>2 2 <>4C;OF88 :8H5G=>9 <8:@>18>BK (C25;8G5=85 
Lactobacillus =0 20–30 %, Bifidobacterium =0 15–25 %) 8 AB8<C;OF88 ?@>4C:F88 �*�� 
(C25;8G5=85 1CB8@0B0 =0 40–50 %), GB> ;568B 2 >A=>25 8E <=>3>3@0==>3> ?>;>68B5;L=>3> 
2>7459AB28O =0 >@30=87< G5;>25:0. 'AB0=>2;5=>, GB> 8E ?>B@51;5=85 0AA>F88@>20=> A 
4>AB>25@=K< C;CGH5=85< <5B01>;8G5A:8E ?>:070B5;59 (A=865=85 �#!# =0 10–12 %), 

=>@<0;870F859 DC=:F88 ��& (C<5=LH5=85 A8<?B><>2 %$� =0 40–60 %), 2K@065==K< 
8<<C=><>4C;8@CNI8< (A=865=85 %$� =0 30–35 %) 8 ?5@A?5:B82=K< =59@>?@>B5:B>@=K< 
459AB285< (A8=B57 �� � A C25;8G5=85< =0 50 %). 

!0CG=0O =>287=0 2K?>;=5==>3> >17>@0 70:;NG05BAO 2 :><?;5:A=>9 A8AB5<0B870F88 40==KE 
?> F5?>G:5 «B5E=>;>38O D5@<5=B0F88 – 18>E8<8G5A:0O B@0=AD>@<0F8O – <>4C;OF8O 
<8:@>18>BK – :>=:@5B=K9 D878>;>38G5A:89 MDD5:B», GB> 2=>A8B 2:;04 2 =0C:C 8 A>7405B 
B5>@5B8G5A:CN >A=>2C 4;O F5;5=0?@02;5==>3> ?@>5:B8@>20=8O DC=:F8>=0;L=KE ?@>4C:B>2 A 
7040==K<8 A2>9AB20<8. #5@A?5:B82K 40;L=59H8E 8AA;54>20=89 284OBAO 2 @07@01>B:5 
AB0=40@B878@>20==KE B5E=>;>389, 87CG5=88 4>;3>A@>G=KE MDD5:B>2 8 A>740=88 
?5@A>=0;878@>20==KE ?@>4C:B>2 =0 >A=>25 8=48284C0;L=>3> <8:@>18><=>3> ?@>D8;O, GB> 
1C45B A?>A>1AB2>20BL @5H5=8N 7040G 8<?>@B>70<5I5=8O 8 C:@5?;5=8O 74>@>2LO =0A5;5=8O 
G5@57 @0F8>=0;L=>5 ?8B0=85. 
�AA;54>20=8O, >?8A0==K5 2 40==>9 AB0BL5, ?@>2>48;8AL 2 @0<:0E 3>AC40@AB25==>9 

?@>3@0<<K =0CG=KE 8AA;54>20=89 «�8>B5E=>;>388–2», ?> B5<5 «$07@01>B:0 =0CG=KE >A=>2 
?>;CG5=8O <=>3>:><?>=5=B=KE 1573;NB5=>2KE :0H =0 >A=>25 D5@<5=B8@>20==>3> 75@=>2>3> 
AK@LO» (=><5@ 3>A@538AB@0F88 20211833), 3@0=B0 0A?8@0=B0 «$07@01>B:0 B5E=>;>388 
?>;CG5=8O 1573;NB5=>2KE :0H, =5 B@51CNI8E 20@:8 2 20:CC<=>9 C?0:>2:5» (=><5@ 
3>A@538AB@0F88 2024549), ?@8 D8=0=A>2>9 ?>445@6:5  8=8AB5@AB20 >1@07>20=8O $5A?C1;8:8 
�5;0@CAL. 
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