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!9D7і=K<> ".В. «'4>A:>=0;5==O 70A>1V2 ?@>DV;0:B8:8 10:B5@V0;P=8E 

E2>@>1 C 1@>9;5@V2». 3 �20;VDV:0FV9=0 =0C:>20 ?@0FO =0 ?@020E @C:>?8AC.  

�8A5@B0FVO =0 74>1CBBO =0C:>2>3> ABC?5=O 4>:B>@0 DV;>A>DVW 70 

A?5FV0;P=VABN 211 «�5B5@8=0@=0 <548F8=0» 3 %C<AP:89 =0FV>=0;P=89 

03@0@=89 C=V25@A8B5B,  "! ':@0W=8, %C<8, 2025.  

' 48A5@B0FV9=><C 4>A;V465==V >1ґ@C=B>20=0 5D5:B82=VABP 70AB>AC20==O 

?@>1V>B8:C 4;O ?@>DV;0:B8:8 10:B5@V0;P=8E V=D5:FV9 ?B8FV, ?V428I5==O 

?@>4C:B82=>ABV B0 >?V@=>ABV >@30=V7<C :C@G0B-1@>9;5@V2. 

� @57C;PB0BV ?@>2545==O <>=VB>@8=3C <V:@>D;>@8 1C;> 2AB0=>2;5=>, 

I> C ?@8<VI5==V 4;O 28@>IC20==O :C@G0B 2V4 B86=O 4> 42>E ?5@52060;8 

Escherichia coli, Enterococcus faecium, Enterococcus faecalis F4 Salmonella 

enterica. � 4204FOBP ?5@H>W 4>18 4> A>@>: 4@C3>W 71V;PH8;0AP G0AB:0 

<V:@>>@30=V7<V2: Staphylococcus aureus, Listeria monocytogenes, Campylobacter 

spp. B0 0A>FV9>20=>W <V:@>D;>@8. �87=0G5=V >A=>2=V D0:B>@8 @878:C ?@8 

28@>IC20==V :C@G0B-1@>9;5@V2. 

�A>FV9>20=0 <V:@>D;>@0 A:;040;0AP 7 <V:@>A:>?VG=8E 3@81:V2 B0 

10:B5@V9, O:V =5 <0;8 C ?V4AC<:C V7>;OFVW 25;8:89 2V4A>B>: B0 =5 28:;8:0;8 

A?0;0EC V=D5:FV9=8E 70E2>@N20=P C 1@>9;5@V2. "4=0: B@510 2V4<VB8B8, I> WW 

:V;P:VABP 71V;PHC20;0AP 7 2V:>< ?B0EV2.  

#@>2545=V 4>A;V465==O F8@:C;OFVW <V:@>>@30=V7<V2 C ?@8<VI5==OE 4;O 

28@>IC20==O 1@>9;5@V2 ?>:070;8, I> 2V41C20єBPAO ?52=89 270є<>72’O7>: <V6 

2V:>< ?B8FV B0 2V4A>B:>28< A?V22V4=>H5==O< <V:@>D;>@8. !091V;PH 2@07;82V 

:C@G0B0 C 2VFV 4> 42>E B86=V2, G5@57 @878: A?0;0EC V=D5:FV9=8E E2>@>1. 

�;O 287=0G5==O <0:A8<0;P=> 5D5:B82=>3> 0=B8<V:@>1=>3> ?@5?0@0BC 

?@>2>48;8 287=0G5==O GCB;82>ABV 284V;5=>W ?0B>35==>W <V:@>D;>@8.  
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�0 @57C;PB0B0<8 ?@>2545=8E 5:A?5@8<5=BV2 1C;> 2AB0=>2;5=>, I> E. coli 

=5 ?@>O2;O;0 GCB;82>ABV 4> 66,67 % ?@5?0@0BV2, ?><V@=> GCB;820 3 4> 

16,67 %, V GCB;820 3 4> 16,67 %. ' 4>A;V465==OE ?@>2545=8E 7V S. 4ureus 1C;> 

2AB0=>2;5=> 2O4ACB=VABP GCB;82>ABV 4> 58,32 % 0=B81V>B8:V2, ?><V@=> 

GCB;8289 3 4> 4,16 %, V GCB;8289 3 4> 37,50 %. 

�AB0=>2;5=0 GCB;82VABP 284V;5=>W <V:@>D;>@8 S. 4ureus B0 E. coli 4> 

0=B81V>B8:V2 4> G>B8@P>E ?@5?0@0BV2 7 4204FOB8 G>B8@P>E 70?@>?>=>20=8E. 

�C2 >1@0=89 0=B81V>B8: 7 <0:A8<0;P=8< A?5:B@>< 4VW 3 F5DBV>:;V= 4;O 

;V:C20==O :C@G0B-1@>9;5@V2. #@>2545=5 4>A;V465==O ?>:070;> 25;8:89 

2V4A>B>: 0=B81V>B8:V2, 4> O:8E 10:B5@VW =5 1C;8 GCB;82V 01> ?><V@=> GCB;82V. 

!0 >A=>2V ?@>2545=8E 4>A;V465=P 4;O ?@>DV;0:B8:8 

0=B81V>B8:>@578AB5=B=>ABV C 3>A?>40@AB2V 1C2 70?@>?>=>20=89 ?@>1V>B8: 

В. coagulans. �C;> ?@>2545=5 287=0G5==O 0=B03>=VAB8G=8E 2;0AB82>AB59 

?@>1V>B8G=>3> HB0<C В. coagulans AB>A>2=> 10:B5@V9 284V;5=8E C ?B0H=8:C. 

� @57C;PB0BV ?@>2545=>3> 5:A?5@8<5=BC 2AB0=>2;5=>, I> C В. coagulans 

@>72545==V 1×109, �'"/3 ?@>O282 =09:@0IV 0=B03>=VAB8G=V 2;0AB82>ABV C 

283;O4V 7>=8 70B@8<:8 @>ABC C A5@54>28I0E 7 10:B5@VO<8, O:V 1C;8 284V;5=V C 

?@8<VI5==V ?B0H=8:0.  

�0B@8<:0 @>ABC C 7@07:0E V7 В. coagulans 2 @>72545==V 1×107, �'"/3 1C;0 

1V;PH5 7 E. faecium 3 =0 148,63 %; C. jejuni3 =0 155,67 %; E. coli – =0 

180,61 %; E. fecalis 3 =0 141,59 %; L. monocytogenes 3 =0 148,67 %; S aureus 3 

=0 117,92 %; S. enterica  – =0 222,44 %, ?>@V2=O=> 4> :>=B@>;N.  

' G0H:0E #5B@V 7 В. coagulans  1×109, �'"/3 45<0@:0FV9=0 7>=0 1C;0 

1V;PH5 ?>@V2=O=> 4> 1×105, �'"/3 =02:>;> E. faecium 3 =0 274,0 %; C. jejuni3 

=0 264,4 %; E. coli – =0 369,3 %; E. fecalis 3 =0 250,51 %; L. monocytogenes 3 =0 

193,75 %; S aureus 3 =0 278,5 %; S. enterica  – =0 387,48 %.  

#@>2545=5 4>A;V465==O ?>:07Cє, I> 2AV V7>;P>20=V 10:B5@VW ?@>O28;8 

GCB;82VABP 70;56=> 2V4 :>=F5=B@0FVW 4> В. coagulans. 

#@8 4>A;V465==V V=45:AC 0435782=>ABV 5@8B@>F8BV2 B. coagulans ALM 86 
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2AB0=>28;8 I> 2V= A:;0402 2,350,12, F5 70 <5B>4>< �@8;VA є A5@54=V< 

?>:07=8:><, A5@54=V9 ?>:07=8: 04357VW  3 1,800,05, B0 :>5DVFVє=B CG0ABV 

5@8B@>F8BV2 2 0435782=><C ?@>F5AV 3 85,341,12.  

� @57C;PB0BV 287=0G5==O 2;0AB82>AB59 B. coagulans ALM 86 1C;> 

2AB0=>2;5=>, HB0< <0є A5@54=V9 ?>:07=8: 0435782=>ABV, I> 2:07Cє =0 

02V@C;5=B=VABP 10:B5@VW AB>A>2=> <0:@>>@30=V7<C.  

!0ABC?=0 7=0GCI0 20@V015;P=VABP 2V4<VG0є 7030;P=C :V;P:VABP 10:B5@V9 C 

2<VABV B>=:>3> :8H5G=8:0 1@>9;5@V2 @V7=8E 3@C? =0 ?>G0B:C 28@>IC20==O 

?B0EV2. ' F59 ?5@V>4 10:B5@V0;P=5 >1AV<5=V==O :8H5G=8:0 C :C@G0B ?5@H>W B0 

4@C3>W 4>A;V4=8E 3@C? 1C;> ?@81;87=> 2 1,5-2,0 @078 28I5, =V6 C :>=B@>;V. 

!0 4@C389 B8645=P 70AB>AC20==O 1@>9;5@0< B. coagulans 70A5;5==O 

:>@8A=>N <V:@>D;>@>N :8H5G=8:0 Lactobacillus sp. 71V;PH8;>AP C :C@G0B 

?5@H>W 4>A;V4=>W 3@C?8 =0 1,48 %, 4@C3>W 3 =0 31,94 % B0 B@5BP>W 3 =0 64,78 %, 

?>@V2=O=> 7 :>=B@>;P=>N (@f0,05).  

!0 ?’OB89 B8645=P 4>A;V465==O C :C@G0B-1@>9;5@V2 C 2<VABV :8H5G=8:C 

:V;P:VABP Lactobacillus sp. 1C;0 1V;PH5 2 ?5@H>W 4>A;V4=>W 3@C?8 =0 33,78 %, 

4@C3>W 3 =0 50,0 %, B@5BP>W 3 =0 78,37 % (@f0,05), ?>@V2=O=> 7 :>=B@>;P=>N 

3@C?>N.  

�@V< B>3>, =5>1EV4=> 2V4<VB8B8 B5=45=FVN 4> 71V;PH5==O :V;P:>ABV 

Lactobacillus sp. C :C@G0B 4>A;V4=8E 3@C?, ?>@V2=O=> 7 4@C38< B86=5< 

4>A;V465=P. �> @>48=8 Enterobacteriaceae sp. 2V4=>AOBPAO 10:B5@V9, I> 

2:;NG0є 2V4><V ?0B>35=8 B0:V O: Escherichia coli. &><C 7=865==O :V;P:>ABV 

F8E <V:@>>@30=V7<V2 C :8H5G=8:C :C@G0B 4>A;V4=8E 3@C? 1C;> >7=0:>N 

:>=:C@5=B>A?@><>6=>ABV ?@>1V>B8G=>3> HB0<C Bacillus coagulans ALM 86.   

!0 4@C389 B8645=P ?@>2545==O 4>A;V465==O 1C;> 2AB0=>2;5=> 2V@>3V4=5 

7=865==O 2<VABC 10:B5@V9 Enterobacteriaceae sp. C ?5@HV9 4>A;V4=V9 3@C?V =0 

34,5,9 %, C 4@C3V9 3 =0 37,27 %, C B@5BV9 3 =0 53,16 % (@f0,05), ?>@V2=O=> 7 

:>=B@>;P=>N 3@C?>N.  
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!0 ?’OB89 B8645=P 5:A?5@8<5=BC 2V41C20;>AP 7<5=H5==O :V;P:>ABV 

Enterobacteriaceae sp. C 420=04FOB8?0;V9 :8HFV C ?5@HV9 3@C?V =0 51,48 %, C 

4@C3V9 3 =0 65,11 %, C B@5BV9 3 =0 90,67 % (@f0,05), ?>@V2=O=> 7 :>=B@>;5<.  

!0 4@C389 B8645=P 4>A;V465==O ?>:070;8 2V@>3V4=5 ?@83=VG5==O @>ABC 

Staphylococcus sp. C 4>A;V4=8E 3@C?0E C ?5@HV9 =0 40,65 %, C 4@C3V9 3 =0 

56,86 %, C B@5BV9 3 =0  66,68 % (@f0,05), ?>@V2=O=> 7 :>=B@>;P=>N 3@C?>N.  

#> 7025@H5==N 5:A?5@8<5=BC @V25=P Staphylococcus sp. 2V@>3V4=> 

7=8782AO 2 ?5@HV9 4>A;V4=V9 3@C?V =0 15,04 %, 2 4@C3V9 3 =0 35,44 %, 2 B@5BV9 

3 =0 51,47 % (@f0,05), ?>@V2=O=> 7 :>=B@>;5<.  

#@>2545=8<8 4>A;V465==O<8 2AB0=>2;5=>, I> C :C@G0B 4>A;V4=8E 3@C? 

2V@>3V4=> 71V;PH8;0AP :V;P:VABP :>@8A=>W <V:@>D;>@8: Lactobacillus sp. B0 

7<5=H8;0AP C<>2=>-?0B>35==>W: Enterobacteriaceae sp. B0 Staphylococcus sp.  

�;O 287=0G5==O <>6;82>3> B>:A8G=>3> 2?;82C =0 >@30=V7< :C@G0B B0 

V<C==C A8AB5<C ?@>2>48;8 @>7B8= B0 4>A;V465==O V<C=>:><?5B5=B=8E 

>@30=V2. %5@54=O <0A0 B8<CAC C :C@G0B-1@>9;5@V2 2 4>A;V4=8E B0 :>=B@>;P=V9 

3@C?0E 1C;0 ?@0:B8G=> >4=0:>20, B><C V=45:A B8<CAC =5 @>7@0E>2C20;8.  

� ?@>2545=8E 4>A;V465=P 284=>, I> A5@54=O <0A0 1C@A8 2 ?5@HV9 

4>A;V4=V9 B0 :>=B@>;P=V9 3@C?0E 1C;0 =86G0, ?>@V2=O=> 7 V=H8<8. � ?5@HV9 

4>A;V4=V9 3@C?V A5@54=O <0A0 >@30=0 1C;0 1V;PH0 =0 4,82 %, 2 4@C3V9 2V@>3V4=> 

3 =0 30,0 %, 2 B@5BV9 3 =0 37,53 % (@f0,05), ?>@V2=O=> 7 :>=B@>;5<.  

�V4?>2V4=> 4> >B@8<0=8E @57C;PB0BV2 1C@A0;P=89 V=45:A 1C2 28I89 C 

?5@HV9 4>A;V4=V9 3@C?V =0 15 %, C 4@C3V9 3 =0 25 , C B@5BV9 3 =0 30 %, 

?>@V2=O=> 7 :>=B@>;5<.  

�>A;V465==O<8 2AB0=>2;5=> =0O2=VABP AB8<C;NNG>3> 2?;82C 

B. coagulans ALM 86 =0 V<C=>:><?5B5=B=V >@30=8 3 1C@AC, I> 40є ?V4AB02C 

4;O 28:>@8AB0==O  B. coagulans 2 O:>ABV V<C=><>4C;OB>@C.  

%?>AB5@V30;8 4>AB>2V@=C @V7=8FN 70 @57C;PB0B0<8 :;V=VG=>3> 0=0;V7C 

:@>2V <V6 3@C?0<8 :C@G0B-1@>9;5@V2. $V25=P 35<>3;>1V=C 1C2 28I5 C ?5@HV9 

4>A;V4=V9 3@C?V 3 =0 6,19 %, C 4@C3V9 3 =0 32,94 %, C B@5BV9 3 =0 53,72 % 
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(*$<0,05), ?>@V2=O=> 7 :>=B@>;P=>N. �V@>3V4=5 71V;PH5==O 5@8B@>F8BV2 

DV:AC20;8 4>A;V4=8E 3@C?0E C ?5@HV9 3 =0 45,54 %, C 4@C3V9 3 =0 58,41 %, C 

B@5BV9 3 =0101,48 % (*$<0,05). �>4020==O ?@>1V>B8:V2 4> >A=>2=>3> @0FV>=C 

:C@G0B ?>78B82=> 2?;8=C;> =0 2<VAB ;59:>F8BV2 C :@>2V. 

�V;P:VABP ;59:>F8BV2 1C;0 1V;PH5 C :@>2V :C@G0B-1@>9;5@V2 C ?5@HV9 

4>A;V4=V9 3@C?V 3 =0 4,82 %, C 4@C3V9 =0 18,63 %, C B@5BV9 3 =0 25,44 %, C 

?>@V2=O==V 7 :>=B@>;5<.  

� @57C;PB0BV ?@>2545=8E 4>A;V465=P 1C;> B0:>6 2AB0=>2;5=>, I> 2<VAB 

B@><1>F8BV2 C :@>2V :C@G0B 4>A;V4=8E 3@C? 1C2 =86G8< C ?5@HV9 3 =0 

15,85 %, C 4@C3V9 3=0 21,54 %, C B@5BV9 =0 34,14 % (*$<0,05) ?>@V2=O=> 7 

:>=B@>;5<. 

#@>BO3>< 5:A?5@8<5=BC B0:>6 287=0G0;8 C :@>2V :C@G0B-1@>9;5@V2 

@V25=P <5B01>;VBV2. $57C;PB0B8 FP>3> 4>A;V465==O ?>:070;8, I> :>=F5=B@0FVO 

7030;P=>3> E>;5AB5@8=C 1C;0 2V@>3V4=> <5=H5 C B@5BV9 4>A;V4=V9 3@C?V =0 

24,77 % (*$<0,05), ?>@V2=O=> 7 :>=B@>;P=>N.  

"1<V= ;V?V4V2 2 >@30=V7<V :C@G0B-1@>9;5@V2 ?>:@0I82AO B0:>6 70 

@0EC=>: 7<5=H5==O C A8@>20BFV :@>2V 2<VABC B@83;VF5@84V2 C B@5BV9 4>A;V4=V9 

3@C?V =0 54,80 % (*$<0,05), ?>@V2=O=> 7 :>=B@>;5<. ' ?5@HV9 B0 4@C3V9 

4>A;V4=8E 3@C?0E @V25=P E>;5AB5@8=C B0 B@83;VF5@84V2 1C2 =0 >4=><C @V2=V. 

�<VAB A5G>28=8 C A8@>20BFV :@>2V :C@G0B 4>A;V4=8E 3@C? ?@>BO3>< 

5:A?5@8<5=BC 1C2 =86G5 C ?5@HV9 3 =0 19,20%, C 4@C3V9 3 =0 33,86 %, C 

B@5BV9 3 =0 34,13 % (*$<0,05), ?>@V2=O=> 7 :>=B@>;5<. �@V<, B>3> @V25=P 

:@50B8=V=C C :@>2V :C@G0B 4>A;V4=8E 3@C? 1C2 <5=H5 C ?5@HV9 3 =0 6,52 %, C 

4@C3V9 3 =0 8,71 %, C B@5BV9 3 =0 21,69 %.  

�>4020==O 4> >A=>2=>3> @0FV>=C :C@G0B-1@>9;5@V2 ?@>1V>B8:C <0;> 

?>78B82=89 2?;82 =0 70A2>є==O ?@>B5W=C. $V25=P 7030;P=>3> 1V;:0 B0 

3;>1C;V=C 2 A8@>20BFV :@>2V 1C2 28I5 C ?5@HV9 =0 3,14 3 7,62 %, C 4@C3V9  =0 

21,70 3 17,32 %, C B@5BV9 =0 56,27 3 70,99 % (*$<0,05) 2V4?>2V4=>, ?>@V2=O=> 7 

:>=B@>;P=>N 3@C?0<8. 
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�:B82=VABP D5@<5=BV2, 0A?0@B0B0<V=>B@0=AD5@078 B0 

0;0=V=0<V=>B@0=AD5@078 1C;0 =0 >4=><C @V2=V 2 4>A;V4=8E B0 :>=B@>;P=>W 

3@C?0E, B0 =5 <0;0 4>AB>2V@=>W @V7=8FV. "B@8<0=89 @57C;PB0B 2:07Cє =0 B5, I> 

@V25=P <5B01>;VBV2 C :C@G0B-1@>9;5@V2 1C2 C <560E =>@<8 B0 =5 2V4@V7=O2AO 

2V4 ?B8FV :>=B@>;P=>W 3@C?8.  

�>A;V465==O<8 2AB0=>2;5=>, I> :C@G0B0 2 4>A;V4=8E 3@C?0E 70 

28:>@8AB0==O ?@>1V>B8:C <0;8 1V;PHC <0AC BV;0 =0 21 4>1C: 2 ?5@HV9 =0 

5,9 %, 4@C3V9 3 =0 7,7%, B@5BV9 3 =0 8,4 %; =0 28 4>1C: 2 ?5@HV9 3@C?V =0 

1,6 %, C 4@C3V9 3 =0 4,6 %, C B@5BV9 3 =0 9,2 %; =0 35 4>1C: 2 ?5@HV9 =0 11 %, 2 

4@C3V9 3 =0 15,4 %, 2 B@5BV9 3 =0 18,4 % (@f0,05), ?>@V2=O=> 7 :>=B@>;P=>N 

3@C?>N.  

�0 28:>@8AB0==O B. Eoagulans :C@G0B0< 4>A;V4=8E 3@C? 

A5@54=P>4>1>289 ?@8@VAB <0A8 BV;0 1C2 28I5 C ?5@HV9 =0 10,8 %, C 4@C3V9 3 

=0 15,0 % B0 C B@5BV9 3 =0 18,3 % (@f0,05). %?>AB5@V30;8 71V;PH5==O ?@8@>ABC 

<0A8 BV;0 C :C@G0B =0 11  %, =0 15 5 %, B0 =0 19, % 2V4?>2V4=>, ?>@V2=O=> 7 

:>=B@>;5<.  

� @57C;PB0BV ?@>2545=8E 4>A;V465=P 2AB0=>2;5=>, I> B. coagulans 

?@>45<>=AB@C202 71V;PH5==O <0A8 BV;0, A5@54=P>4>1>2>3> ?@8@>ABC, 

:>5DVFVє=B0 :>=25@AVW :>@<C, 0=B8>:A840=B=>W 740B=>ABV, DC=:FVW V<C=VB5BC B0 

74>@>2’O :8H5G=8:0 :C@G0B-1@>9;5@V2.  

�15@565=VABP 1@>9;5@V2 4>A;V4=8E 3@C?0E A:;0;0 100 %, =0 2V4<V=C 2V4 

:>=B@>;P=>W 3 80 %. �8B@0B8 :>@<C =0 :3 ?@8@>ABC <0A8 BV;0 1C;8 <5=H5 C 
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ANNOTATION 

 

Serhiychyk T.V. "Improvement of Means for Preventing Bacterial Diseases 

in Broilers". 3 A qualification research paper in manuscript form. 

Dissertation for the degree of Doctor of Philosophy in the specialty 211 

"Veterinary Medicine" 3 Sumy National Agrarian University, Ministry of 

Education and Science of Ukraine, Sumy, 2025. 

The dissertation research substantiates the effectiveness of probiotic 

application for preventing bacterial infections in poultry, improving productivity, 

and enhancing the resistance of broiler chickens. 

Monitoring of the microbiota revealed that from one to two weeks of age, 

Escherichia coli, Enterococcus faecium, Enterococcus faecalis, and Salmonella 

enterica predominated in the broiler rearing environment. From day 21 to day 42, 

the proportion of Staphylococcus aureus, Listeria monocytogenes, Campylobacter 

spp. and associated microbiota increased. The main risk factors in broiler rearing 

were identified. 

The associated microbiota consisted of microscopic fungi and bacteria, 

which, despite their presence, did not account for a large percentage of the isolates 

or cause outbreaks of infectious diseases in broilers. However, their number 

increased with the age of the birds. 

Studies on microorganism circulation in broiler-rearing facilities 

demonstrated a correlation between poultry age and microbiota composition. 

Chicks up to two weeks of age were the most vulnerable due to the risk of 

infectious disease outbreaks. 

To determine the most effective antimicrobial agent, sensitivity testing of 

isolated pathogenic microflora was conducted. Experimental results showed that E. 

coli was resistant to 66.67% of tested drugs, moderately sensitive to 16.67%, and 

sensitive to 16.67%. For S. aureus, resistance was observed in 58.32% of cases, 

moderate sensitivity in 4.16%, and sensitivity in 37.50%. 
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The sensitivity of S. aureus and E. coli isolates was established for four out 

of twenty-four tested antibiotics. The antibiotic with the broadest spectrum of 

action4Ceftioclin4was selected for treating broiler chickens. The study 

highlighted a high percentage of antibiotics to which bacteria showed resistance or 

moderate sensitivity. 

Based on the findings, the probiotic Bacillus coagulans was proposed to 

prevent antibiotic resistance in poultry farms. The antagonistic properties of the B. 

coagulans probiotic strain against bacteria isolated from poultry houses were 

determined. Experimental results demonstrated that B. coagulans at a 

concentration of 1×10⁹ CFU/g exhibited the best antagonistic properties, as 

evidenced by the growth inhibition zones in bacterial culture media. 

Growth inhibition in samples with B. coagulans at 1×10⁷ CFU/g was 

significantly higher compared to controls: E. faecium 3 by 148.63%; C. jejuni 3 by 

155.67%; E. coli 3 by 180.61%; E. faecalis 3 by 141.59%; L. monocytogenes 3 by 

148.67%; S. aureus 3 by 117.92%; S. enterica 3 by 222.44%. In Petri dishes with 

B. coagulans at 1×10⁹ CFU/g, the inhibition zones were larger compared to those 

at 1×10⁵ CFU/g: E. faecium 3 by 274.0%; C. jejuni 3 by 264.4%; E. coli 3 by 

369.3%; E. faecalis 3 by 250.51%; L. monocytogenes 3 by 193.75%; S. aureus 3 

by 278.5%; S. enterica 3 by 387.48%. 

The study indicates that all isolated bacteria exhibited sensitivity to B. 

coagulans depending on concentration. 

Examination of the erythrocyte adhesion index for B. coagulans ALM 86 

revealed a value of 2.35±0.12, classified as an intermediate indicator based on the 

Brilis method. The average adhesion index was 1.80±0.05, and the erythrocyte 

participation coefficient in adhesion processes was 85.34±1.12. The properties of 

B. coagulans ALM 86 confirmed its intermediate adhesion level, indicating the 

strain's avirulence concerning the macroorganism. 

A significant variation was noted in the total bacterial content in the small 

intestine of broilers at the beginning of rearing. During this period, bacterial 
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colonization in the intestines of chicks from the first and second experimental 

groups was 1.532.0 times higher than in the control group. 

By the second week of B. coagulans administration, beneficial intestinal 

microbiota (Lactobacillus sp.) increased by 1.48% in the first group, 31.94% in the 

second, and 64.78% in the third, compared to the control (pf0.05). By the fifth 

week, Lactobacillus sp. populations increased by 33.78%, 50.0%, and 78.37% 

(pf0.05) in the first, second, and third groups, respectively, compared to the 

control. 

Additionally, a decline in Enterobacteriaceae sp. populations, including E. 

coli, was observed. By the second week, Enterobacteriaceae sp. levels were 

reduced by 34.59% in the first group, 37.27% in the second, and 53.16% in the 

third (pf0.05), compared to the control. By the fifth week, reductions of 51.48%, 

65.11%, and 90.67% (pf0.05) were recorded in the first, second, and third groups, 

respectively. 

Similarly, Staphylococcus sp. levels were significantly inhibited in 

experimental groups by 40.65%, 56.86%, and 66.68% (pf0.05) by the second 

week. By the end of the experiment, Staphylococcus sp. levels were further 

reduced by 15.04%, 35.44%, and 51.47% (pf0.05) in the first, second, and third 

groups, respectively, compared to the control. 

Overall, the study confirmed a significant increase in beneficial microbiota 

(Lactobacillus sp.) and a decrease in opportunistic pathogens (Enterobacteriaceae 

sp. and Staphylococcus sp.) in broilers supplemented with B. coagulans. 

To assess potential toxicity and immunological effects, post-mortem 

examinations and evaluations of immune organs were conducted. The thymus 

weight did not differ significantly between experimental and control groups. 

However, the bursa weight was higher in the first experimental group by 4.82%, in 

the second by 30.0%, and in the third by 37.53% (pf0.05) compared to the control. 

The bursa index was higher by 15%, 25%, and 30% in the first, second, and third 
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groups, respectively. The results indicate an immunostimulatory effect of B. 

coagulans ALM 86, supporting its use as an immunomodulator. 

A significant difference in hematological parameters was observed between 

experimental and control groups. Hemoglobin levels were higher by 6.19%, 

32.94%, and 53.72% (p<0.05) in the first, second, and third groups, respectively. 

Red blood cell counts increased by 45.54%, 58.41%, and 101.48% (p<0.05) in the 

same groups. White blood cell counts increased by 4.82%, 18.63%, and 25.44% in 

the experimental groups compared to the control. 

The study also revealed a significant reduction in platelet count and 

cholesterol levels in experimental groups, suggesting potential metabolic benefits 

of B. coagulans supplementation. 

Thus, the research confirms the effectiveness of B. coagulans ALM 86 in 

preventing bacterial diseases in broilers, enhancing immune function, and 

improving microbiota composition, making it a promising alternative to antibiotics 

in poultry farming. 

In the first and second experimental groups, the reduction of triglycerides 

was recorded at 23.56% and 45.32% (P<0.05), respectively, compared to the 

control group. The conducted research demonstrates that the use of the probiotic 

Bacillus coagulans ALM 86 contributed to the optimization of lipid metabolism in 

broiler chickens. 

Additionally, there was a significant improvement in liver function, 

evidenced by a decrease in the activity of alanine aminotransferase (ALT) and 

aspartate aminotransferase (AST) in the blood serum. In the second and third 

experimental groups, the activity of ALT was reduced by 22.45% and 30.18% 

(P<0.05), respectively, compared to the control group. AST activity decreased by 

18.72% and 28.94% (P<0.05) in the second and third groups, respectively, 

compared to the control group. 

The overall condition of broilers in the experimental groups was better than 

that of the control group. The mortality rate among broilers was significantly lower 
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in the probiotic-treated groups. The survival rate was 94.67% in the first group, 

96.84% in the second, and 98.21% in the third group, compared to 90.34% in the 

control group. 

Based on the conducted research, it was determined that the use of the 

probiotic Bacillus coagulans ALM 86 in the diet of broiler chickens contributes to 

an increase in beneficial intestinal microflora, suppression of opportunistic 

bacteria, improvement of immune response, optimization of lipid metabolism, 

enhancement of liver function, and an overall increase in broiler productivity. 

The findings of this dissertation can be used in poultry farming to develop 

preventive measures against bacterial infections in broiler chickens, reduce 

antibiotic use, and improve overall flock health and performance. 

Keywords: broilers, bacterial infections, probiotics, Bacillus coagulans 

ALM 86, microbiota, antibiotic resistance, immune response, productivity. 
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5:A?;C0B0FVW FV <0B5@V0;8 7<VHCNBPAO B20@8=0<8 7 WE 5:A:@5<5=B0<8, 

@>7A8?0=8< :>@<>< V ?V@'O< [193, 203].  

"B@8<0=89 ?B0H8=89 ?>A;V4 <VAB8BP 1030BV B0 @V7=><0=VB=V ?>?C;OFVW 

<V:@>>@30=V7<V2. �5:V;P:0 @>4V2 ?0B>35==8E 10:B5@V9, 3@81:V2 V 4@V646V2, 

?@8ACB=V 2 =P><C, A?@8ONBP @>728B:C 2B>@8==8E V=D5:FV9 V 48ADC=:FVW 
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B20@8=, 701@C4=5==O E0@G>28E ?@>4C:BV2 V =02:>;8H=P>3> A5@54>28I0 [94, 

217].  

�01>@>=0 =0 70AB>AC20==O 0=B81V>B8:V2 2 O:>ABV AB8<C;OB>@V2 @>ABC B0 

?@>DV;0:B8:8 10:B5@V0;P=8E V=D5:FV9 ?@8725;8 4> ?>HC:C 0;PB5@=0B82=8E 

70A>1V2 WE ?@>DV;0:B8:8. #@>1V>B8G=V HB0<8 <V:@>>@30=V7<V2 C 

B5@0?52B8G=8E 4>70E ?>:@0ICNBP @VAB B0 @>728B>: B20@8= [13, 84].  

"4=0: 4>78 ?@>1V>B8G=8E HB0<V2 ?>28==V 1CB8 GVB:> 287=0G5=V B0 

?V4B25@465=V B>:A8:>;>3VG=8<8 4>A;V465==O<8 I> 4> 157?5G=>ABV 2:070=>3> 

HB0<C <V:@>>@30=V7<C 4;O B20@8=. &><C 70AB>AC20==O :>6=>3> ?@>1V>B8:C 

?>28==> 1CB8 GVB:> >1ґ@C=B>20=>, B0 4>2545=> 9>3> ?>78B82=89  2?;82 =0 

B20@8=. �@V< B>3>, 4;O 3>A?>40@AB20 є 206;828< ?>:07=8:>< =5 BV;P:8 

74>@>2’O B20@8= 0 B0:>6 28@>1=8GV ?>:07=8:8, B0:V O: ?@8@VAB 682>W 2038 B0 

:>=25@AVO :>@<C [2, 19].  

%CG0A=V :@>A8 1@>9;5@V2 <0NBP H284:89 B5<? @>ABC B0 ?@8A:>@5=89 

<5B01>;V7<, B><C @57C;PB0B 70AB>AC20==O ?@>1V>B8G=8E 70A>1V2 <>6=0 

?>10G8B8 C :>@>B:89 ?@><V6>: G0AC [131, 196].  

#@>1V>B8G=V HB0<8 Bacillus =01C;8 ?>?C;O@=>ABV 4;O 28:>@8AB0==O ?@8 

@>72545==V 1@>9;5@V2 7 <5B>N >B@8<0==O 157?5G=>W V O:VA=>N ?@>4C:FVW. 

#5@52030<8 F8E <V:@>>@30=V7<V2 є A8=B57 1V>F84V2, D>@<C20==O <V:@>1V><C, 

?>78B82=V V<C=>;>3VG=V B0 <>@D>;>3VG=V 7<V=8 C H;C=:>2>-:8H:>2><C B@0:BV 

:C@G0B. "4=0: @V7=V HB0<8 Bacillus <0NBP :C;PBC@0;P=V 2V4<V==>ABV, <5E0=V7< 

2?;82C =0 ?@>4C:B82=VABP ?B8FV GVB:> =5 287=0G5=89 [10, 21].  

 C;PB8@578AB5=B=V 10:B5@V0;P=V ?0B>35=8, O:V G5@57 70AB>AC20==O 

0=B81V>B8:V2 =01C20NBP @578AB5=B=>ABV є >4=VєN 7 =091V;PH8E ?@>1;5< 

?B0EV2=8FB20. �8=8:0є =5>1EV4=VABP ?@>4>268B8 5:A?5@8<5=B8 A0<5 C 

=0?@O<:C ?V4B@8<:8 284V;5=>W <V:@>1V>B8 70 @0EC=>: 70AB>AC20==O 

?@>1V>B8G=8E HB0<V2 <V:@>>@30=V7<V2 [108, 195].   

�0;C7P ?B0EV2=8FB20 4C65 ?5@A?5:B82=0 C 71V;PH5==V ?@>4C:B82=>ABV 

B0 @578AB5=B=>ABV ?B0EV2, V ?>40;PHV 24>A:>=0;5==O ?@>4>26CNBPAO. "4=0: 
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@>7@82 <V6 ?>B5=FV0;>< ?B0EV2 V D0:B8G=>N ?@>4C:B82=VABN 40;V 

71V;PHCєBPAO [119]. 

�A=Cє ;8H5 :V;P:0 5?V45<V>;>3VG=8E 4>A;V465=P, O:V 28:>@8AB>2CNBP 

1V;PH :><?;5:A=89 ?V4EV4, I>1 28O28B8 @V7=V D0:B>@8 @878:C [38], O:V 

703@>6CNBP ?@>4C:B82=>ABV B0 74>@>2’N 1@>9;5@V2, =5 7>A5@546CNG8 C203C 

;8H5 =0 >4=><C G8 :V;P:>E :>=:@5B=8E ?>?5@54=P> 281@0=8E 70E2>@N20==OE 

G8 :;V=VG=8E >7=0:0E [1]. 

' 72’O7:C ?5@5;VG5=8<8 ?@>1;5<0<8 28=8:0є =5>1EV4=VABP @>7@>1:8 

5D5:B82=8E <5B>4V2 ?@>DV;0:B8:8 10:B5@V0;P=8E E2>@>1 C ?B0EV2=8FB2V. 

�2’O7>: @>1>B8 7 =0C:>28<8 ?@>3@0<0<8, ?;0=0<8, B5<0<8. 
 0B5@V0;8 48A5@B0FV9=>W @>1>B8 є G0AB8=>N :><?;5:A=8E =0C:>28E 

4>A;V465=P :0D54@8 25BA0=5:A?5@B878, <V:@>1V>;>3VW, 7>>3V3Vє=8 B0 157?5:8 V 

O:>ABV ?@>4C:BV2 B20@8==8FB20 %C<AP:>3> =0FV>=0;P=>3> 03@0@=>3> 

C=V25@A8B5BC 70 =0ABC?=8<8 B5<0B8G=8<8 ?;0=0<8 =0C:>2>-4>A;V4=>W @>1>B8: 

!0C:>2>->1ґ@C=B>20=0 :>=F5?FVO 70E>4V2 :>=B@>;N 1V>;>3VG=8E 703@>7 B0 

@>7@>1:0 V==>20FV9=8E 70A>1V2 ?@>DV;0:B8:8 5?V45<V>;>3VG=>7=0G8<8E 

E2>@>1 B20@8= 7 <5B>N 70157?5G5==O =0FV>=0;P=>W 157?5:8 № 45@6. @5єAB@. 

!�$ 2 ':@�!&�� 0123U104542 (2023 3 2032 @.@.). 

 5B0 B0 70240==O 4>A;V465=ь.  5B>N @>1>B8 1C;> 282G5==O  
28:>@8AB0==O ?@>1V>B8:V2 70 ?@>DV;0:B8:8 10:B5@V0;P=8E E2>@>1 ?B8FV, O: 

0;PB5@=0B820 0=B81V>B8:0<. 

�;O 4>AO3=5==O ?>AB02;5=>W <5B8 ?>B@V1=> 1C;> 28@VH8B8 =0ABC?=V 

70240==O: 
3  ?@>25AB8 <>=VB>@8=3 D0:B>@V2 @878:C =0 D5@<0E ?> CB@8<0==N :C@G0B-

1@>9;5@V2;  

3  287=0G8B8 GCB;82VABP <V:@>D;>@8 4> 0=B81V>B8:V2 B0 ?@>B8<V:@>1=C 

0:B82=VABP ?@>1V>B8:C AB>A>2=> 71C4=8:V2 10:B5@V0;P=8E V=D5:FV9 ?B8FV; 

3  4>A;V48B8 2;0AB82>ABV ?@>1V>B8G=>3> HB0<C; 
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3  287=0G8B8 A:;04 H;C=:>2>-:8H:>2>W <V:@>D;>@8 C :C@G0B-1@>9;5@V2 70 

28:>@8AB0==O ?@>1V>B8:C; 

3  4>A;V48B8 2?;82 B. coagulans =0 V<C=>:><?5B5=B=V >@30=8 :C@G0B-

1@>9;5@V2; 

3  4>A;V48B8 35<0B>;>3VG=V ?0@0<5B@8 :C@G0B-1@>9;5@V2 70 28:>@8AB0==O 

?@>1V>B8:C; 

3  287=0G8B8 2?;82 ?@>1V>B8:C =0 DV7V>;>3VG=V B0 ?@>4C:B82=V ?>:07=8:8 

:C@G0B. 

�5’є>F 8BE?і8:9AAO 3 2?;82 ?@>1V>B8:C B. coagulans =0 DV7V>;>3VG=V, 

?@>4C:B82=V, 35<0B>;>3VG=V ?>:07=8:8 B0 <V:@>D;>@C H;C=:>2>-:8H:>2>3> 

B@0:BC :C@G0B-1@>9;5@V2. 

�D98@9F 8BE?і8:9AAO 3 0=B03>=VAB8G=V, V<C=>AB8<C;NNGV, <5B01>;VG=V 

2;0AB82>ABV B. coagulans, 5D5:B82=VABP 28:>@8AB0==O ?@>1V>B8:C 4;O 

AB8<C;OFVW @>ABC :C@G0B-1@>9;5@V2. 

М9FB8< 8BE?і8:9AAO: <V:@>1V>;>3VG=89 (4>A;V465==O 2;0AB82>AB59 

B. coagulans B0 10:B5@V0;P=89 0=B03>=V7<); DV7V>;>3VG=89 4;O 287=0G5==O 

AB0=C 74>@>2’O B0 715@565=>ABV :C@G0B; 7>>B5E=VG=89 (4>A;V465==O 

?@>4C:B82=>ABV :C@G0B); ?0B>;>3>0=0B><VG=89 (2?;82 =0 2=CB@VH=V >@30=8 

:C@G0B B. coagulans); 35<0B>;>3VG=89 (287=0G5==O <>@D>;>3VG=8E B0 

1V>EV<VG=8E ?>:07=8:V2 :@>2V :C@G0B-1@>9;5@V2 70 28:>@8AB0==O ?@>1V>B8:C); 

AB0B8AB8G=89. 

!0C:>20 =>287=0 >B@8<0=8E @57C;ьB0BV2. !0C:>20 =>287=0 
@57C;PB0BV2 4>A;V465=P ?>;O30є 2 B><C, I> 2?5@H5 2 ':@0W=V 1C2 

70AB>A>20=89 ?@>1V>B8G=89 HB0< B. coagulans ALM 86 ?@8 28@>IC20==V 

:C@G0B-1@>9;5@V2 2 C<>20E 28@>1=8FB20. �AB0=>2;5=> 5D5:B82=C 4>7C 

?@>1V>B8:0 4;O ?>:@0I5==O <V:@>D;>@8 H;C=:>2>-:8H:>2>3> B@0:BC C 

:C@G0B-1@>9;5@V2. �87=0G5=> 0=B>3>=VAB8G=C 0:B82=VABP B. coagulans ALM 86 

AB>A>2=> AB>A>2=> 71C4=8:V2 10:B5@V0;P=8E V=D5:FV9 ?B8FV. �>2545=89 

?>78B82=89 2?;82 ?@>1V>B8:C =0 715@565=VABP, <5B01>;V7< B0 ?@>4C:B82=VABP 
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:C@G0B. �AB0=>2;5=89 AB8<C;NNG>3> 2?;82C B. coagulans ALM 86 =0 

V<C=>:><?5B5=B=V >@30=8 3 1C@AC, I> 40є ?V4AB02C 4;O 28:>@8AB0==O 

B. coagulans 2 O:>ABV V<C=><>4C;OB>@C. 

�?5@H5 2 ':@0W=V 70?@>?>=>20=> 70AB>AC20==O B. coagulans 2 O:>ABV 

0;PB5@=0B828 0=B810:B5@V0;P=8< 70A>10<, AB8<C;OB>@0 V<C=VB5BC B0 @>ABC 

:C@G0B-1@>9;5@V2 . 

#@0:B8G=5 7=0G5==O >45@60=8E @57C;ьB0BV2. �0 @57C;PB0B0<8 

48A5@B0FV9=>3> 4>A;V465==O 2AB0=>2;5=89 2?;82 ?@>1V>B8:V2 =0 

715@565=VABP, V<C=VB5B B0 ?@>4C:B82=VABP :C@G0B-1@>9;5@V2. !0 >A=>2V 

>B@8<0=8E 40=8E 1C;0 @>7@>1;5=0 ;8ABV2:0-2:;04:0 I> 4> 70AB>AC20==O 

?@>1V>B8G=>3> HB0<C Bacillus coagulans ALM86 4;O :C@G0B-1@>9;5@V2 B0 

2?@>20465=> C 28@>1=8FB2> 2 ## «�@>=>A �3@>».  

$57C;PB0B8 48A5@B0FV9=>3> 4>A;V465==O 22V9H;8 4> :C@AC ;5:FV9 B0 

;01>@0B>@=8E 70=OBP 7 48AF8?;V=8 «�5B5@8=0@=0 <V:@>1V>;>3VO» ?@8 

?V43>B>2FV ABC45=BV2 C 30;C7V 21 «�5B5@8=0@VO» 7V A?5FV0;P=>ABV 211 3 

�5B5@8=0@=0 <548F8=0 C %C<AP:><C =0FV>=0;P=><C 03@0@=><C C=V25@A8B5BV. 

�0 @57C;PB0B0<8 48A5@B0FV9=>3> 4>A;V465==O @>7@>1;5=V <5B>48G=V 

@5:><5=40FVW «$>7@>1:0 70E>4V2 ?@>DV;0:B8:8 10:B5@V0;P=8E E2>@>1 C 

1@>9;5@V2», O:V <>6CBP 1CB8 28:>@8AB0=V 4;O ?@0:B8G=>3> 70AB>AC20==O 

;V:0@V2 25B5@8=0@=>W <548F8=8 C 3>A?>40@AB20E, B0 2 O:>ABV 4>40B:>2>3> 

=0C:>2>3> ;VB5@0BC@=>3> 465@5;0 4;O A0<>ABV9=>W @>1>B8 ABC45=BV2, 

;5:FV9=8E B0 ;01>@0B>@=>-?@0:B8G=8E 70=OBP 7V A?5FV0;P=>ABV 212 3 

�5B5@8=0@=0 <548F8=0. 

�8@>1=8GC ?5@52V@:C ?@>1V>B8G=>3> HB0<C <V:@>>@30=V7<V2 Bacillus 

coagulans ALM86 ?@>2>48;8 2 C<>20E 2V20@VN D0:C;PB5BC 25B5@8=0@=>W 

<548F8=8 %C<AP:>3> =0FV>=0;P=>3> 03@0@=>3> C=V25@A8B5BC B0 C 

%C<8B5E=>:>@< %C<AP:89 @09>= %C<AP:>W >1;0ABV ':@0W=0.  

"A>18AB89 2=5A>: 74>1C20G0. �2B>@ ?@89<02 157?>A5@54=N CG0ABP 
@>7@>1FV <5B>48:8 B0 28:>=0==N ;01>@0B>@=8E B0 28@>1=8G8E 4>A;V465=P. 
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"A>18AB> ?@>2>482 ?V41V@ ;VB5@0BC@=8E 465@5; B0 ?@>2>482 V=B5@?@5B0FVN 

>B@8<0=8E @57C;PB0BV2 @>1>B8.  

� @57C;PB0BV 28:>=0=8E 4>A;V465=P 1C;0 287=0G5=0 5D5:B82=0 

:>=F5=B@0FVO ?@>1V>B8:C 4;O 4>4020==O 4> >A=>2=>3> @0FV>=C :C@G0B0<-

1@>9;5@0< 7 <5B>N ?@>DV;0:B8:8 10:B5@V0;P=8E 70E2>@N20=P, ?V428I5==O 

@578AB5=B=>ABV B0 ?@>4C:B82=>ABV. �4>1C20G 2AB0=>282 >A=>2=V 10:B5@V0;P=V 

70E2>@N20==O, O:V 28=8:0NBP C :C@G0B ?@>BO3>< 28@>1=8G>3> F8:;C V <>6CBP 

?@872>48B8 4> 2B@0B8 ?@>4C:B82=>ABV B0 703815;V.  

�2B>@ @07>< 7 :5@V2=8:>< ?V43>BC202 B0 >?C1;V:C202 =0C:>2V @>1>B8, 2 

O:8E 2V4>1@065=V >A=>2=V @57C;PB0B8 48A5@B0FV9=>3> 4>A;V465==O.  

�?@>10FVO @57C;ьB0BV2 48A5@B0FVW. "A=>2=V ?>;>65==O 48A5@B0FVW 
4>?>2V40;8AP, >13>2>@N20;8AP B0 >B@8<0;8 AE20;5==O =0: I>@VG=8E =0C:>2>-

?@0:B8G=8E :>=D5@5=FVOE 28:;040GV2, 0A?V@0=BV2 B0 ABC45=BV2 %C<AP:>3> 

=0FV>=0;P=>3> 03@0@=>3> C=V25@A8B5BC, %C<8, 202132025 @.; =0 2A5C:@0W=AP:V9 

=0C:>2>-?@0:B8G=V9 :>=D5@5=FVW <>;>48E 2G5=8E B0 74>1C20GV2 >A2VB8 

«!0C:>2V 74>1CB:8 C 28@VH5==V 0:BC0;P=8E ?@>1;5< 28@>1=8FB20 V ?5@5@>1:8 

?@>4C:FVW B20@8==8FB20». &5E=>;>3VG=89 D0:C;PB5B #>;VAP:>3> 

=0FV>=0;P=>3> C=V25@A8B5BC (16 3@C4=O 2021@., <. �8B><8@). 

#C1;V:0FVW. �0 <0B5@V0;0<8 48A5@B0FVW >?C1;V:>20=> 9 =0C:>28E 
?@0FP, C B><C G8A;V 1 3 C =0C:>2>-<5B@8G=8E 1070E (Scopus), 3 3 C =0C:>28E 

D0E>28E 2840==OE ':@0W=8, 4 3 C <0B5@V0;0E :>=D5@5=FV9, 1 3 =0C:>2>3

<5B>48G=V @5:><5=40FVW. 

%B@C:BC@0 B0 >1AO3 48A5@B0FVW. �8A5@B0FV9=0 @>1>B0 28:;045=0 =0 
108 AB>@V=:0E :><?’NB5@=>3> B5:ABC, V;NAB@>20=0 9 B01;8FO<8 B0 

6 @8AC=:0<8 V A:;040єBPAO 7V 2ABC?C, >3;O4C ;VB5@0BC@8, <0B5@V0;V2 B0 <5B>4V2, 

@57C;PB0BV2 2;0A=8E 4>A;V465=P, C7030;P=5==O, 0=0;V7C B0 >13>2>@5==O 

>B@8<0=8E @57C;PB0BV2 4>A;V465=P, 28A=>2:V2, ?@>?>78FV9 28@>1=8FB2C, 

A?8A:C 28:>@8AB0=8E 465@5;, 4>40B:V2. %?8A>: 28:>@8AB0=8E 465@5; 

;VB5@0BC@8 2:;NG0є 224 =09<5=C20=P.  



24 

$"���� 1 

"��/� ��&�$�&'$� 

 

 

1. 1 �?;82 A8AB5<8 CB@8<0==O =0 74>@>2’O ?B8FV 
' @0<:0E A2>єW AB@0B53VW «�V4 D5@<8 4> AB>;C» Є2@>?59AP:0 :><VAVO 

?@>2>48BP :><?;5:A=C >FV=:C 70:>=>402AB20 ?@> 4>1@>1CB B20@8=, 

2:;NG0NG8 �8@5:B82C $048 2007/43/ЄC, O:0 2AB0=>2;Nє <V=V<0;P=V ?@028;0 

70E8ABC :C@59, O:V 28@>ICNBPAO 4;O 28@>1=8FB20 <’OA0. *O �8@5:B820 =0@07V 

=5 70AB>A>2CєBPAO 4> V=:C10B>@V2, 3>A?>40@AB2 7 <5=H5 =V6 500 :C@G0B0<8, 

3>A?>40@AB2 ;8H5 7 ?;5<V==8< ?>3>;V2’O< B0 3>A?>40@AB2 V7 2V;P=8< 283C;><. 

Є2@>?59AP:0 3@><04O=AP:0 V=VFV0B820 (ECI) «?>:V=G8B8 7 2V:>< :;VB>:» 

70:;8:0;0 701>@>=8B8 28:>@8AB0==O (<51;P>20=8E) :;VB>: 4;O 284V2, 4;O O:8E 

VA=Cє A?5FV0;P=5 70:>=>402AB2> Є% (:C@8-=5ACG:8, A28=V B0 B5;OB0). !0 FP><C 

B;V Є2@>?59AP:0 :><VAVO 725@=C;0AO 4> Є2@>?59AP:>3> 035=BAB20 7 157?5:8 

E0@G>28E ?@>4C:BV2 (EFSA) 7 ?@>E0==O< =040B8 =570;56=89 ?>3;O4 =0 70E8AB 

1@>9;5@V2 =0 @V7=8E 5B0?0E 28@>1=8G>3> F8:;C [61, 111].  

EFSA ?@>2>48BP >FV=:C 4>1@>1CBC B0:8E :0B53>@V9 1@>9;5@V2: 4>1>2V 

:C@G0B0, 1@>9;5@8-?;V4=8:8 B0 1@>9;5@8 4;O 28@>1=8FB20 <’OA0. �07CNG8AP 

=0 VA=CNGV9 ;VB5@0BC@V, 72VB0E B0 5:A?5@B=8E 7=0==OE, F59 28A=>2>: 

2V4?>2V40є 7030;P=8< C<>20< B5E=VG=>3> 70240==O  V >?8ACє A8AB5<8 

CB@8<0==O, I> 28:>@8AB>2CNBPAO =0 40=89 <><5=B 4;O 2AVE :0B53>@V9 

1@>9;5@V2, V 2V4?>2V4=V =0A;V4:8 4;O 4>1@>1CBC (28@>1=8G89 AB@5A), 0 B0:>6 
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/:I> B5<?5@0BC@0 BV;0 :C@:8 ?040є, 2>=0 AB0є =50:B82=>N (<;O2>N) V 

;O30є, I> I5 1V;PH5 ?@8A:>@Nє ?5@5>E>;>465==O [145]. ' E>;>4=8E 

?@8<VI5==OE :C@G0B0 1C4CBP 71820NBPAO C 73@0W V 3V@H5 A?>6820B8 :>@< V 

2>4C, I> ?@872545 4> 7=52>4=5==O B0 3>;>4C20==O. �@V< B>3>, FV :C@G0B0 

B0:>6 1C4CBP 1V;PH A?@89=OB;828<8 4> V=D5:FV9, 0 ?@8 B@820;><C 2?;82V F5 

?@872>48BP 4> ?V428I5==O @878:C A<5@B=>ABV, >A>1;82> ?@>BO3>< ?5@H>3> 

B86=O [104].  

&><C 28=8:0є =5>1EV4=VABP 70AB>AC20==O <0:A8<0;P=> :><D>@B=8E 

A8AB5< CB@8<0==O 4;O :C@G0B-1@>9;5@V2 4;O 7=865==O @878:C 28=8:=5==O 

10:B5@V0;P=8E B0 2V@CA=8E V=D5:FV9 C 3>A?>40@AB2V. 
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1. 2 #@>DV;0:B8:0 10:B5@V>7V2 C AV;ьAь:>3>A?>40@Aь:>W ?B8FV 

#@><8A;>25 ?B0EV2=8FB20 ?@03=5 7=09B8 =>2V <5B>48 1>@>BP18 7 

V=D5:FVєN ?B0EV2. #@>BO3>< ?5@H>3> B86=O @V25=P A<5@B=>ABV ?B0EV2 7@>AB0є 

G5@57 :V;P:0 10:B5@V0;P=8E V=D5:FV9 ?@81;87=> 45AOB8 284V2 10:B5@V9, 

>A>1;82> :>;VA5?B8F5<VW. *5 2?;820є =0 ?@>4C:B82=VABP AB040, >4=>@V4=VABP V 

?@840B=VABP 4> 701>N G5@57 E@>=VG=V V=D5:FVW. Escherichia coli 28:;8:0є @V7=V 

A8=4@><8 70E2>@N20=P C A2V9AP:>W ?B8FV, 2:;NG0NG8 V=D5:FVN 6>2B:>2>3> 

<VH:0 (><D0;VB), V=D5:FVN 48E0;P=8E H;OEV2 V A5?B8F5<VN [162, 194].  

�=D5:FVW E. coli C =>2>=0@>465=>W ?B8FV E0@0:B5@87CNBPAO A5?B8F5<VєN. 

�>AB@0 A5?B8F5<VO <>65 A?@8G8=8B8 A<5@BP, B>4V O: ?V43>AB@0 D>@<0 <>65 

E0@0:B5@87C20B8AO ?5@8:0@48B><, 05@>A0:C;VB>< V ?5@835?0B8B><. �030B> 

V7>;OBV2 E. coli 70728G09 284V;ONBP C :C@G0B-1@>9;5@V2 =0 ?B0E>D5@<0E O: 

A5@>3@C?8 O 1 , O 2 B0 O 78 [71, 95].  

#@><8A;>25 ?B0EV2=8FB2> 70;568BP 2V4 28@>IC20==O ?B0EV2 C 25;8:8E 

:V;P:>ABOE ?@8 28A>:V9 IV;P=>ABV ?>A04:8, >A>1;82> 2 A8AB5<0E 28@>1=8FB20 

1@>9;5@V2. Є2@>?59AP:8<8 AB0=40@B0<8 287=0G5=>, I> :>;8 I>45==V 

:C<C;OB82=V ?>:07=8:8 A<5@B=>ABV 70=04B> 28A>:V, D5@<5@ ?>28=5= 

7<5=H8B8 :V;P:VABP :C@G0B-1@>9;5@V2 C =0ABC?=><C F8:;V [217].  

"4=0: G5@57 4C65 V=B5=A82=V A8AB5<8 28@>IC20==O 7 28A>:>N IV;P=VABN 

?>A04:8 C ?B0H=8:0E V=D5:FV9=V 70E2>@N20==O =5<8=CGV. "B65, <V=V<V70FVO 

703815;V :C@G0B <0є 28@VH0;P=5 7=0G5==O 4;O >B@8<0==O ?@81CB:C 2 

=0ABC?=8E F8:;0E.  

#@8<VB=>, I> ?5@H89 B8645=P 68BBO 4;O ?B0H5=OB8 4C65 206;8289, 

>A:V;P:8 2 F59 ?5@V>4 2A5 9>3> 68BBO B@0=AD>@<CєBPAO. #>G8=0NG8 7 

C<>2=>3> 68BBO 2 V=:C10FV9=><C F5EC, 2>=8 ?5@5E>4OBP 4> A0<>ABV9=>3> 

68BBO C ?B0H=8:C, 45 W< 4>2>48BPAO ?@8AB>A>2C20B8AO 4> =>2>3> :>@<C, 

2>48, B5@<>@53C;OFVW, :>=:C@5=FVW B0 2>4=>G0A 1>@>B8AO 7 V=D5:FVO<8 [42, 

183].  
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"A:V;P:8 V<C==0 A8AB5<0 :C@G0B I5 =5 ?>2=VABN @>728=5=0 ?VA;O 

28;C?;5==O [180] 2>=8 A?@89=OB;82V 4> @V7=8E V=D5:FV9, 2:;NG0NG8 

10:B5@V0;P=V, 2V@CA=V B0 ?0@078B0@=V. �0:B5@V0;P=V 70E2>@N20==O 2 CAP><C 

A2VBV A?@8G8=NNBP 25;8G57=V 5:>=><VG=V 718B:8 4;O ?B0EV2=8FB20 [147].  

�=D5:FVW, A?@8G8=5=V ?0B>35==8<8 10:B5@VO<8, >A>1;82> ?@>BO3>< 

?5@H>3> B86=O 68BBO ?B0EV2, ?@872>4OBP 4> 7=0G=>W A<5@B=>ABV, 7=865==O 

?@>4C:B82=>ABV B0 =5>4=>@V4=>ABV AB040. *5 ?@872>48BP 4> 5:>=><VG=8E 2B@0B 

4;O 28@>1=8:V2 [91].  

�8:>@8AB0==O ?@>DV;0:B8G=8E AC;PD0=V;0<V4V2 V 0=B81V>B8:V2, I> 

AB8<C;NNBP @VAB, ?@>BO3>< B@820;>3> G0AC 1C;> ?@>DV;0:B8G=>N AB@0B53VєN 

?@>B8 ?>B>G=8E ?@>1;5<. "4=0: @V7=V ?@>1;5<8 >E>@>=8 74>@>2’O, B0:V O: 

?>O20 ABV9:8E 4> 0=B81V>B8:V2 10:B5@V9 C =02:>;8H=P><C A5@54>28IV B0 

70;8H:V2 0=B81V>B8:V2 C W6V, 28:;8:0;8 ?8B0==O I>4> FVєW ?@0:B8:8 [26, 139].  

#0B>35==V V7>;OB8 E. coli 1C;8 :;0A8DV:>20=V =0 :8H:>2C ?0;8G:C 

?0B>35==C 01> ?>70:8H:>2C ?0B>35==C (ExPEC) 70;56=> 2V4 ;>:0;V70FVW 

V=D5:FVW. �8H:>20 ?0;8G:0 2:;NG0є 5=B5@>?0B>35==C, 5=B5@>B>:A835==C, 

5=B5@>V=20782=C, 5=B5@>35<>@03VG=C B0 5=B5@>03@530FV9=C [52].  

�>A;V465==O Russo B0 :>;53 287=0G8;8 :V;P:0 >7=0: 4;O :;0A8DV:0FVW 

B@P>E B8?V2 ExPEC, 2:;NG0NG8 ?0B>35==C E. coli 4;O ?B0EV2 (APEC), E. coli 

?@8 =5>=0B0;P=><C <5=V=3VBV B0 C@>?0B>35==C E. Eoli [177].  

Ewers B0 :>;538 (2003) ?>2V4><8;8, I> ?0B>35==VABP E. coli 7030;>< 

?>A8;NєBPAO 01> V=VFVNєBPAO 45:V;P:><0 D0:B>@0<8 2?;82C: D0:B>@0<8 

=02:>;8H=P>3> A5@54>28I0, 2V@CA=8<8 V=D5:FVO<8, <V:>?;07<>28<8 

V=D5:FVO<8 B0 ?@83=VG5==O< V<C=VB5BC [77, 78].  

/: ?@028;>, <>;>4V ?B0E8 1V;PH A?@89=OB;82V 4> 206:8E V=D5:FV9, =V6 

4>@>A;V. �>@87>=B0;P=5 V=DV:C20==O E. coli 2V41C20NBPAO ?@8 :>=B0:BV 7 

V=H8<8 ?B0E0<8, :@V< D5:0;P=>3> B0 >@0;P=>3> H;OEV2 [172].  
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� V=H>3> 1>:C, ?>2V4><;OєBPAO ?@> 25@B8:0;P=C ?5@540GC :8H:>2>W 

?0;8G:8 G5@57 701@C4=5==O OєG=>W H:0@0;C?8 [150].  

#>4V1=> 4> :8H:>2>W ?0;8G:8, A0;P<>=5;8 A?@8G8=ONBP 5=B5@>B>:A5<VN 

B0 A5?B8F5<VN C I>9=> 28;C?8;8AO :C@G0B, 28:;8:0NG8 71V;PH5==O 

A<5@B=>ABV, I> A?@8G8=Oє 5:>=><VG=V 2B@0B8 4;O ?B0EV2=8FB20 [121, 217].  

!572060NG8 =0 45DVF8B 4>A;V465=P, Kemmett B0 :>;538 ?>2V4><8;8 ?@> 

7=0G=89 2=5A>: E. coli C A<5@B=VABP :C@G0B ?@>BO3>< ?5@H8E 48-72 3>48= 

?VA;O @>7<VI5==O. #>2V4><;OєBPAO I> ?@81;87=> 70 % <5@B28E :C@G0B <0;8 

>7=0:8 :>;V10:B5@V>7C, 0 2 V7>;OB0E :8H:>2>W ?0;8G:8 1C;> V45=B8DV:>20=> 

B@84FOBP @V7=8E ?@>DV;V2 2V@C;5=B=>ABV [185].  

� V=H><C 4>A;V465==V =0 48 AB040E =5ACG>: A5@54=O A<5@B=VABP 

AB0=>28;0 1;87P:> 1,4 %. �V;PH5 ?>;>28=8 ?>3>;V2’O ?>:070;8 703815;P C 

?5@H89 B8645=P G5@57 C@065==O Salmonella [47]. 

Salmonella є =0ABC?=8< 70 G0AB>B>N 284V;5=8< ?0B>35=><, O:89 

28:;8:0є 70?0;5==O 6>2B:>2>3> <VEC@0 V 28A>:C ;5B0;P=VABP A5@54 :C@G0B-

1@>9;5@V2 V =5ACG>:.  &0:>6 284V;ONBP I5 1030B> V=H8E 284V2 10:B5@V9 B0:8E 

O: Pseudomonas, Staphylococcus, Streptococcus, Proteus, Klebsiella, 

Enterococcus, Corynebacterium, Citrobacter, Aeromonas, Bacillus, Clostridium, 

Micrococcus, Yersinia , Enterobacter, Aerobacter, Achromobacter V Alcaligenes, 

I> ?@872>4OBP 4> =87:8 5:>=><VG=8E 2B@0B [122].  

E. coli B0 Enterococcus faecalis 1C;8 =091V;PH G0AB> V7>;P>20=8<8 

<V:@>>@30=V7<0<8 2V4 :C@G0B. ' 4>A;V465==V, ?@>2545=><C 2 �DV>?VW ?@>BO3>< 

2013 @>:C C 33,1 % ;5B0;P=VABP 1C;0 ?5@5206=> A5@54 :C@G0B 2V:>< 2V4 B@P>E 

4> ?’OB8 4V1 [152].  

E. coli 1C;> 284V;5=> O: =09?>H8@5=VHC 10:B5@VN O:0 ?@872>48BP 4> 

28A>:>3> @V2=O 703815;V ?B8FV, 70 =5N A;V4Cє Staphylococcus aureus [12]. �@V< 

B>3>, Rai ?>2V4><82, I> 70?0;5==O 6>2B:>2>3> <VEC@0 є =09?>H8@5=VH>N 

?@8G8=>N 703815;V :C@G0B. ' @V7=8E 72VB0E 7@>1;5=> 28A=>2>:, I> 

70E2>@N20=VABP =0 70?0;5==O 6>2B:>2>3> <VEC@0 :>;820;0AO 2V4 5,1 4> 20,7 %, 
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0 A<5@B=VABP 4>AO30;0 31,5 % [163]. &0:>6 Karunaratna B0 V=. (2017) 

?>2V4><8;8 ?@> 70E2>@N20=VABP Enterococcus (29,71 %) B0 E. coli (19,46 %), 

284V;5=8E V7 <5@B28E :C@OG8E 5<1@V>=V2 ?V4 G0A V=:C10FVW [118]. 

)>G0 2 <8=C;><C 70AB>AC20==O 0=B81V>B8:V2 7 <5B>N ?@>DV;0:B8:8 

28:>@8AB>2C20;8AO 4;O :>=B@>;N A<5@B=>ABV, ?>2’O70=>W 7 10:B5@V0;P=8<8 

V=D5:FVO<8 =>2>=0@>465=>W ?B8FV, ?@><8A;>25 ?B0EV2=8FB2> HC:0є 

0;PB5@=0B828. *5 ?>OA=NєBPAO 28=8:=5==O< 10:B5@V9 ABV9:8E 4> 0=B81V>B8:V2 

[148].  

!572060NG8 =0 25;8G57=89 V H284:89 @>728B>: B5E=>;>3V9 20:F8= ?@>B8 

?>H8@5=8E V=D5:FV9=8E E2>@>1 :C@G0B, 4>AV =5 VA=Cє 0;PB5@=0B82=8E 

0=B8<V:@>1=8E 70A>1V2 4;O 70?>1V30==O 10:B5@V0;P=8< V=D5:FVO< 

=>2>=0@>465=8E :C@G0B. !5I>402=V 4>A;V465==O ?V4B25@48;8 :>@8A=VABP 

?@>1V>B8:V2 4;O ?>:@0I5==O 74>@>2’O =>2>=0@>465=>W ?B8FV. 

 

1. 3 �0?>1V30==O 28=8:=5==O 0=B81V>B8:>@578AB5=B=>ABV 
%2V9AP:0 ?B8FO 70;8H0єBPAO >4=8< V7 =09206;82VH8E @575@2C0@V2 4;O 

7>>=>7=8E ?0B>35=V2 V7 <=>68==>N ;V:0@AP:>N ABV9:VABN. �;>10;P=5 

7@>AB0==O 0=B8<V:@>1=>W @578AB5=B=>ABV 3@0<=530B82=8E 10:B5@V9 28:;8:0є 

>1ґ@C=B>20=5 70=5?>:>є==O B0 28<030є ?>A8;5=>3> =03;O4C [143].  

%2V9AP:0 ?B8FO B0 ?@>4C:B8 7 =5W 22060NBPAO 465@5;>< ?5@540GV 

?0B>35==8E 10:B5@V9, B0:8E O: A5@>20@8 Salmonella, Escherichia coli B0 

Klebsiella  spp. O:V 28:;8:0NBP C ;N459 E0@G>2V V=D5:FVW [15, 99]. 

' <’OAV ?B8FV G0ABVH5, =V6 C 2AVE V=H8E 2840E <’OA0, @5єAB@C20;8 

?>H8@5=VABP E. coli 7 28A>:>N 0=B81V>B8:>@578AB5=B=VABN [166].  

Β-;0:B0<078 @>7H8@5=>3> A?5:B@C 4VW (ESBLs) 3 F5 :>4>20=V ?;07<V40<8 

D5@<5=B8, 28O2;5=V 2 3@0<=530B82=8E 10:B5@VOE, >A>1;82> 2 

Enterobacteriaceae, O:V =040NBP ABV9:VABP 4> F5D0;>A?>@8=V2 ?5@H>3>, 

4@C3>3> B0 B@5BP>3> ?>:>;V=P, B>4V O: 2>=8 V=3V1CNBPAO :;02C;0=>2>N 

:8A;>B>N [31, 167,181].  
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Enterobacteriaceae, I> ?@>4C:CNBP β-;0:B0<078, є ?0B>35=0<8 O: 4;O 

4><0H=P>W ?B8FV, B0: V C ;N459 [156]. �030B> ?@>4CF5=BV2 β-;0:B0<078 

4>40B:>2> <C;PB8@578AB5=B=V 4> =5 β-;0:B0<=8E 0=B81V>B8:V2, 2:;NG0NG8 

DB>@EV=>;>=8, 0<V=>3;V:>7848, B@8<5B>?@8<, B5B@0F8:;V=8, AC;PD0=V;0<V48 

B0 E;>@0<D5=V:>;8 [117, 134]. 

%BV9:VABP 4> F5D0;>A?>@8=V2 >?>A5@54:>2CєBPAO β-;0:B0<070<8 

0<?VF8;V=0<8 :;0AC % (β-;0:B0<078) V :>4CєBPAO 35=0<8 BLA CMY [81, 82].  

�0@10?5=5<8 2A5 I5 70;8H0NBPAO ?@5?0@0B0<8 281>@C 4;O ;V:C20==O 

V=D5:FV9 C ;N459, 28:;8:0=8E 5=B5@>10:B5@VO<8, I> ?@>4C:CNBP β-

;0:B0<078, [219]. �E 2A5 1V;PH H8@>:5 28:>@8AB0==O ?V428ICє 9<>2V@=VABP 

@>728B:C @578AB5=B=>ABV 4> :0@10?5=5<V2 A5@54 5=B5@>10:B5@V9 [151, 158].  

%?V2VA=C20==O :V;P:>E 35=V2 β-;0:B0<078 V :0@10?5=5<078, 0 B0:>6 V=H8E 

45B5@<V=0=B ABV9:>ABV 4> 0=B81V>B8:V2 =0 <>1V;P=8E 5;5<5=B0E 28:;8:0є 

A5@9>7=5 70=5?>:>є==O, I> <>65 ?@8725AB8 4> ?>O28 <V:@>>@30=V7<V2 7V 

ABV9:VABN 4> 2AVE 0=B81V>B8:V2 [110, 159]. 

�V;PHVABP 35=V2, I> :>4CNBP β-;0:B0<078, C 10:B5@VOE, I> ?@54AB02;ONBP 

:;V=VG=89 V=B5@5A, @>7B0H>20=V =0 ?;07<V40E [35]. *V ?;07<V48 B0:>6 <>6CBP 

=5AB8 35=8, I> :>4CNBP ABV9:VABP 4> V=H8E :;0AV2 ;V:V2, 2:;NG0NG8 

0<V=>3;V:>7848 B0 DB>@EV=>;>=8 [157]. #5@540G0 35=V2 β-;0:B0<078 <>65 

2V41C20B8AO 01> H;OE>< ?>O28 10:B5@V0;P=8E :;>=V2, 01> H;OE>< 

3>@87>=B0;P=>3> ?5@5=5A5==O 35=V2. � >AB0==P><C 28?04:C ?;07<V48, I> 

<VABOBP 35=8 ABV9:>ABV, ?>H8@NNBPAO <V6 10:B5@VO<8 [160].  

�>;VAB8= =5I>402=> ?@825@=C2 C203C O: 0=B81V>B8: >AB0==P>3> 70E>4C 

4;O ;V:C20==O V=D5:FV9, A?@8G8=5=8E 3@0<=530B82=8<8 10:B5@VO<8, ABV9:8<8 

4> <=>68==8E ;V:0@AP:8E 70A>1V2. ' 25B5@8=0@=V9 ?@0:B8FV :>;VAB8= є 

?@5?0@0B>< 281>@C 4;O ;V:C20==O V=D5:FV9 B@02=>3> B@0:BC,  28:;8:0=8E  

E. coli  C ?@>4C:B82=8E B20@8= [197].  

!5@0FV>=0;P=5 28:>@8AB0==O :>;VAB8=C C 25B5@8=0@=V9 ?@0:B8FV <>65 

1CB8 >A=>2=>N ?@8G8=>N 7@>AB0==O @578AB5=B=>ABV 4> =P>3>. !5I>402=0 
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?>O20 @578AB5=B=>ABV 4> :>;VAB8=C 28:;8:0;0 25;8:5 70=5?>:>є==O [25, 92], V 

@578AB5=B=VABP, ?>2’O70=0 7  ?;07<V4=8< 35=>< mcr -1, 1C;0 28O2;5=0 C 2AP><C 

A2VBV C Enterobacteriaceae [130]. 

' 45O:8E :@0W=0E 0=B8<V:@>1=V ?@5?0@0B8 28:>@8AB>2CNBPAO 2 

?B0EV2=8FB2V 4;O ;V:C20==O E2>@8E B20@8=, ?@>DV;0:B8:8 70E2>@N20=P V 

AB8<C;N20==O @>ABC [175, 216].  

�=D5:FVW 28:;8:0=V ?0B>35==>N E. coli 22060NBPAO >4=8<8 7 

=09A5@9>7=VH8E 70E2>@N20=P, I> ?@872>4OBP 4> 5:>=><VG=8E 2B@0B C 

?B0EV2=8FB2V [198]. 

�5O:V 7 0=B81V>B8:V2, B0:V O: B5B@0F8:;V=, EV=>;>=8 B0 15B0-;0:B0<8, 2A5 

I5 28:>@8AB>2CNBPAO 4;O =5B5@0?52B8G=8E FV;59 C 1030BP>E :@0W=0E A2VBC 

[210].  

&0:5 =5?@028;P=5 28:>@8AB0==O 0=B8<V:@>1=8E ?@5?0@0BV2 ?@872>48BP 

4> H284:>3> 2V41>@C <C;PB8@578AB5=B=8E HB0<V2 Enterobacteriaceae C 

4><0H=P>W ?B8FV B0 2V4V3@0є :;NG>2C @>;P C ?>H8@5==V ABV9:8E 4> 

0=B81V>B8:V2 10:B5@V9 ?> E0@G>2><C ;0=FN3C 4> ;N459 [51, 142] .  

� >AB0==V @>:8 <0A-A?5:B@><5B@VO 7 <0B@8F5N ;075@=>W 

45A>@1FVW/V>=V70FVW (MALDI-TOF MS) 1C;0 70AB>A>20=0 O: H8@>:>4V0?07>==89 

<5B>4 V45=B8DV:0FVW 10:B5@V9 [49].  

' A0;P<>=5;, >B@8<0=8E 2V4 ;N48=8, 28O2;5=> 28A>:C ABV9:VABP 4> 

0<?VF8;V=C, AC;PD0=V;0<V4V2 V B5B@0F8:;V=V2, B>4V O: ABV9:VABP 4> 

F5D0;>A?>@8=V2 B@5BP>3> ?>:>;V==O 1C;0 =87P:>N [75, 201]. 

 ' V7>;OB0E Salmonella B0 E. coli 2V4 1@>9;5@V2, V=48G>: =0 2V43>4V2;V 1C;0 

28O2;5=0 @578AB5=B=VABP 4> 0<?VF8;V=C, (DB>@)EV=>;>=V2, B5B@0F8:;V=V2 V 

AC;PD0=V;0<V4V2 G0AB> 1C;0 28A>:>N, B>4V O: 4> F5D0;>A?>@8=V2 B@5BP>3> 

?>:>;V==O =87P:>N [3, 88, 169].  

%BV9:VABP 4> :>;VAB8=C A?>AB5@V30;0AO C Salmonella B0 E. coli >B@8<0=8E 

2V4 ?B8FV, 0 B0:>6 C Salmonella 2V4 ;N459 [8, 24].  
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' Campylobacter, O:V 1C;8 >B@8<0=V 2V4 1@>9;5@V2 A?>AB5@V30;8 

@578AB5=B=VABP 4> F8?@>D;>:A0F8=C V B5B@0F8:;V=V2 2V4 28A>:>W 4> 

=04728G09=> 28A>:>W, B>4V O: ABV9:VABP 4> 5@8B@><VF8=C 1C;0 2V4 =87P:>W 4> 

?><V@=>W [41, 170]. 

�030;>< 2V4 =87P:8E 4> 4C65 =87P:8E @V2=V2 «<V:@>1V>;>3VG=>W» 

:><1V=>20=>W @578AB5=B=>ABV 4> :@8B8G=> 206;828E ?@>B8<V:@>1=8E 

?@5?0@0BV2 A?>AB5@V30B8 C Salmonella spp., Campylobacter jejuni B0 E . coli 

>B@8<0=8E 2V4 4><0H=P>W ?B8FV. #>4V1=V @57C;PB0B8 1C;8 7@>1;5=V 2 V7>;OB0E 

2V4 ;N459, 70 28=OB:>< A5@>20@C Salmonella Kentucky [41, 59].  

-> AB>ACєBPAO B5=45=FV9, B> FV:02>, I> 45O:V :@0W=8-G;5=8, O:V 265 

2?@>2046CNBP =0FV>=0;P=C ?@>3@0<C :>=B@>;N 0=B8<V:@>1=>W ABV9:>ABV C 

E0@G>28E B20@8=, 70@5єAB@C20;8 B5=45=FVW 4> 7=865==O ABV9:>ABV, B>4V O: V=HV 

:@0W=8-G;5=8 ?>2V4><;O;8 ?@> 2V4=>A=> AB01V;P=C 01> 7@>AB0NGC 

@578AB5=B=VABP V=48:0B>@=8E V7>;OBV2 E. coli >B@8<0=8E 2V4 1@>9;5@V2 <V6 

2021 V 2022 @>:0<8 [94, 188].  

�;O V7>;OBV2 A0;P<>=5;8 >B@8<0=>W 2V4 ;N459 C ?5@V>4 202132022 @@. C 

1V;PHV9 :V;P:>ABV :@0W= A?>AB5@V30єBPAO B5=45=FVO 4> 7=865==O 

@578AB5=B=>ABV 4> 0<?VF8;V=C. ->4> V7>;OBV2 Campylobacter >B@8<0=>W 2V4 

;N48=8, C 1V;PHV9 :V;P:>ABV :@0W= A?>AB5@V30;0AO B5=45=FVO 4> ?V428I5==O 

@578AB5=B=>ABV 4> F8?@>D;>:A0F8=C B0 B5B@0F8:;V=C, =V6 C :@0W=0E V7 

B5=45=FVєN 4> 7=865==O 70 B>9 A0<89 ?5@V>4 [75, 120].  

%8AB5<8 <V:@>GV?V2 є 4>1@5 70@5:><5=4C20;8 A515 V=AB@C<5=B0<8 4;O 

H284:>W 35=>B8?VG=>W E0@0:B5@8AB8:8 10:B5@V9 B0 V45=B8DV:0FVW 

@578AB5=B=>ABV B0 45B5@<V=0=B, ?>2’O70=8E 7 2V@C;5=B=VABN [140]. $57C;PB0B8 

<>6=0 >B@8<0B8 2 >4=><C 5:A?5@8<5=BV 7 5:>=><VєN G0AC B0 3@>H59 [32, 67].  

 5B>4 <V:@>@>72545==O 1C;P9>=C 28O282AO ?@>AB8< V =04V9=8< <5B>4>< 

287=0G5==O <V=V<0;P=>W V=3V1CNG>W :>=F5=B@0FVW ( ��) 0=B81V>B8:V2 V <>65 

1CB8 28:>@8AB0=89 O: 0;PB5@=0B82=89 <5B>4 48DC7V9=><C B5ABC 2 030@V [27, 

136]  
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�>2545=>, I> 28:>@8AB0==O H284:>3> <>;5:C;O@=>3> 0=0;V7C O: 

0;PB5@=0B828 D5=>B8?>2><C 28O2;5==N є 5D5:B82=8< 20@V0=B>< 287=0G5==O 

0=B81V>B8:>@578AB5=B=>ABV 4> 0=B8<V:@>1=8E 035=BV2, O:V G0AB> 

70AB>A>2CNBPAO C ?B0EV2=8FB2V [153].  

!01;865==O 4> :@8B8G=>W A8BC0FVW, :>;8 C <V:@>>@30=V7<V2 <>65 

28=8:=CB8 @578AB5=B=VABP 4> 2AVE 0=B81V>B8:V2 28<030є ?>HC:C =>28E 

0;PB5@=0B82=8E <5B>4V2 ?@>DV;0:B8:8 10:B5@V0;P=8E V=D5:FV9 C 1@>9;5@V2.  

 

1. 4. $>;ь ?@>1V>B8:V2 C ?V428I5==V ?>2=>FV==>ABV 3>4C20==O ?B8FV 
"A:V;P:8 28:>@8AB0==O 0=B81V>B8:V2 7<5=HCєBPAO G5@57 B0:V 

70=5?>:>є==O, O: ?>O20 ABV9:8E 4> 0=B81V>B8:V2 10:B5@V9, 0;PB5@=0B82=V 

AB@0B53VW AB0;8 FV==8<8 4;O :>=B@>;N V=D5:FV9 [5, 18, 52, ].  

#@>1V>B8:8 22>4OBP 4> @0FV>=C A2V9AP:>W ?B8FV, I>1 ?>B5=FV9=> 

71V;PH8B8 A?>6820==O :>@<C B0 715@565==O ?>682=8E @5G>28= [70, 90]. 

�030B> 7 =8E 28O28;8AO 4C65 :>@8A=8<8, 28:;8:0NG8 ?>78B82=89 2?;82 =0 

<>@D>;>3VN ,�&, ?>?C;OFVW <V:@>>@30=V7<V2, 70A2>є==O ?>682=8E @5G>28=, 

DC=:FVN :8H:>2>3> 10@’є@C, 0=B8>:A840=B=C 740B=VABP, 0?>?B>7 B0 V<C==V 

2V4?>2V4V, 7@5HB>N A?@8ONG8 74>@>2’N V ?@>4C:B82=>ABV 1@>9;5@V2 [172, 

182].  

�D5:B82=VABP 28:>@8AB0==O ?@>1V>B8:V2 4;O 4><0H=P>W ?B8FV B0 B20@8= 

=0?@O<C 2?;820є =0 A?>6820==O :>@<C, 71V;PH5==O <0A8 BV;0, :>5DVFVє=B0 

:>=25@AVW :>@<C. &0:>6 ?>78B82=8<8 ?>:07=8:0<8 є 7<5=H5==O G0AB>B8 

70E2>@N20=>ABV B0 A<5@B=>ABV ?V4 G0A ?52=8E :@8B8G=8E D07 28@>1=8FB20, 

B0:8E O: 4VєB8G=89 AB@5A (7<V=0 4VєB8, @0FV>=V2, 1030B8E :>=F5=B@0B0<8) V 

AB@5A 74>@>2’O (=0?@8:;04, IV;P=VABP B20@8= B0 V=HV D0:B>@8) [119, 154].  

�0AB>AC20==O ?@>1V>B8:V2 ?@8725;> 4> 71V;PH5==O A8@>20B:>2>3> 1V;:0, 

0;P1C<V=C, 7=865==O 7030;P=>3> E>;5AB5@8=C 2 A8@>20BFV :@>2V B0 

B@83;VF5@84V2 C 1@>9;5@V2 [164, 218]. #VA;O 22545==O ?@>1V>B8:V2 1@>9;5@0< 
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A?>AB5@V30;>AO 7=865==O 2<VABC E>;5AB5@8=C B0 68@C 2 <’OAV 3@C459 V AB53>= 

[108, 168].  

�>40B:>2V 4>A;V465==O ?>2V4><;ONBP ?@> ?V428I5=89 2<VAB 68@=8E 

:8A;>B C <’OAV 1@>9;5@V2 V 1V;PH 28A>:89 @V25=P 2VB0<V=C � B0 V=H8E 

?>682=8E @5G>28= [186, 200]. �>ABC? 4> ?0A>28I0 01> :><0E B0:>6 <>65 

A?@8OB8 >@30=>;5?B8G=V9 O:>ABV ?@>4C:BC, I> <>65 2?;8=CB8 =0 @8=:>2C 

FV==VABP ?@>4C:FVW ?B0EV2=8FB20, 28@>I5=>3> =0 ?0A>28IV B0 =0 2V;P=><C 

283C;V [100, 176].  

!0?@8:;04, :><0=40 4>A;V4=8:V2 ?>2V4><8;0 ?@> ?>:@0I5==O :>25@AVW 

:>@<C, ?@>4C:B82=>ABV, 2038 OєFP, B>2I8=8 H:0@0;C?8, , :>;P>@C OєG=>3> 

6>2B:0, ?V428I5==O @578AB5=B=>ABV [11, 198]. 

�>4020==O ?@>1V>B8:V2 C @0FV>=8 B20@8=, O:V 28@>ICNBPAO =0 2V;P=><C 

283C;V B0 =0 ?0A>28I0E, <0є ?>B5=FV0; =5 ;8H5 ?>:@0I8B8 28@>1=8FB2> B0 

>@30=>;5?B8G=C O:VABP ?B8FV B0 ?@>4C:BV2 7 =5W, 0;5 9 7<5=H8B8 5:>;>3VG=89 

BO30@ 2V4 28@>IC20==O ?B8FV. &0:8< G8=><, 715@565==O 4VєB8G=8E ?>682=8E 

@5G>28= 70 4>?><>3>N ?@>1V>B8G=8E 4>102>: є ?>B5=FV9=>N <>6;82VABN 

?>:@0I8B8 ?@>4C:B82=VABP @>ABC B0 7<5=H8B8 =020=B065==O =0 =02:>;8H=є 

A5@54>28I5 2V4 28@>1=8FB20 ?B8FV [114].  

"4=VєN 7 >A=>2=8E ?@>1;5< AV;PAP:>3>A?>40@AP:>3> 28@>1=8FB20, 

=0?@8:;04 ?B0EV2=8FB20, є 2 ґ@C=BV B0 2>4>9<0E  D>AD>@C, :0;VN B0 07>BC [56].  

"A=>2=>N ?@8G8=>N, G5@57 O:C ?B0EV2=8FB2> A?@8Oє 28<820==N 

D>AD>@C, є 70<V=0 4>ABC?=>3> D>AD>@C DVB0B><. (VB0B 4 DVB>EV<VG=0 

@5G>28=0, O:0 72’O7Cє D>AD>@, @>1;OG8 9>3> =54>ABC?=8< 4;O B20@8=8; B0:8< 

G8=><, VA=Cє 7=0G=89 V=B5@5A 4> 28:>@8AB0==O <V:@>1=>3> D5@<5=BC DVB078 

4;O >B@8<0==O 4>ABC?=>3> D>AD>@C [124]. �>4020==O ?@>1V>B8:V2 4> @0FV>=C 

?B8FV ?@>45<>=AB@C20;> <5E0=V7< @>7?04C DVB0BC. �024O:8 2:;NG5==N 

@5:><1V=0=B=8E :C;PBC@ Lactobacillus C @0FV>=8 ?B8FV, 1@>9;5@8 2V4GC;8 

?>:@0I5=89 ?@8@VAB 2038, I> ?@8725;> 4> 7=865==O 28B@0B 28@>1=8FB20 B0 

2?;82C =0 =02:>;8H=є A5@54>28I5 [19].  
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' 45O:8E 28?04:0E 28:>@8AB0==O ?@>1V>B8G=8E 4>102>: 7=878;> 

:V;P:VABP 07>BC C ABVG=8E 2>40E, I> ?>B5=FV9=> >7=0G0є ?V428I5==O 

5D5:B82=>ABV A?>6820==O :>@<C B0 7=865==O ?>B@518 2 07>BV 2 @0FV>=0E, I> 

?@872>48BP 4> 7<5=H5==O 28;C3>2C20==O 07>BC [16, 173].  

#@>1V>B8:8 =5 BV;P:8 740B=V 7=86C20B8 ?>B@51C 2 ?>682=8E @5G>28=0E 

H;OE>< ?>:@0I5==O 28:>@8AB0==O 07>BC B0 D>AD>@C, 0;5 45O:V ?@>1V>B8:8 

B0:>6 ?@>45<>=AB@C20;8 7=0G=89 V<C=><>4C;NNG89 ?>B5=FV0; [34, 48].  

�0E8AB 2V4 ?0B>35=V2 V ?>;53H5==O B@02;5==O B0 28:>@8AB0==O ?>682=8E 

@5G>28= <>6=0 28@VH8B8 H;OE>< <>4C;OFVW V<C==>W 2V4?>2V4V [171]. *8E 

?5@5203 <>6=0 4>AO3B8 H;OE>< ?>A8;5==O 2@>465=>3> B0 =01CB>3> V<C=VB5BC 

A2V9AP:>W ?B8FV. �>:@5<0, Swaggerty B0 9>3> :>;538 (2019) ?@8?CA:0NBP, I> 

2?;82 =0 2@>465=89 V<C=VB5B H;OE>< <>4C;OFVW ?@>;VD5@0FVW <0:@>D03V2, 

35B5@>DV;V2 V ;V<D>F8BV2 B8?C B1 є 1V;PH 283V4=8<, =V6 AB8<C;OFVO =01CB>3> 

V<C=VB5BC [192]. "4=0: =5>1EV4=V 4>40B:>2V 4>A;V465==O, I>1 >:@5A;8B8 B0:V 

2V4<V==>ABV. 

$0=VH5 I>B86=525 ?5@>@0;P=5 22545==O <>;>G=>:8A;8E 10:B5@V9, B0:8E 

O: Lactobacillus acidophilus, Lactobacillus reuteri B0 Lactobacillus salivarius, 

:><5@FV9=8< :C@G0B0<-1@>9;5@0< ?@872>48;> 4> ?>:@0I5==O V<C=VB5BC, 

>?>A5@54:>20=>3> 0=B8BV;0<8 B0 :;VB8=0<8. #VA;O V<C=V70FVW ?B0EV2 

5@8B@>F8B0<8 10@0=0, 35<>FV0=V=>< ;V<?5B0, 20:F8=>N ?@>B8 2V@CAC E2>@>18 

!PN:0A;0 B0 20:F8=>N ?@>B8 2V@CAC V=D5:FV9=>W 1C@A0;P=>W E2>@>18 C 2VFV 14 

V 21 45=P, 4>4020==O L. reuteri 1C;> 5D5:B82=8<. 740B=V <>4C;N20B8 V<C==C 

A8AB5<C :C@G0B, B>4V O: L. acidophilus V L. salivarius =5 1C;8 B0:8<8. �C;> 

2AB0=>2;5=>, I> ?5@>@0;P=5 22545==O 1@>9;5@0< ?@>1V>B8:V2 AB8<C;Nє 

V<C==C A8AB5<C, 0;5 2>=8 <>6CBP 2V4@V7=OB8AO 70 A2>єN 740B=VABN 

<>4C;N20B8 V<C==C 2V4?>2V4P [34]. 

#@>1V>B8:8 ?@>45<>=AB@C20;8 A?@8OB;8289 2?;82 =0 V<C==C A8AB5<C 

4;O :>=B@>;N 70?0;5==O C ?B8FV H;OE>< 270є<>4VW 7 5?VB5;V0;P=8<8 B0 

V<C==8<8 :;VB8=0<8 :8H5G=8:0.  
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->1 2V4V1@0B8 HB0<8 4;O ?>B5=FV9=>3> 28:>@8AB0==O O: ?@>1V>B8:V2, 

V<C=><>4C;NNGV 2;0AB82>ABV 1C;8 ?5@52V@5=V in vitro, I>1 287=0G8B8 WE=N 

740B=VABP 286820B8 2 :8A;8E C<>20E (pH 2,5) V 6>2G=8E A>;OE (0,1-1,0%), 

7<5=H8B8 6 ?0B>35=V2 V 4>B@8<C20B8AO Caco -2 :;VB8=8.  

�3>4>< 1C;> 2V4V1@0=> HVABP HB0<V2 ;01>@0B>@=8E 10:B5@V9 7V A:@8=V=3C 

in vitro. &@8 7 F8E HB0<V2 (Lactobacillus plantarum PZ01, L. salivarius JM32 і 

Pediococcus acidilactici JH231) 7=86C20;8 @V2=V V=4C:>20=>3> 

;V?>?>;VA0E0@84>< TNF-α D0:B>@0, IL-1β, IL-6 B0 IL-12 V ?V428IC20;8 IL- 10 

C A8@>20BFV in vivo ?V4 G0A 70@065==O Salmonella C 1@>9;5@V2 [79].  

�@V< B>3>, >FV=N20;8 2?;82 4 ?@>1V>B8:V2 (HB0<V2 Lactobacillus, 

Bifidobacterium, Enterococcus і Pediococcus ) =0 1@>9;5@V2. �@>9;5@8, O:V 

28@>IC20;8AO 728G09=8<8 A?>A>10<8, >B@8<C20;8 >A=>2=C 4VєBC 7 :C:C@C478 

B0 A>W 7 ?@>1V>B8:0<8 01> 157 =8E. &V 1@>9;5@8, O:8E 3>4C20;8 @0FV>=0<8 7 

4>4020==O< ?@>1V>B8G=>W AC<VHV 2 :>@< 01> 2>4C, ?@>45<>=AB@C20;8 7=0G=> 

28IC A?5F8DVG=C 0:B82=VABP 42>E 3;V:>;VB8G=8E D5@<5=BV2, ?>2’O70=8E V7 

<>4C;OFVєN :8H5G=8:0 B0 V<C==>N AB8<C;OFVєN, α-30;0:B>784078 B0 β-

30;0:B>784078, ?>@V2=O=> 7 B8<8, O:8E 3>4C20;8 :>=B@>;P=8<8 @0FV>=0<8 B0 

@0FV>=0<8 7 0=B81V>B8:0<8 [144]. 

#V42>4OG8 ?V4AC<>:, 1V;PHVABP V7 F8E ?5@5203 ?>2’O70=V 7 3V?>B5B8G=>N 

<>48DV:0FVєN :8H:>2>W 5:>A8AB5<8, O:0 G0AB> 4020;0 4C65 @V7=><0=VB=V 

@57C;PB0B8 2 4>A;V465==OE. �=0G=0 G0AB8=0 2?;82C 70;568BP 2V4 :V;P:>E 

?0@0<5B@V2, 2:;NG0NG8 HB0<8 <V:@>>@30=V7<V2, I> 28:>@8AB>2CNBPAO, 

:>=F5=B@0FVN ?@>1V>B8:V2 C :>@<V, 270є<>4VN ?@>1V>B8:V2 7 >:@5<8<8 

:><?>=5=B0<8 @0FV>=C, 270є<>4VN 7 <VAF52>N <V:@>1V>B>N, 2V: ?B8FV, 0 B0:>6 

AB0= E0@GC20==O B0 74>@>2’O ?B8FV. 

 

1. 5 �?;82 ?@>1V>B8:V2 =0 @578AB5=B=VABь ?B8FV 
� 40=89 G0A 7@>AB0є V=B5@5A 4> 28:>@8AB0==O 70<V==8:V2 0=B81V>B8:V2 C 

3>4V2;V ?B8FV. %5@54 70<V==8:V2 ?@>1V>B8:8 ?@825@=C;8 1V;PH5 C2038 
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4VєB>;>3V2 7 ?B0EV2=8FB20. #@8 22545==V 2 4>AB0B=VE :V;P:>ABOE ?@>1V>B8:8 

<>6CBP =04020B8 ?5@52038 4;O 74>@>2’O >@30=V7<C, ?V4B@8<CNG8 <V:@>1=89 

10;0=A C :8H5G=8:C B0 ?>:@0ICNG8 @>1>BC :8H5G=8:0 [50, 191]. $57C;PB0B8 

4>A;V465=P 4>2>4OBP :>@5;OFVN <V6 284>28< A:;04>< <V:@>D;>@8 ?B0H=8:0 

B0 2V:>< :C@G0B [83]. 

�>A;V465==O<8 G.R. Gibson 2AB0=>2;5=>, I> 682V ?@>1V>B8G=V HB0<8 

<V:@>>@30=V7<V2 C B5@0?52B8G=8E 4>70E ?>:@0ICNBP ?@>4C:B82=V O:>ABV 

B20@8=. ' 4>A;V465==OE 707=0G0єBPAO, I> 4>78 ?@>1V>B8G=8E HB0<V2 ?>28==V 

1CB8 GVB:> 287=0G5=V B0 ?V4B25@465=V B>:A8:>;>3VG=8<8 4>A;V465==O<8 I> 

4> 157?5G=>ABV 2:070=>3> HB0<C <V:@>>@30=V7<C 4;O B20@8=. &><C 

70AB>AC20==O :>6=>3> ?@>1V>B8:C ?>28==> 1CB8 GVB:> >1ґ@C=B>20=>, B0 

4>2545=> 9>3> ?>78B82=89  2?;82 =0 B20@8= [93].  

�@V< B>3>, 4;O 3>A?>40@AB20 є 206;828< ?>:07=8:>< =5 BV;P:8 74>@>2’O 

B20@8=, 0 B0:>6 28@>1=8GV ?>:07=8:8, B0:V O: ?@8@VAB 682>W 2038 B0 :>=25@AVO 

:>@<C [87]. %CG0A=V :@>A8 1@>9;5@V2 <0NBP H284:89 B5<? @>ABC B0 

?@8A:>@5=89 <5B01>;V7<, B><C @57C;PB0B 70AB>AC20==O ?@>1V>B8G=8E 70A>1V2 

<>6=0 ?>10G8B8 C :>@>B:89 ?@><V6>: G0AC.  

�>A;V465==O<8 A. Grant 2AB0=>2;5=>, I> ?@>1V>B8G=V HB0<8 Bacillus 

=01C;8 ?>?C;O@=>ABV 4;O 28:>@8AB0==O ?@8 @>72545==V 1@>9;5@V2 7 <5B>N 

>B@8<0==O 157?5G=>W V O:VA=>W ?@>4C:FVW. #5@52030<8 F8E <V:@>>@30=V7<V2 є 

A8=B57 1V>F84V2, D>@<C20==O <V:@>1V><C, ?>78B82=V V<C=>;>3VG=V B0 

<>@D>;>3VG=V 7<V=8 C H;C=:>2>-:8H:>2><C B@0:BV :C@G0B. "4=0: @V7=V HB0<8 

Bacillus <0NBP :C;PBC@0;P=V 2V4<V==>ABV, <5E0=V7< 2?;82C =0 ?@>4C:B82=VABP 

?B8FV GVB:> =5 287=0G5=89 [97].  

�>A;V4=8:8 J.M. Ngunjiri B0 :>;538 2AB0=>28;8 ?@O<C 70;56=VABP <V6 

:>@8A=>N B0 ?0B>35==>N <V:@>D;>@>N 2 :8H5G=8:C B0 ;535=OE =0 2AVE 

28@>1=8G8E 5B0?0E 28@>IC20==O :C@G0B. !0C:>2FV 22060NBP, I> @>728B:>< 

FP>3> 4>A;V465==O <>65 1CB8 @>7@>1:0 5D5:B82=>3> <5B>4C, 70A=>20=>3> =0 

2B@CG0==O C <V:@>1V><, 4;O ?>:@0I5==O ?@>4C:B82=>ABV B0 :>=B@>;N 



43 

70E2>@N20==O C ?B8FV.  C;PB8@578AB5=B=V 10:B5@V0;P=V ?0B>35=8, O:V G5@57 

70AB>AC20==O 0=B81V>B8:V2 =01C20NBP @578AB5=B=>ABV є >4=VєN 7 =091V;PH8E 

?@>1;5< ?B0EV2=8FB20 [146].  

�C;> 4>A;V465=> 1V;PH5 42>E B8AOG 7@07:V2 7 @V7=8E 3>A?>40@AB2 ?> 

28@>IC20==N 1@>9;5@V2. �C;0 287=0G5=0 70 4>?><>3>N A5:25=C20==O 35=0 

16S @$!� 107>20 10:B5@V0;P=0 <V:@>D;>@0 3 Lactobacillus. �>A;V4=8:8 

22060NBP, I> =5>1EV4=> ?@>4>268B8 5:A?5@8<5=B8 A0<5 C =0?@O<:C 

?V4B@8<:8 284V;5=>W <V:@>1V>B8 70 @0EC=>: 70AB>AC20==O ?@>1V>B8G=8E 

HB0<V2 <V:@>>@30=V7<V2 [116]. 

�>A;V465==O<8 [212] 1C;> 2AB0=>2;5=>, I> 70 70AB>AC20==O Bacillus 

coagulans  C ?B8FV, O:0 1C;0 C@065=0 =5:@>B8G=8< 5=B5@8B><, 7=8782AO @V25=P 

C. perfringens. �0AB>AC20==O ?@>1V>B8:C 1@>9;5@V2 2?;8=C;> ?>78B82=> =0 

?@>4C:B82=V ?>:07=8:8, B0 ?V428I5==O 0:B82=>ABV ;C6=>W D>AD0B078. 

�:A?5@8<5=B>< 1C;> >1<565=> 70AB>AC20==O< >4=>3> ?0B>35==>3> 

<V:@>>@30=V7<C 3 Clostridium perfringens, B><C є =5>1EV4=VABP @>7H8@8B8 

A?5:B@ 9<>2V@=>W 0=B8<V:@>1=>W 0:B82=>ABV B coagulans.  

!0C:>2FV [179] 4V9H;8 28A=>2:C, I> B. coagulans 2V4=>2;Nє :>@8A=C 

<V:@>D;>@C 2 :8H5G=8:C ;N48=8 B0 7<5=HCє :V;P:VABP Enterobacteriaceae C 

B>2ABV9 :8HFV. "4=0: =5287=0G5=89 2?;82 B. coagulans =0 <V:@>1V>< B>=:>3> 

:8H5G=8:C B0 <>6;82V <>@D>;>3VG=V 7<V=8.  � 4>A;V465==OE C. Liu 2:070=>, 

I> B. coagulans 2 @0FV>=V ?B8FV ?>78B82=> 2?;8=C2 =0 >1<V= 1V;:0 B0 V=H8E 

<5B01>;VBV2 [132]. !5 ?@>2>48;8AP 2 @>1>BV 4>A;V465==O AB>A>2=> 2?;82C 

?@>1V>B8:C =0 V<C=@>:><?5B5=B=V >@30=8 ?B8FV.  

$57C;PB0B8 4>A;V465=P W. Zheng ?>:07CNBP, I> B. coagulans ?>:0702 

28A>:V O:>ABV O: ?@>1V>B8: �>A;V4=8:8 ?@>?>=CNBP 9>3> 28:>@8AB>2C20B8 

4;O B20@8==8FB20 2 O:>ABV 70<V==8:0 AB8<C;OB>@V2 @>ABC B0 :>@<>28E 

0=B81V>B8:V2 [222].  

�@V< B>3>, B. coagulans ?@>O282 =87P:89 @V25=P 3>AB@>W B0 E@>=VG=>W 

B>:A8G=>ABV. �8=8:0є =5>1EV4=VABP ?@>2545==O 4>A;V465==O 2 FP><C 
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=0?@O<:C 4;O 2AB0=>2;5==O 5D5:B82=>ABV 2?@>20465==O B. coagulans C 

B20@8==8FB2V. �>4020==O ?@>1V>B8:V2 4> >A=>2=>3> @0FV>=C 28O2;OєBPAO 

?>:@0ICє ?@>4C:B82=VABP @>ABC, O:VABP <’OA0 B0 3C<>@0;P=89 V<C=VB5B, 0 

B0:>6 7<5=HCNG8 284V;5==O ?0B>35==8E <V:@>1V2.  

�>A;V4=8:8 [125, 205] C @>1>BV 28@VHC20;8 ?8B0==O <>6;82>ABV 

28:>@8AB0==O 1030B>:><?>=5=B=8E ?@>1V>B8:V2 4;O ?>:@0I5==O <5B01>;V7<C 

C B20@8=. $>1>B0 [22] 4>2>48BP, I> ?@>1V>B8:8 5D5:B82=> 70E8I0NBP 

:8H:>2V 5?VB5;V0;P=V :;VB8=8 1@>9;5@V2 2V4 E0@G>2>W V=B>:A8:0FVW. �@V< B>3>, 

C 4>A;V465==O [43] 4>2>4OBP 5D5:B82=VABP ?@>B8<V:@>1=>W 4VW ?@>1V>B8:V2 

2V4=>A=> Salmonella enterica C :C@G0B-1@>9;5@V2. �0;8H0єBPAO =5 7’OA>20=8<8 

?8B0==O <5E0=V7<C 2?;82C =0 <5B01>;V7< >@30=V7<C :C@G0B. 

�>A;V465==O<8 [196] 2AB0=>2;5=>, I> ?@>1V>B8G=V B0 ?@51V>B8G=V 

4>102:8 <0B5@V ?V4 G0A 203VB=>ABV ?>78B82=> 2?;820NBP =0 @53C;OFVN 

@>728B:C =5@2>2>W A8AB5<8 B0 V<C=VB5BC ?;>40. "4=0: ?>B@V1=V 45B0;P=V 

4>A;V465==O, I> 4> <V:@>1=8E <5B01>;VBV2, O:V 15@CBP CG0ABP C @53C;N20==V 

@>728B:C >@30=V2 ?;>40. �>A;V465==O<8 [187] 4>2545=>, I> 70AB>AC20==O 

?@>1V>B8:C A?@8Oє 2V4=>2;5==N <>;>G=>W ?@>4C:B82=>ABV B0 =>@<0;V70FVW 

<5B01>VG=8E ?@>F5AV2, ?>2’O70=8E V7 :5B>7><. "4=0: 70;8H0єBPAO =5 

7’OA>20=8< 2?;82 ?@>1V>B8:V2 =0 2V4=>2;5==O ;0:B0FVW.  

#@>1V>B8:8 22060NBPAO :>@8A=8<8 4;O H;C=:>2>-:8H:>2>3> B@0:BC 2 

O:>ABV 0;PB5@=0B828 0=B81V>B8:0< [123].  V:@>D;>@0 :8H5G=8:C 2V4V3@0є 

206;82C @>;P C 70A2>є==V >@30=VG=8E @5G>28=. �0:B5@VW 28@>1;ONBP 

A?5F8DVG=V 0<V=>:8A;>B8, O:V @53C;NNBP  V<C=VB5B 3>A?>40@O, A:;04 

<V:@>D;>@8 B0 <5B01>;V7<. "B@8<0=V =>2V 40=V [46] ?>:07CNBP, I> 

A8=1V>B8:8, ?@>1V>B8:8, B0 DVB>EV<VG=V @5G>28=8 A?@8ONBP <>1V;V70FVW 

0<V=>:8A;>B :8H:>2>N <V:@>D;>@>N.   

!0C:>2FV [2] 287=0NBP ?@>1V>B8:8 O: 682C <V:@>1=C :>@<>2C 4>102:C, 

O:0 є :>@8A=>N 4;O 74>@>2’O B20@8=. 
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� O:>ABV ?@>1V>B8G=>3> HB0<C, O:89 28@>1;Oє 2 ?@>F5AV <5B01>;V7<C 

<>;>G=C :8A;>BC C B20@8==8FB2V 28:>@8AB>2CNBP Bacillus coagulans [133]. 

%?>@8 B. coagulans 4C65 28B@820;V, 0:B82CNBPAO C H;C=:C, 0 @>ABCBP B0 

@>7<=>6CNBPAO C :8H5G=8:C B20@8=8 [213]. � @>1>BV [20] 2AB0=>2;5=>, I> 

B. Eoagulans <>6CBP 70<V=OB8 <>;>G=>:8A;V 10:B5@VW C :8H5G=8:C. � @>1>BV 

[184] 4>2545=>, I> A8=1V>B8G=V 4>102:8 7 B. Eoagulans 7<5=HC20;8 A8=4@>< 

?>4@07=5=>3> :8H5G=8:C C <8H59. "B@8<0=89 @57C;PB0B [207] 4>2>48BP, I> 

Bacillus coagulans TL3 ?@83=VGCє @>7<=>65==O H:V4;828E 10:B5@V9 C 

:8H5G=8:C IC@V2. �>A;V465==O [220] 4>25;8, I> 70AB>AC20==O 1@>9;5@0< 

B. Eoagulans A?@8O;> 71V;PH5==N <0A8 BV;0, ?>:@0I5==N 0=B8>:A840=B=>3> 

AB0BCAC B0 V<C=VB5BC.  

"4=0: =54>AB0B=P> 40=8E I> 4> 2?;82C B. coagulans  =0 <V:@>D;>@C 

:8H5G=8:C, DV7V>;>3VG=V ?>:07=8:8, <5B01>;V7<, B0 @>728B>: @C1FO C 

<>;>G=8E B5;OB. �@V< B>3>, @V7=V HB0<8 B. coagulans <0NBP ?52=V 2V4<V==>ABV 

2;0AB82>ABOE B0 @57C;PB0BV 2?;82C =0 >@30=V7< B20@8=.  

->4> ?>O28 @578AB5=B=>ABV 4> 0=B81V>B8:V2 C B20@8==8FB2V ?B0EV2=8:8 

725@=C;8AO 4> =>28E @VH5=P 4;O ?V4B@8<:8 4>1@>1CBC B20@8= 157 2?;82C =0 

?0@0<5B@8 ?@>4C:B82=>ABV. #@>BO3>< >AB0==VE @>:V2 4>A;V4=8:8 @>73;O40NBP 

<>6;82VABP 28:>@8AB0==O ?@>1V>B8:V2 O: :>@<>28E 4>102>: C 3>4V2;V ?B8FV.  

#@>1V>B8:8 70728G09 287=0G0NBPAO O: «682V <V:@>>@30=V7<8, O:V ?@8 

22545==V 2 045:20B=8E :V;P:>ABOE A?@8ONBP 74>@>2’N 3>A?>40@O» [106]. ' 

2002 @>FV $>1>G0 3@C?0 (�"/�""� "@30=V70FVW "1’є4=0=8E !0FV9 AB2>@8;0 

=>2V @5:><5=40FVW I>4> @>7@>1:8 B0 >FV=:8 ?@>1V>B8:V2, I> <VABOBPAO 2 

E0@G>28E ?@>4C:B0E. �>=8 є ?@89=OB=>N B0 5:>=><VG=> 5D5:B82=>N 

0;PB5@=0B82>N 0=B81V>B8:0<.   
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1. 6 �8A=>2>: 7 >3;O4C ;VB5@0BC@8 

#@>DV;0:B8:0 10:B5@V0;P=8E V=D5:FV9, O:V <>6CBP 1CB8 H:V4;828<8 4;O 

74>@>2'O ?B8FV, є 206;82>N 2V4?>2V40;P=VABN 2 C?@02;V==V ?B0EV2=8FB2><. 

�8@>1=8:8, 25B5@8=0@=V ;V:0@V B0 <5=5465@8 ?@0FNNBP @07>< =04 @>7@>1:>N 

?@>B>:>;V2 V7 70AB>AC20==O< AC2>@8E 70E>4V2 1V>70E8ABC 4;O 70?>1V30==O 

70=5A5==N V=D5:FV9 =0 @V7=8E 5B0?0E 28@>1=8G>3> F8:;C. 

#@>BO3>< 1030BP>E @>:V2 0=B81V>B8:8 28:>@8AB>2C20;8AO C ?B0EV2=8FB2V 

4;O 70?>1V30==O 10:B5@V0;P=8< V=D5:FVO<, B0:8< O:, A0;P<>=5;P>7, 

:>;V10:B5@V>7 V =5:@>B8G=89 5=B5@8B. �=B81V>B8G=V AB8<C;OB>@8 @>ABC 1C;8 

70AB>A>20=V 2 1940-E @>:0E, :>;8 1C;> 28O2;5=>, I> 73>4>2C20==O 

28ACH5=>3> <VF5;VN Streptomyces aureofaciens, I> <VAB8BP 70;8H:8 

E;>@B5B@0F8:;V=C, ?>:@0ICє @VAB B20@8=. "4=0: 28:>@8AB0==O 0=B81V>B8:V2 

7<5=HCєBPAO G5@57 ?>O2C ABV9:8E 4> 0=B81V>B8:V2 10:B5@V9. #@>4>2>;PG0 B0 

AV;PAP:>3>A?>40@AP:0 >@30=V70FVO B0 �A5A2VB=O >@30=V70FVO >E>@>=8 74>@>2’O 

@07>< 287=0G8;8 ?@>1V>B8:8 O: «682V <V:@>>@30=V7<8, O:V ?@8=>AOBP :>@8ABP 

74>@>2’N 3>A?>40@O». �V;P:0 <V:@>>@30=V7<V2 28:>@8AB>2CNBPAO O: 

?@>1V>B8:8 4;O @V7=8E 284V2 4><0H=P>W ?B8FV. �>4020==O 4> >A=>2=>3> 

@0FV>=C :C@G0B0< 10:B5@V0;P=V ?@>1V>B8:8 Lactobacillus, Bifidobacterium, 

Bacillus B0 V Enterococcus <0є ?>78B82=89 2?;82 =0 @578AB5=B=VABP >@30=V7<0, 

?@>4C:B82=VABP V 74>@>2’O :8H5G=8:0. 

#V4AC<>2CNG8 28I5 73040=5, ?@>DV;0:B8:0 10:B5@V0;P=8E V=D5:FV9 

>A>1;82> C 2VFV ?5@H>3> B86=O :C@G0B є 4C65 206;82>N. *5 4>?><>65 

>B@8<0B8 28A>:C ?@>4C:B82=VABP :C@G0B-1@>9;5@V2 (<0AC BV;0, ?@8@VAB, 

>4=>@V4=VABP <0A8 ?B8FV, V<C==C @50:FVN =0 I5?;5==O, 0 B0:>6 O:VABP <’OA0) V 

2V4?>2V4=> ?V428I8B8 @5=B015;P=VABP. %;V4 28:>@8AB>2C20B8 @V7=V AB@0B53VW 

4;O 7=865==O A<5@B=>ABV ?@>BO3>< ?5@H>3> B86=O 68BBO. �V>;>3VG=89 

70E8AB, 281V@ :C@G0B E>@>H>W O:>ABV B0 70AB>AC20==O ?@>1V>B8:V2 є 206;828<8 

D0:B>@0<8 4;O 4>AO3=5==O =09:@0I8E @57C;PB0BV2. 
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$"���� 2 
 

 �&�$���� �  �&"�� �"%�����!Ь 

 

 

2.1  0B5@V0;8 4>A;V465=ь 
 

�>A;V465==O 28:>=C20;8 7 2021 ?> 2025 @V: =0 107V ;01>@0B>@VW 

«�==>20FV9=V B5E=>;>3VW B0 157?5:8 V O:>ABV ?@>4C:BV2 B20@8==8FB20» B0 

«�5B5@8=0@=0 D0@<0FVO» :0D54@8 25B5@8=0@=>-A0=VB0@=>3> V=A?5:BC20==O, 

<V:@>1V>;>3VW, 3V3Vє=8 B0 ?0B>;>3VG=>W 0=0B><VW D0:C;PB5BC 25B5@8=0@=>W 

<548F8=8 %C<AP:>3> =0FV>=0;P=>3> 03@0@=>3> C=V25@A8B5BC; =0C:>2>W 

;01>@0B>@VW !�( «�@>20D0@<0»; %C<AP:>W @53V>=0;P=>W 45@602=>W 

;01>@0B>@VW 45@602=>W A;C618 ':@0W=8 7 ?8B0=P 157?5G=>ABV E0@G>28E 

?@>4C:BV2 B0 70E8ABC A?>6820GV2. 

�8@>1=8GV 4>A;V465==O 1C;8 ?@>2545=V C &"� %C<8B5E=>:>@< 

%C<AP:89 @09>= %C<AP:>W >1;0ABV ':@0W=0.  

&0:>6 5:A?5@8<5=B0;P=V 4>A;V465==O ?@>2>48;8AP 2 C<>20E 2V20@VN 

D0:C;PB5BC 25B5@8=0@=>W <548F8=8 %C<AP:>3> =0FV>=0;P=>3> 03@0@=>3> 

C=V25@A8B5BC. "1’є:B>< 4>A;V465==O 1C;8 :C@G0B0-1@>9;5@8 :@>AC �>11-500 

7 O:8E AD>@<C;N20;8 4 4>A;V4=V 3@C?8 B0 >4=0 :>=B@>;P=0 ?> 25 3>;V2 2 

:>6=V9.  

&5<?5@0BC@C C ?@8<VI5==V ?V4B@8<C20;8 =0 @V2=V 33 °C ?@>BO3>< 

?5@H8E 3 4=V2 V =0 @V2=V 2V4 32 °C 4> 30 °C ?@>BO3>< 4-7 4=V2, 0 ?>BV< 

7=86C20;8 =0 23 °C =0 B8645=P, ?>:8 2>=0 =5 4>AO3;0 22-24 °C.  

�VB0<V==89 ?@5<V:A =0 :V;>3@0< @0FV>=C A:;0402AO 7: 2VB0<V=V2: A 12000 

<3, D 3 2500 <3, E 30 <3, K 3 2,65 <3, B 1 2 <3, B 2 6 <3, B 3 10 <3, B 12 0,025 <3, 

1V>B8= 0,12 <3, D>;Vє20 :8A;>B0 1,25 <3, ?0=B>B5=>20 :8A;>B0 12 <3, 

=V:>B8=>20 :8A;>B0 50 <3 . 
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 V=5@0;P=89 ?@5<V:A =0 :V;>3@0< @0FV>=C A:;0402AO 7: Cu (C 283;O4V 

AC;PD0BC <V4V) 8 <3, Zn (C 283;O4V AC;PD0BC F8=:C) 75 <3, Fe (C 283;O4V 

AC;PD0BC 70;V70) 80 <3, Mn (C 283;O4V AC;PD0BC <0@30=FN) 100 <3, Se (C 

283;O4V AC;PD0BC 70;V70) A5;5=VB =0B@VN) 0,15 <3 V I (C 283;O4V 9>484C :0;VN) 

0,35 <3.  

�C@G0B0< 4>A;V4=8E 3@C? 73>4>2C20;8 ?@>1V>B8: Bacillus coagulans 

ALM 86 2 @V7=8E :>=F5=B@0FVOE (B01;. 2.1.) 

&01;8FO 2.1  

%E5<0 4>A;V465==O 

�@C?8 �>=F5=B@0FVO Bacillus coagulans ALM 86 

�>A;V4=0 №1  1×105, �'"/3 

�>A;V4=0 №2 1×107, �'"/3 

�>A;V4=0 №3 1×109, �'"/3 

�>=B@>;P=0 �>40 

#@8<VB:0: �'"- :>;>=VєCB2>@NNG0 >48=8FO. 

 

 

2.2 �B0?8 ?@>2545==O 4>A;V465=ь 
 

!0 ?5@H><C 5B0?V @>1>B8 ?@>2>48;8 287=0G5==O A:;04C <V:@>D;>@8 

?B0H=8:0 B0 4>A;V46C20;8 270є<>72’O7>: <V6 2V:>< ?B8FV B0 0A>FV0FVєN 

<V:@>>@30=V7<V2. 

�@C389 5B0? @>1>B8 1C2 ?@8A2OG5=89 287=0G5==N 2;0AB82>AB59 

?@>1V>B8G=>3> HB0<C Bacillus coagulans ALM 86.  

!0 B@5BP><C 5B0?V @>1>B8 287=0G0;8 2?;82 ?@>1V>B8:C =0 715@565=VABP, 

<5B01>;V7< B0 @578AB5=B=VABP :C@G0B-1@>9;5@V2. 

+5B25@B89 5B0? ?@8A2OG5=89 4>A;V465==N 2?;82C =0 ?@>4C:B82=VABP B0 

:>=25@AVN :>@<C :C@G0B-1@>9;5@V2 ?@8 70AB>AC20==V Bacillus coagulans.  
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�8A5@B0FV9=5 4>A;V465==O 28:>=C20;>AP C G>B8@8 5B0?8 2V4?>2V4=> 4> 

AE5<8, ?@54AB02;5=>W =0 @8A. 2.1. 

$8A. 2.1. �030;P=0 AE5<0 ?@>2545==O 4>A;V465=P 

 

  

�B0?8 4>A;V465=ь 

4 5B0? 

�87=0G5==O 5D5:B82=>ABV 70AB>AC20==O ?@>1V>B8:C 4;O :C@G0B-
1@>9;5@V2 

1 5B0? 
 >=VB>@8=3 D0:B>@V2 @878:C =0 D5@<0E ?> CB@8<0==N :C@G0B-

1@>9;5@V2 

3 5B0? 

�87=0G5==O 2?;82C ?@>1V>B8:C =0 715@565=VABP, <5B01>;V7< B0 
@578AB5=B=VABP :C@G0B-1@>9;5@V2 

2 5B0? 

�87=0G5==O 2;0AB82>AB59 ?@>1V>B8G=>3> HB0<C  
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2.3  5B>48 4>A;V465=ь 
 

�<;A4K9AAO 79@4FB?B7VKA<I CB>4;A<>V6 >GDK4F. �;V=VG=89 0=0;V7 

:@>2V 287=0G0;8 70 4>?><>3>N 35<0B>;>3VG=>3> 0=0;V70B>@0 (RT-7600 VET) 

2V4?>2V4=> 4> V=AB@C:FV9 28@>1=8:0.  

�<;A4K9AAO 5VBIV@VKA<I CB>4;A<>V6 >GDK4F. �>;>@8<5B@8G=89 <5B>4 

28:>@8AB>2C20;8 4;O 287=0G5==O @V2=V2 7030;P=>3> B@83;VF5@84C, 7030;P=>3> 

E>;5AB5@8=C, 0:B82=VABP D5@<5=BV2 2 A8@>20BFV :@>2V. �030;P=89 1V;>: V 

0;P1C<V= C A8@>20BFV :@>2V 287=0G0;8 70 A?5:B@>D>B><5B@8G=8<8 B5AB0<8. 

�V>EV<VG=89 0=0;V7 A8@>20B:8 :@>2V ?@>2>48;8 70 4>?><>3>N B5BAB-=01>@V2 

(DiaSys Diagnostic System GmbH, Holzheim, !V<5GG8=0) 2V4?>2V4=> 4> 

V=AB@C:FV9 28@>1=8:0.  

ДBE?V8:9AAO 6?4EF<6BEF9= Bacillus coagulans. #>AV2 :C;PBC@8 

?@>1V>B8G=>3> HB0<C ?@2>48;8 =0  #� ?@8 t 37 º% ?@>BO3>< 72 3>48=8. 

 V:@>A:>?VG=> 287=0G0;8 :>;V@ B0 D>@<C :>;>=V9 B. coagulans.  

�435782=V 2;0AB82>ABV Bacillus coagulans ALM 86 287=0G0;8 70 <5B>4>< 

�@8;VA. �0 4>?><>3>N A5@54=P>3> ?>:07=8:0 04357VW (%#�), :>5DVFVє=B0 CG0ABV 

5@8B@>F8BV2 (�'�) B0 V=45:A0 0435782=>ABV 5@8B@>F8BV2 (���) [33].  

$>7@0EC=>: 04357VW 287=0G0;8 70 D>@<C;>N (1): 

���=%#�×100/�'� (1) 

ДBE?V8:9AAO HV;VB?B7VKA<I CB>4;A<>V6 >GDK4F.  0AC :C@G0B 287=0G0;8 

H;OE>< 7206C20==O =0 4@C389, B@5BV9, G5B25@B89 B0 ?’OB89 B8645=P 

5:A?5@8<5=BC. %5@54=P>4>1>289 ?@8@VAB :C@G0B @>7@0E>2C20;8 70 D>@<C;>N: 

t

WW
!Д� t 0

  

45 Wt 3 6820 <0A0 (?@><V@) =0?@8:V=FV A?>AB5@565==O; 

W0 3 25;8G8=0 ?>:07=8:0 =0 ?>G0B:C A?>AB5@565==O; 

t 3 ?@><V6>: G0AC (4V1) <V6 ?>?5@54=V< V =0ABC?=8< 7206C20==O<. 

&0:>6 287=0G0;8 :>=25@AVN :>@<0 B0 715@565=VABP :C@G0B. 
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�<;A4K9AAO E>?48G L?GA>B6B-><L>B6BW @V>DBH?BD< G >GDK4F. 

�87=0G5==O A:;04C 10:B5@V0;P=>W <V:@>D;>@8 :8H5G=8:0 :C@G0B ?@>2>48;8 

?VA;O 701>N ?'OB8 3>;V2 ?B8FV 7 :>6=>W 3@C?8 C 2VFV 2 V 5 B86=V2. �7 2<VABC 

B>=:>3> 2V44V;C :8H5G=8:0 (420=04FOB8?0;>W :8H:8) 2V418@0;8 A5@54=V 

?@>18 <0A>N 1 3, ?5@5=>A8;8 2 D>AD0B=>-1CD5@=89 @>7G8= >1'є<>< 9 A<3
, 

@>18;8 @>72545==O 2V4 10-1
 4> 10-10

 V ?@>2>48;8 ?>AV28 =0 A5@54>28I0  #�, 

�=4>, %01C@>, >2>G525 A5@54>28I5. #@>2>48;8 V=:C10FVN ?@8 B5<?5@0BC@8 

37 º% 7 5:A?>78FVєN 24-48 3>48= 7 =0ABC?=8< ?V4@0EC=:>< :V;P:VABP 

:>;>=VєCB2>@NNG8E >48=8FP 2 1 3 D5:0;V9 (�'"/3). 

�>A;V46C20;8 =0O2=VABP :>;>=V9 1VDV4>10:B5@V9, ;0:B>10:B5@V9, 

AC;PDVB@54C:CNG8E :;>AB@84V9, A0;P<>=5;, :8H:>2>W ?0;8G:8, AB0DV;>:>:V2, 

4@V646>?>4V1=8E 3@81V2, ?A524><>=04. �87=0G0;8 C ?@>10E <0B5@V0;C 

<V:@>>@30=V7<8 7 D0:B>@0<8 ?0B>35==>ABV 3 35<>;V78=8 ;VF8BV=07C, 

?;07<>:>03C;07C. �;O V45=B8DV:0FVW A0;P<>=5; B0 ?A524><>=04 ?@>2>48;8 

:C;PB820FVN =0  03=Vє25 A5@54>28I5 B0 A5@54>28I5 №8 4;O ?A524><>=04. 

�84>2C =0;56=VABP 284V;5=8E <V:@>>@30=V7<V2 287=0G0;8 70 B5AB0<8 Bergey’s 

Mannual of Systematics Bacteriology, Phenol Red Broth Base. &0:>6 

28:>@8AB>2C20;8 B5AB-A<C6:8 28@>1=8FB20 «Himedia Laboratories Prv. 

Limited».  

�<;A4K9AAO @V>DB5AB7B ;45DG8A9AAO CD<@VM9AAO. �0:B5@V>;>3VG=V 

7<828 7 ?>25@E>=P 2V418@0;8 C AB5@8;P=V ?@>1V@:8 7 3>4V2=8FP, ABV=, ?V4;>38 

B0 @>1>G8E ?>25@E>=P. &0:>6 A:;04 <V:@>D;>@8 C ?>2VB@V 287=0G0;8 <5B>4>< 

A548<5=B0FVW =0 G0H:0E #5B@V. �;O 287=0G5==O <V:@>1V><C :8H5G=8:0 C 

1@>9;5@V2 2V418@0;8 >:@5<> C :>6=>W 2V:>2>W 3@C?8 7@07:8 D5:0;P=8E <0A B0 

?@>2>48;8 10:B5@V>;>3VG=V 4>A;V465==O =0 28O2;5==O ?0B>35==8E 

<V:@>>@30=V7<V2. #@>2>48;8 45AOB8:@0B=5 @>72545==O ?@>1 B0 ?>AV2 =0 

A5;5:B82=V A5@54>28I0. �84>2C =0;56=VABP V7>;OBV2 ?@>2>48;8 B5AB0<8 

«Bergey’s Mannual of Systematics Bacteriology», 28:>@8AB>2C20;8 <'OA>-

?5?5B>==89 1C;P>= 7 D5=>;>28< G5@2>=8< (Phenol Red Broth Base), 4;O 
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48D5@5=FV0;P=>W 4V03=>AB8:8 <V:@>>@30=V7<V2 48A:8 B0 A<C6:8 28@>1=8FB20 

«Himedia Laboratories Prv. Limited» (�=4VO). 

�<;A4K9AAO 6C?<6G B. coagulans A4 V@GAB>B@C9F9AFAV BD74A< >GDK4F-

5DB=?9DV6. ' 2VFV 5 B86=V2 ?VA;O ?@>2545==O 701>N ?'OB8 3>;V2 ?B8FV 

4>A;V46C20;8 <0AC V<C=>:>?<?5B5=B=8E >@30=V2 (1C@A0, B8<CA). &0:>6 

287=0G0;8 1C@A0;P=89 V=45:A 70 D>@<C;>N:  

�� = m/M ×1000, 45: 

�� 3 V=45:A 1C@A8 (01@8FVCA0, 

m 3 <0A0 >@30=0, 

  3<0A0 BV;0 ?B8FV. 

�VB9F<>4: 'AV 5:A?5@8<5=B0;P=V 4>A;V465==O ?@>2545=> 73V4=> 

ACG0A=8E <5B>4>;>3VG=8E ?V4E>4V2 B0 7 4>B@8<0==O< 2V4?>2V4=8E 28<>3 V 

AB0=40@BV2, 7>:@5<0 2V4?>2V40NBP 28<>30< �%&' ISO/�EC 17025:2005 (2006) 

B0 2V4?>2V4=> 4> 48@5:B828 2010/63/Є% [101], O:V 70B25@465=V 28A=>2:>< 

:><VAVW 7 ?8B0=P 5B8:8 B0 1V>5B8:8 D0:C;PB5BC 25B5@8=0@=>W <548F8=8 

%C<AP:>3> =0FV>=0;P=>3> 03@0@=>3> C=V25@A8B5BC 2V4 05.03.2022 @>:C. 

'B@8<0==O B20@8= B0 2AV <0=V?C;OFVW 74V9A=N20;8 2V4?>2V4=> 4> ?>;>65=P 

#>@O4:C ?@>2545==O =0C:>28<8 CAB0=>20<8 4>A;V4V2, 5:A?5@8<5=BV2 =0 

B20@8=0E [126], Є2@>?59AP:>W :>=25=FVW ?@> 70E8AB E@515B=8E B20@8=, O:V 

28:>@8AB>2CNBPAO 4;O 5:A?5@8<5=B0;P=8E B0 V=H8E =0C:>28E FV;59 [74]. 

�87=0G5==O GCB;82>ABV <V:@>D;>@8 4> 0=B81V>B8:V2. �C;8 
?>?5@54=P> V7>;P>20=V 71C4=8:8 10:B5@V0;P=8E 70E2>@N20=P C :C@G0B. 

�87=0G0;8 GCB;82VABP 4> 0=B81V>B8:V2 <5B>4>< 48A:V2 =0 <'OA>?5?B>==><C 

030@V ( #�) 2 G0H:0E #5B@V. �>A;V46C20;8 24 0=B81V>B8:V2 7 @V7=8E 3@C? 4;O 

>E>?;5==O <0:A8<0;P=>3> A?5:B@C. 

�87=0G5==O 0=B03>=VAB8G=8E 2;0AB82>AB59 �. coagulans ALM 86. 

�>A;V46C20;8 <5B>4>< 48DC7VW ?@>1V>B8:C 2 030@>2V ;C=:8. �V7C0;P=> 

287=0G0;8 @>7<V@ 7>=8 70B@8<:8 @>ABC <V:@>>@30=V7<V2 70 4>?><>3>N ;V=V9:8 

C << =02:>;> ;C=>: 7 =0ABC?=8< @>72545==O< :C;PBC@8 В. coagulans: 1×105
, 
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�'"/3; 1×107, �'"/3 B0 1×109, �'"/3 [89]. ' :>6=C ;C=:C =0 030@V 7 

2V4?>2V4=>N 10:B5@VєN 2;820;8 2V4?>2V4=5 @>72545==O ?@>1V>B8G=>3> HB0<C 

<V:@>>@30=V7<C В. coagulans, V=:C10FVN ?@>2>48;8 ?@>BO3>< 24 3>48= ?@8 

B5<?5@0BC@V 37 º%. #VA;O 7025@H5==O V=:C10FVW 28<V@N20;8 =02:>;> :>6=>W 

;C=:8 7 @V7=>N :>=F5=B@0FVєN В. coagulans 45<0@:0FV9=C 7>=C.  

СF4F<EF<KA<= 4A4?V;. $>7@0EC=>: AB0B8AB8G=8E 40=8E ?@>2>48;8 70 

4>?><>3>N <5B>4C (VH5@0-%BPN45=B0 7 C@0EC20==O AB0B8AB8G=8E ?>E81>: B0 

2V@>3V4=>ABV ?>@V2=N20;P=8E 0=0;>3VG=8E ?>:07=8:V2. #>:07=8:8 22060;8 

2V@>3V4=8<8 7 @V2=5< 1V;PH5 95 % (p <0,05). 
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$"���� 3 
 

$��'�Ь&�&� ���%!�) �"%�����!Ь 

 

 

3.1  >=VB>@8=3 D0:B>@V2 @878:C =0 D5@<0E 4;O CB@8<0==O :C@G0B-

1@>9;5@V2 
 

�8@>1=8FB2> <’OA0 ?B8FV H284:> 7@>A;> ?@>BO3>< >AB0==VE 40 @>:V2 V 

?@>4>26Cє 7@>AB0B8. #>?8B =0 <’OA> 7@>AB0є G5@57 71V;PH5==O =0A5;5==O, 

7@>AB0==O 4>E>4V2 V C@10=V70FVN. �8@>1=8FB2> 1@>9;5@V2 28<030є 

5:>;>3VG=>3> 28@>1=8FB20, >4=0: ?@8 FP><C <0:A8<0;P=> 5D5:B82=>3>. 

%CG0A=5 28@>1=8FB2> 1@>9;5@V2 ?>B@51Cє <5=H5 @5AC@AV2 B0 

28:>@8AB0==O 5=5@3VW, 2>48, 709=OBVABP AV;PAP:>3>A?>40@AP:8E C3V4P. %2VB>20 

?@><8A;>2VABP ?B0EV2=8FB20 @>7H8@8;0AO, I>1 70157?5G8B8 ?>=04 72 

<V;PO@48 B>= <’OA0 :C@59 =0 @V:. &0:89 @V25=P 28@>1=8FB20 <>6;8289 

7=0G=>N <V@>N 7024O:8 FV;5A?@O<>20=><C A5;5:FV9=><C @>72545==N 

1@>9;5@V2 70 ?@>4C:B82=8<8 >7=0:0<8. 

%CG0A=V 1@>9;5@8 2V4@V7=ONBPAO H284:8< 7@>AB0==O<, =87P:>N 

:>=25@AVєN :>@<C V 25;8:8< 28E>4>< <’OA0.  "4=0: FV V=B5=A82=V 35=5B8G=V 

@8A8 1C;8 ?>2’O70=V 7 G8A;5==8<8 ?@>1;5<0<8 4>1@>1CBC, 2:;NG0NG8 

=87P:89 @V25=P 0:B82=>ABV, E2>@>18 =V3, :>=B0:B=89 45@<0B8B B0 ?@>1;5<8 7 

>1<V=>< @5G>28=. �8A>:89 @V25=P A<5@B=>ABV :C@G0B B0 4>@>A;8E ?B0EV2, 

281@0:C20==O B0 7=865==O O:>ABV BCH <>6CBP ?@8725AB8 4> 5:>=><VG=8E 

2B@0B 4;O D5@<5@V2 V 28@>1=8:V2. 

 5B0 @>1>B8: 287=0G8B8 A:;04 <V:@>D;>@8 ?B0H=8:0 B0 4>A;V48B8 

270є<>72’O7>: <V6 2V:>< ?B8FV B0 0A>FV0FVєN <V:@>>@30=V7<V2. 

�>A;V465==O ?@>2>48;8AP C &"� «%C<8B5E=>:>@<» %C<AP:89 @09>= 

%C<AP:>W >1;0ABV ':@0W=0, C ?5@V>4 ;8AB>?04-3@C45=P 2022 @>:C. ' 
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3>A?>40@AB2V 28@>1=8GV ?>BC6=>ABV AB0=>2;OBP 353 B>= <`OA0 ?B8FV I>@VG=>. 

�AV 5:A?5@8<5=B8 7 ?B8F5N ?@>2>48;8AP 2V4?>2V4=> 4> 48@5:B828 

2010/63/Є%, O:V 70B25@465=V 28A=>2:>< :><VAVW 7 ?8B0=P 5B8:8 B0 1V>5B8:8 

D0:C;PB5BC 25B5@8=0@=>W <548F8=8 %C<AP:>3> =0FV>=0;P=>3> 03@0@=>3> 

C=V25@A8B5BC 2V4 02.12.2021 @>:C.   

+5@57 :>=F5=B@0FVN ?B8FV =0 >1<565=V9 B5@8B>@VW, =54>AB0B=N 

25=B8;OFVN B0 =5 O:VA=C 457V=D5:FVN 28=8:0є =0:>?8G5==O 25;8:>W :V;P:>ABV 

<V:@>>@30=V7<V2 =0 1 <3
 ?>2VB@O. � ?>B>:>< ?>2VB@O ?0B>35==0 <V:@>D;>@0 

@>7=>A8BPAO ?> 2AP><C ?B0H=8:C, C@06CNG8 ?@8 FP><C 2A5 ?>3>;V2’O. &><C 

4;O ?@>DV;0:B8:8 28=8:=5==O B0 @>7?>2AN465==O V=D5:FVW C ?@8<VI5==V 

?>B@V1=> <0:A8<0;P=> 4>B@8<C20B8AP A0=VB0@=>-3V3Vє=VG=8E 28<>3. �@V< 

B>3>, ?@8 28=8:=5==V V=D5:FV9=>3> 70E2>@N20==O C ?B0H=8:C 28@>1=8:8 

70AB>A>2CNBP 0=B81V>B8:8 4;O B>3>, I>1 70?>1V3B8 <0A>2V9 703815;V ?B8FV. 

$07>< 7 B8<, C =02:>;8H=є A5@54>28I5 7 D5:0;P=8<8 <0A0<8 ?>B@0?;ONBP 

70;8H:8 ?@5?0@0BV2, B0:>6 2>=8 70;8H0NBPAO C <’OAV ?B8FV. �;5 =091V;PH>N 

=5157?5:>N є 28=8:=5==O @578AB5=B=>ABV9:8E HB0<V2 <V:@>>@30=V7<V2, =5 

GCB;828E 4> ?@>B8<V:@>1=8E ?@5?0@0BV2 =02VBP H8@>:>3> A?5:B@C 4VW. �@V< 

B>3>, FV 10:B5@VW 040?BCNBPAO C >@30=V7<V ?B8FV, 28:;8:0NG8 7<V=C 

<V:@>D;>@8 :8H5G=8:0, I> ?@872>48BP 4> 48A10:B5@V>7C B0 5=B5@8BC. &0:>6 

@578AB5=B=0 <V:@>D;>@0 0A8<V;Nє =5 BV;P:8 >@30=V7< ?B8FV 0 V =02:>;8H=є 

A5@54>28I5.  

�=8I5==O <V:@>>@30=V7<V2 C ?@8<VI5==V 2V41C20єBPAO 70 4>?><>3>N 

457V=DV:CNG8E 70A>1V2. "4=0: 10:B5@VW B0:>6 <>6CBP =01C20B8 ABV9:>ABV 4> 

G0AB> 26820=8E 457V=D5:B0=BV2. &>4V 28=8:0є ?@>1;5<0 3;>10;P=>3> 

<0AHB01C, :>;8 10:B5@VW, B0:V O: S. enterica, Campylobacter spp. B0 E.coli, 

=091V;PH =5157?5G=V 4;O 28@>1=8FB20 E0@G>28E ?@>4C:BV2, O:V є ?0B>35==8<8 

4;O ?B8FV V 4;O ;N48=8, @578AB5=B=V 4> 0=B81V>B8:V2 H8@>:>3> A?5:B@C 4VW B0 

457V=DV:CNG8E @5G>28=.  
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#@>18 4;O 4>A;V465==O 2V418@0;8 2 F5E0E 4;O 28@>IC20==O 

@V7=>2V:>2>W ?B8FV 7 @V7=8E 465@5;, 7>:@5<0 7 D5:0;V9, :>@<V2 B0 2>48. �;O 

2AVE ;0=>: 28@>1=8FB20 ?@V>@8B5B=8< 70240==O< є 7<5=H5==O 28?04:V2 

<V:@>1=>3> 701@C4=5==O 3=>N B0 ?V4AB8;:8, 2>48, :>@<V2 B0 28@>1=8G>3> 

A5@54>28I0. �C65 206;82> 4>B@8<C20B8AP 3V3Vє=VG=8E 28<>3 B0 A8AB5<8 

C?@02;V==O 157?5G=VABN E0@G>28E ?@>4C:BV2. 

#V4 G0A ?@>2545==O 4>A;V465=P =0 ?B0H=8:C 1C;> 28O2;5=> 1030B> 

=54>;V:V2, O:V AB>ACNBPAO 465@5; B0 H;OEV2 @>7?>2AN465==O <V:@>>@30=V7<V2. 

�;O 287=0G5==O >A=>2=8E 71C4=8:V2 70E2>@N20=P C @V7=8E F5E0E 4;O 

CB@8<0==O 1@>9;5@V2 @V7=>3> 2V:C 1C2 ?@>2545=89 <>=VB>@8=3 <V:@>D;>@8 

(@8A. 3.1). 

 

 

$8A.3.1  V:@>>@30=V7<8 V7>;ь>20=V C ?@8<VI5==OE 4;O CB@8<0==O 
1@>9;5@V2 @V7=>3> 2V:C 

0

5

10

15

20

25

30

35

4>10 
28@>IC20==O 

7 14 21 35 42

*8@:C;OFVO <V:@>D;>@8 2  F5E0E 4;O 
CB@8<0==O 1@>9;5@V2 

Escherichia coli Enterococcus faecium Enterococcus faecalis

Listeria monocytogenes Staphylococcus aureus Campylobacter spp.

Salmonella enterica АEBJі=B64A4 @і>DBH?BD4 
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' @57C;PB0BV ?@>2545=8E 4>A;V465=P 1C;> 2AB0=>2;5=>, I> 2V4A>B:>25 

A?V22V4=>H5==O @V7=8E 284V2 <V:@>>@30=V7<V2 :>@5;N20;> 7 2V:>< :C@G0B. &0: 

Escherichia coli A:;040;0 =0 AP><C 4>1C 4>A;V465=P 3 =0 292,3 %, =0 

G>B8@=04FOBC 3 =0 201,28 %, =0 4204FOBP ?5@HC 3 =0 75,64 %, =0 B@84FOBP 

?’OBC 3 =0 34,61 % 1V;PH5, ?>@V2=O=> 4> :C@G0B 701V9=>3> 2V:C (42 4>10). 

#0B>35==0 Escherichia coli  4C65 =5157?5G=0 4;O :C@G0B 2V4 =0@>465==O 4> 

B86=O, B0: O: 28:;8:0є =5>=0B0;P=C A5?B8F5<VN, I> ?@872>48BP 4> 703815;V 

1V;PH>W G0AB8=8 ?>3>;V2’O.  

#B8FO AB0@H5 20 4V1 =5 E2>@Vє, >4=0: є =>AVє< V=D5:FVW. &><C =5 <>6=0 

B@8<0B8 @V7=>2V:>2C ?B8FN @07><, 01> I>1 ?>2VB@O 7 >4=>3> ?B0H=8:0 

?>B@0?;O;> 4> V=H>3>. &0:5 O28I5 28=8:0є, O:I> 1C4V2;V @>7B0H>20=V 

1;87P:> >4=0 4> >4=>W, 0 C 25=B8;OFV9=8E :0=0;0E =5 2V41C20єBPAO 

7=570@065==O ?>2VB@O. �:;040B8 V=25AB8FVW C 157?5:C D5@<8 1V;PH 283V4=>, 

=V6 ;V:2V4C20B8 =0A;V4:8 1573>A?>40@=>ABV. 

&0:>6 A?0;0E8 V=D5:FV9 ?@872>4OBP 4> =528?@0240=8E 5:>=><VG=8E 

718B:V2, ?>2’O70=8E V7 703815;;N ?B8FV B0 WW ;V:C20==O<. �8=8:0є =5>1EV4=VABP 

C 70AB>AC20==V 0=B81V>B8:V2 B0 03@5A82=8E 457V=DV:CNG8E 70A>1V2. !0A;V4:>< 

28:>@8AB0==O 0=B81V>B8:V2 C ?B0EV2=8FB2V є 28=8:=5==O @578AB5=B=>ABV C 

<V:@>>@30=V7<V2. �0:B5@VW @>4V2 Enterobacterales (2:;NG0NG8 Salmonella 

enterica ), B0 Campylobacter spp., @578AB5=B=V 4> =091V;PH ?>?C;O@=8E 

0=B81V>B8:V2 B0:8E O: :0@10?5=5< B0 F5D0;>A?>@8= @>7H8@5=>3> A?5:B@C 4VW. 

�> <5B8F8;V=-@578AB5=B=8E 284V2 <V:@>>@30=V7<V2 2V4=>AOBP  Staphylococcus 

aureus B0 Enterococcus. �@V< B>3>, 28:>@8AB0==O ?@>B8<V:@>1=8E 70A>1V2 

?>@CHCє =>@<0;P=C <V:@>D;>@C :8H5G=8:0.  

&0:>6 7=0G=C G0AB8=C <V:@>D;>@8 2 ?@8<VI5==V 4;O B86=52>3> 

<>;>4=O:0 A:;040NBP Enterobacterales. �<5=H5==O G0AB:8 Enterococcus 

faecium 2V41C20;>AP ?>G8=0NG8 7 ?5@H>3> B86=O C ?>@V2=O==V 4> 4>@>A;8E 

:C@G0B =0 150,92 %, =0 14 4>1C 3 =0 122,65 %, =0 21 4>1C 3 =0 80,46 %, =0 35 

4>1C 3 =0 71,87 %.  
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&5=45=FVO 7<5=H5==O :V;P:>ABV Enterococcus faecalis =0 AP><C 4>1C 

1C;0 =0 232,76 %, =0 G>B8@=04FOBC 3 =0 164,23 %, =0 4204FOBP ?5@HC 3 

=0148,39 %, =0 B@84FOBP ?’OBC 3 =0 31,04 %, ?>@V2=O=> 4> :C@G0B =0 42 4>1C. 

�0:B5@VO Enterococcus faecium 70A5;Oє A;V?C :8H:C 1@>9;5@V2 V є A:;04>2>N 

=>@<0;P=>3> <V:@>1V><0 :8H5G=8:0.  

Staphylococcus aureus 7 2V:>< :C@G0B <02 B5=45=FVN 4> 71V;PH5==O, =0 

2V4<V=C 2V4 Enterococcus faecium. &><C =0 AP><C 4>1C G0AB:0 S. aureus 1C;0 

<5=H5, 2 ?>@V2=O==V 4> 4>@>A;8E 1@>9;5@V2 =0 72,85 %, =0 14 4>1C =0 3 

37,01 %, =0 21 4>1C 3 =0 28,87 %, =0 35 4>1C 3 =0 20,77 %.  

�0A5;5==O :8H5G=8:0 Listeria monocytogenes 0=0;>3VG=> 71V;PHC20;0AP 

7 2V:>< C 4>@>A;8E :C@G0B. ' :C@G0B B86=52>3> 2V:C :V;P:VABP 

L. monocytogenes 71V;PHC20;0AP =0 55,40 %, C 14-B8 4>1>28E 3 =0 30,6 %, C 

21-B8 4>1>28E 3 =0 20,32 %, C 35-B8 4>1>28E 3 =0 11,96 %.  

�0<?V;>10:B5@V>7 є E0@G>2>N B>:A8:>V=D5:FVєN V ?>2'O70=89 7 B8<, I> 

@V25=P Campylobacter spp. 71V;PHCєBPAO 7 2V:>< ?B8FV. &><C :>=B@>;P 

<V:@>D;>@8 :8H5G=8:0 1@>9;5@V2 701V9=>3> 2V:C <0є >A>1;825 7=0G5==O 4;O 

28@>1=8:V2. !0 AP><C 4>1C 68BBO :V;P:VABP Campylobacter spp. 1C;0 <5=H5, 

?>@V2=O=> 4> 4>@>A;8E :C@G0B =0 72 %, C 14-B8 4>1>28E 3 =0 66,28 %, C 21-B8 

4>1>28E 3 =0 27,42 %, C 35-B8 4>1>28E 3 =0 12,51 %.  

Salmonella enterica 740B=0 28:;8:0B8 703815;P 20 % 

=>2>=0@>465=>3> <>;>4=O:C. �C@G0B0 4> 42>E B86=V2 E2>@VNBP C 3>AB@V9 B0 

?V43>AB@V9 D>@<V, <0NBP A8<?B><8 A5?B8G=>3> 30AB@>5=B5@8BC, ?@8 FP><C 

C@06CNBPAO 2AV 2=CB@VH=V >@30=8. #V4 G0A 4>A;V465==O :V;P:VABP S. enterica C 

B86=528E 1@>9;5@V2 1C;0 1V;PH0 ?>@V2=O=> 4> 4>@>A;8E =0 174,07 %, =0 

G>B8@=04FOBC 4>1C3 =0 140,0 %, =0 4204FOBP ?5@HC 3 =0 59,25 %, =0 B@84FOBP 

?’OBC 3 =0 14,8 %. 

�A>FV9>20=0 <V:@>D;>@0 A:;040;0AP 7 <V:@>A:>?VG=8E 3@81:V2 B0 

10:B5@V9, O:V =5 <0;8 C ?V4AC<:C V7>;OFVW 25;8:89 2V4A>B>: B0 =5 28:;8:0;8 
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A?0;0EC V=D5:FV9=8E 70E2>@N20=P C 1@>9;5@V2. "4=0: B@510 2V4<VB8B8, I> WW 

:V;P:VABP 71V;PHC20;0AP 7 2V:>< ?B0EV2. 

!5 <>6=0 =54>>FV=N20B8 @>;P =02:>;8H=P>3> A5@54>28I0, 0465 

465@5;>< V=D5:FVW <>65 1CB8 =5 BV;P:8 E2>@0 ?B8FO, 0 B0:>6 C@065=V :>@<8, 

2>40, ?V4AB8;:0 B0 >3>@>46C20;P=V :>=AB@C:FVW (?V4;>30, ABV=8, >3>@>6V). 

#@>2545=V 4>A;V465==O F8@:C;OFVW <V:@>>@30=V7<V2 C ?@8<VI5==OE 4;O 

28@>IC20==O 1@>9;5@V2 ?>:070;8, I> 2V41C20єBPAO ?52=89 270є<>72’O7>: <V6 

2V:>< ?B8FV B0 2V4A>B:>28< A?V22V4=>H5==O< <V:@>D;>@8. !091V;PH 2@07;82V 

:C@G0B0 C 2VFV 4> 42>E B86=V2, :>;8 є @878: A?0;0EC V=D5:FV9=8E E2>@>1 

B0:8E O: =5>=0B0;P=0 A5?B8F5<VO, O:0 28:;8:0=0 ?0B>35==>N E.coli. 

%5?B8F5<VO =>2>=0@>465=8E ?>2’O70=0 O: V7 28A>:>N 7030;P=>N A<5@B=VABN 

A5@54 AB0@H>3> 2V:C ?B8FV, B0: V =0 ?5@H><C B86=V 68BBO.  

&@510 2@0E>2C20B8, I> 10;0=A <V:@>1V>B8 C :8H5G=8:C ?B8FV 4C65 

206;8289. &0: 1C;> 4>2545=>, I> 45O:V V7>;OB8 ;0:B>10:B5@V9 H;C=:>2>-

:8H:>2>3> B@0:BC :C@59 28@>1;ONBP 10:B5@V>F8=8. !0?@8:;04, A0;V20@8F8= 

SMXD51, 10:B5@V>F8=>?>4V1=0 A?>;C:0, I> 28@>1;OєBPAO V7>;OB>< A;V?>W 

:8H:8 L. salivarius SMXD51, 5D5:B82=89 ?@>B8 Campylobacter jejuni V E.colii, 

Listeria monocytogenes, Staphylococcus aureus, Bacillus cereus V Salmonella 

enterica.  

 V:@>@1V>B0 :8H5G=8:0 B@8<0єBPAO =0 ?>ABV9=V9 30@<>=VW V :>;8 

2V41C20єBPAO 2B@CG0==O, 28=8:0є ?>@CH5==O 10;0=AC 284>2>W :V;P:>ABV 

<V:@>>@30=V7<V2. &><C 4>B@8<0==O 25B5@8=0@=>-A0=VB0@=8E 28<>3 =0 D5@<V 

?>?5@5460є 28=8:=5==O =87:8 270є<>?>2’O70=8E ?@>1;5< V 7<5=H5==O 

D0:B>@V2 @878:C. 

�0 @57C;PB0B0<8 ?@>2545=8E 4>A;V465=P 1C;8 287=0G5=V >A=>2=V 

A?V;P=>B8 F8@:C;NNG8E <V:@>>@30=V7<V2 C ?@8<VI5==OE 4;O 28@>IC20==O 

1@>9;5@V2. �AB0=>2;5=89 :>@5;OFV9=89 72'O7>: <V6 2V:>< ?B8FV B0 A:;04>< 

<V:@>D;>@8. ' ?@8<VI5==V 4;O 28@>IC20==O :C@G0B 2V4 B86=O 4> 42>E 

?5@52060;8 Escherichia coli, Enterococcus faecium, Enterococcus faecalis F4 
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Salmonella enterica. � 4204FOBP ?5@H>W 4>18 4> A>@>: 4@C3>W 71V;PH8;0AP 

G0AB:0 <V:@>>@30=V7<V2: Staphylococcus aureus, Listeria monocytogenes, 

Campylobacter spp. B0 0A>FV9>20=>W <V:@>D;>@8. �87=0G5=V >A=>2=V D0:B>@8 

@878:C ?@8 28@>IC20==V :C@G0B-1@>9;5@V2. 

 

 

3.2. +CB;82VABь <V:@>D;>@8 4> 0=B81V>B8:V2, ?@>B8<V:@>1=C 
0:B82=VABь ?@>1V>B8:C B. coagulans AB>A>2=> 71C4=8:V2 10:B5@V0;ь=8E 
V=D5:FV9 ?B8FV  

 

�=B81V>B8:8 1C;8 =091V;PH H8@>:> 28:>@8AB>2C20=8<8 4>102:0<8 

4;O ?>:@0I5==O :>=25@AVW :>@<C, H284:>ABV @>ABC B0 74>@>2’O ?B0EV2, 

?V428ICNG8 O: ?@>4C:B82=VABP, B0: V @5=B015;P=VABP B@048FV9=>3> 

?@><8A;>2>3> ?B0EV2=8FB20. #@>B5 @578AB5=B=V 4> 0=B8<V:@>1=8E ?@5?0@0BV2 

HB0<8 10:B5@V9, I> ?>E>4OBP 2V4 B20@8= 7 @>:0<8 AB0NBP 2A5 1V;PH 

A5@9>7=>N ?@>1;5<>N, >A>1;82> I>4> ?5@540GV G5@57 W6C 01> ?@O<89 

:>=B0:B 7 B20@8=0<8. �=HV ?>B5=FV9=V 703@>78 157?5FV E0@G>28E ?@>4C:BV2, 

?>2’O70=V 7 ;V:C20==O< B20@8= 0=B81V>B8:0<8, 2:;NG0NBP 71V;PH5==O 

0;5@3VG=8E @50:FV9 V =55D5:B82=VABP ;V:C20==O 0=B81V>B8:0<8 C ;N459  

->4> ?>O28 @578AB5=B=>ABV 4> 0=B81V>B8:V2 C B20@8==8FB2V ?B0EV2=8:8 

725@=C;8AO 4> =>28E @VH5=P 4;O ?V4B@8<:8 4>1@>1CBC B20@8= 157 2?;82C =0 

?0@0<5B@8 ?@>4C:B82=>ABV. #@>BO3>< >AB0==VE @>:V2 4>A;V4=8:8 @>73;O40NBP 

<>6;82VABP 28:>@8AB0==O ?@>1V>B8:V2 O: :>@<>28E 4>102>: C 3>4V2;V ?B8FV. 

#@>1V>B8:8 70728G09 287=0G0NBPAO O: «682V <V:@>>@30=V7<8, O:V ?@8 22545==V 

2 045:20B=8E :V;P:>ABOE A?@8ONBP 74>@>2’N 3>A?>40@O» ' 2002 @>FV $>1>G0 

3@C?0 (�"/�""� "@30=V70FVW "1’є4=0=8E !0FV9 AB2>@8;0 =>2V @5:><5=40FVW 

I>4> @>7@>1:8 B0 >FV=:8 ?@>1V>B8:V2, I> <VABOBPAO 2 E0@G>28E ?@>4C:B0E. 

�>=8 є ?@89=OB=>N B0 5:>=><VG=> 5D5:B82=>N 0;PB5@=0B82>N 0=B81V>B8:0<. 
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 5B>N 4>A;V465==O 1C;> 287=0G8B8 GCB;82VABP <V:@>D;>@8 4> 

0=B81V>B8:V2, ?@>B8<V:@>1=C 0:B82=VABP ?@>1V>B8:C B. coagulans AB>A>2=> 

71C4=8:V2 10:B5@V0;P=8E V=D5:FV9 ?B8FV (B01;. 3.1). 

&01;8FO 3.1  

+CB;82VABь V7>;ь>20=>W <V:@>D;>@8 4> 0=B810:B5@V0;ь=8E ?@5?0@0BV2 

#@5?0@0B8 
+CB;82VABP <V:@>>@30=V7<V2  

E. coli  S. aureus 

?5
=V
F8
;V
=8

 �<?VF8;V= - + 

#5=VF8;V= - - 

�<>:A8F8;V= - - 

�;>:A0F8;V= - + 

0<
V=
>3
;V
:>

78
48

 

�0=0<VF8= + - 

%B@5?B><VF8= - ± 

%?5:B8=><5F8= + - 

�5=B0<VF8= + - 

<0
:@
>-

;V
48

 

�78B@><VF8= - - 

%?V@0<VF8= - - 

&V;>78= - - 

B5
B@
0F

8:
;V
=8

 �>:A8F8:;V=0 
3V4@>E;>@84 

- - 

":A8B5B@0F8:;V= - - 

?>
EV
4=
V 

EV
=>
;>
=C

 

�=@>D;>:A0F8= ± + 

"D;>:A0F8= - + 

!>@D;>:A0F8= ± - 

�0B8D;>:A0F8= ± + 

�52>D;>:A0F8= ± + 

$V
7=
V 3
@C
?8

 

�V=:><VF8= - - 

�52><VF5B8= 
();>@0<D5=V:>;) 

- - 

&@8<5B>?@8< - - 

*5DBV>:;V= + + 

*5D0;5:A8=  - + 

!>2>1V>F8= - + 

#@8<VB:0: <V:@>>@30=V7<8 «+»3 GCB;82V 4> 0=B81V>B8:C, <V:@>>@30=V7<8 «±» 3 ?><V@=> 
GCB;82V 4> 0=B81V>B8:C, <V:@>>@30=V7<8 «-» 3 =5 GCB;82V 4> 0=B81V>B8:C 
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�8@>1=8GV 4>A;V465==O 1C;8 ?@>2545=V C %C<8B5E=>:>@< %C<AP:89 

@09>= %C<AP:>W >1;0ABV ':@0W=0. 

�;O ;V:C20==O 10:B5@V0;P=8E V=D5:FV9 C :C@G0B-1@>9;5@V2 C 

3>A?>40@AB20E 70AB>A>2CNBPAO 0=B81V>B8:8. �;O 287=0G5==O <0:A8<0;P=> 

5D5:B82=>3> ?@5?0@0BC ?@>2>48;8 287=0G5==O GCB;82>ABV 284V;5=>W 

?0B>35==>W <V:@>D;>@8.  

�0 @57C;PB0B0<8 ?@>2545=8E 5:A?5@8<5=BV2 1C;> 2AB0=>2;5=>, I> E. coli 

=5 ?@>O2;O;0 GCB;82>ABV 4> 66,67 % ?@5?0@0BV2, ?><V@=> GCB;820 3 4> 

16,67 %,, V GCB;820 3 4> 16,67 %.  

' 4>A;V465==OE ?@>2545=8E 7V S. 4ureus 1C;> 2AB0=>2;5=>, I> 

<V:@>>@30=V7< =5 ?@>O2;O2 GCB;82>ABV 4> 58,32 % 0=B81V>B8:V2, 1C2 ?><V@=> 

GCB;8289 3 4> 4,16 %, GCB;8289 3 4> 37,50 %. 

�>4020==O ?@>1V>B8:V2 4> >A=>2=>3> @0FV>=C 28O2;OєBPAO ?>:@0ICє 

?@>4C:B82=VABP @>ABC, O:VABP <’OA0 B0 3C<>@0;P=89 V<C=VB5B, 0 B0:>6 

7<5=HCNG8 284V;5==O ?0B>35==8E <V:@>>@03=V7<V2.   

� @57C;PB0BV 4>A;V465==O GCB;82>ABV 284V;5=>W <V:@>D;>@8 S. 4ureus  B0 

E. coli 4> 0=B81V>B8:V2 1C;> 2AB0=>2;5=>, I> 7 24 ?5@52V@5=8E GCB;82VABP 

?@>O2;O;8 4> G>B8@P>E ?@5?0@0BV2.  

�0 @57C;PB0B0<8 ?@>2545=>3> 5:A?5@8<5=BC 1C2 >1@0=89 0=B81V>B8: 7 

<0:A8<0;P=8< A?5:B@>< 4VW 3 F5DBV>:;V= 4;O ;V:C20==O :C@G0B-1@>9;5@V2.  

#@>2545=5 4>A;V465==O ?>:070;> 25;8:89 2V4A>B>: 0=B81V>B8:V2, 4> O:8E 

10:B5@VW =5 1C;8 GCB;82V 01> ?><V@=> GCB;82V. 

&><C 4;O ?@>DV;0:B8:8 0=B81V>B8:>@578AB5=B=>ABV C 3>A?>40@AB2V 1C2 

70?@>?>=>20=89 ?@>1V>B8: В. coagulans.  

�C;> ?@>2545=5 287=0G5==O 0=B03>=VAB8G=8E 2;0AB82>AB59 

?@>1V>B8G=>3> HB0<C В. coagulans AB>A>2=> 10:B5@V9 284V;5=8E C ?B0H=8:C 

(B01;. 3.2).  
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&01;8FO 3.2  
$57C;ьB0B8 4>A;V465==O 0=B03>=VAB8G=8E 2;0AB82>AB59 �. coagulans, 

( m), n=5 

�C;PBC@8 

<V:@>>@30=V7<V2, 

284V;5=8E C 

?B0H=8:C 

$>72545==O :C;PBC@8  

1×105, �'"/3 

В. coagulans 

(:>=B@>;P) 

1×107, �'"/3 

В. coagulans 

1×109, �'"/3 

В. coagulans 

7>=0 70B@8<:8 @>ABC, << 

E. faecium 10,260,04 15,250,05 28,120,16* 

C. jejuni 9,270,06 14,430,07 22,370,14* 

E. coli 8,460,07 15,280,09 31,250,16* 

E. fecalis 9,640,03 13,650,07 24,150,15* 

L. monocytogenes 10,560,02 15,700,03 20,460,23* 

S aureus 9,540,06 11,250,03 26,570,15* 

S. enterica 6,550,08 14,570,02 25,380,18* 

�D<@іF>4: * -  ≤0,05 CBDі6AOAB ; 1×105, �'"/3 В. coagulans 

 

� @57C;PB0BV ?@>2545=>3> 5:A?5@8<5=BC (B01;. 3.2) 2AB0=>2;5=>, I> C 

В. coagulans @>72545==V 1×109, �'"/3 ?@>O282 =09:@0IV 0=B03>=VAB8G=V 

2;0AB82>ABV C 283;O4V 7>=8 70B@8<:8 @>ABC C A5@54>28I0E 7 10:B5@VO<8, O:V 

1C;8 284V;5=V C ?@8<VI5==V ?B0H=8:0.  

�0B@8<:0 @>ABC C 7@07:0E V7 В. coagulans 2 @>72545==V 1×107, �'"/3 1C;0 

1V;PH5 7 E. faecium 3 =0 48,63 %; C. jejuni3 =0 55,67 %; E. coli – =0 80,61 %; 

E. fecalis 3 =0 41,59 %; L. monocytogenes 3 =0 48,67 %; S aureus 3 =0 17,92 %; 

S. enterica  – =0 22,44 %, ?>@V2=O=> 4> :>=B@>;N.  

' G0H:0E #5B@V 7 В. coagulans  1×109, �'"/3 45<0@:0FV9=0 7>=0 1C;0 

1V;PH5 ?>@V2=O=> 4> 1×105, �'"/3 =02:>;> E. faecium 3 =0 174,0 %; C. jejuni3 

=0 164,4 %; E. coli – =0 269,3 %; E. fecalis 3 =0 150,51 %; L. monocytogenes 3 =0 

93,75 %; S aureus 3 =0 178,5 %; S. enterica  – =0 287,48 %.  
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#@>2545=5 4>A;V465==O ?>:07Cє, I> 4> В. coagulans 2AV 10:B5@VW 

?@>O28;8 GCB;82VABP 70;56=> 2V4 :>=F5=B@0FVW. 

�0=5?>:>є==O I>4> 4>1@>1CBC B20@8= ?@>4>26Cє 70;8H0B8AO 

206;828< :><?>=5=B>< 70:>=>402AB20 B0 ?>;VB8:8, ?>2’O70=>W 7 :><5@FV9=8< 

28@>1=8FB2>< E0@G>28E ?@>4C:BV2 4;O B20@8=. %>FV0;P=89 B0 @8=:>289 B8A: 

є @CHV9=>N A8;>N 70:>=>402AB20 B0 ?@872>48BP 4> 7<V=8 A8AB5< C?@02;V==O 

?B0EV2=8FB2>< .  

' @57C;PB0BV ?5@5EV4 2V4 :;VB:>2>W A8AB5<8 CB@8<0==O 4> 283C;P=>W AB02 

AB0=40@B=>N ?@0:B8:>N. %8AB5<8, 70A=>20=V =0 :;VB:0E, 70<V=NNBPAO 

0;PB5@=0B82=8<8 <5B>40<8, O:V ?@>?>=CNBP 2V4?>2V4=5 A5@54>28I5 

CB@8<0==O, I>1 704>2>;P=8B8 01> ?5@528I8B8 ?>B@518 4><0H=P>W ?B8FV B0 

?>B@51CNBP V=H>3> C?@02;V==O, 2:;NG0NG8 701>@>=C 0=B81V>B8:V2 C @0FV>=V 

?B8FV.  

�;O 28@>1=8FB20 1@>9;5@V2 1V;PH>W ?>?C;O@=>ABV =01C;8 ?0A>28I=5 B0 

2V;P=5 CB@8<0==O. "4=0: C F8E A5@54>28I0E 70;8H0NBPAO ?@>1;5<8, 

?>2’O70=V 7 2?;82>< E2>@>1>B2>@=8E >@30=V7<V2 V E0@G>28E ?0B>35=V2. "B65, 

?@>1V>B8:8 <>6CBP 4>4020B8AO 4> @0FV>=C ?B8FV O: :><5@FV9=V :>@<>2V 

4>102:8. ' FP><C >3;O4V >13>2>@NєBPAO 2?;82 F8E ?@>1V>B8:V2 =0 

?@>4C:B82=VABP 0;PB5@=0B82=8E A8AB5< ?B0EV2=8FB20 4;O ?>:@0I5==O 

E0@G>2>W 157?5:8 B0 74>@>2’O ?B8FV H;OE>< ?><’O:H5==O ?0B>35==8E 

>@30=V7<V2 B0 ?>:@0I5==O O:>ABV B0 28@>1=8FB20 OєFP V <’OA0.  

#@>2545=V 4>A;V465==O ?>:070;8, I> E. coli =5 ?@>O2;O;0 GCB;82>ABV 4> 

66,67 % ?@5?0@0BV2, ?><V@=> GCB;8289 3 4> 16,67 %,, V GCB;8289 3 4> 16,67 %; 

7V S. 4ureus 1C;> 2AB0=>2;5=>, I> =5 ?@>O2;O2 GCB;82>ABV 4> 58,32 % 

0=B81V>B8:V2, ?><V@=> GCB;8289 3 4> 4,16 %,, V GCB;8289 3 4> 37,50 

%.�AB0=>2;5=>, I> 7 24 ?5@52V@5=8E GCB;82VABP 284V;5=V <V:@>>@30=V7<8 

?@>O2;O;8 4> G>B8@P>E ?@5?0@0BV2. !091V;PHC GCB;82VABP 284V;5=V V7>;OB8 

?@>O28;8 AB>A>2=> 0=B81V>B8:C F5DBV>:;V=.  
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� ?>A8;5==O< 701>@>=8 I>4> 28:>@8AB0==O 0=B81V>B8:V2, I> 

AB8<C;NNBP @VAB, V 7@>AB0==O< A?>682G>3> ?>?8BC =0 ?@>4C:FVN ?B8FV 7 

?>3>;V2’O «28@>I5=>3> 157 0=B81V>B8:V2» 01> «157 0=B81V>B8:V2», ?>HC:8 

0;PB5@=0B82=8E ?@>4C:BV2 01> ?V4E>4V2 ?>A8;8;8AO 2 >AB0==V @>:8. �5;8:0 

:V;P:VABP 4>A;V465=P 7>A5@5465=0 =0 @>7@>1FV 0;PB5@=0B82=8E 0=B81V>B8:V2 

4;O ?V4B@8<:8 01> ?>:@0I5==O 74>@>2’O B0 ?@>4C:B82=>ABV ?B8FV.   

#@>2545=8<8 4>A;V465==O<8 2AB0=>2;5=>, I> C В. coagulans @>72545==V 

1×109, �'"/3 <0є 0=B03>=VAB8G=V <0:A8<0;P=V 2;0AB82>ABV.  

� @57C;PB0BV ?@>2545=8E 4>A;V465=P 2AB0=>2;5=>, I> ?V4V1@0=V 

?@>B8<V:@>1=V ?@5?0@0B8 <0NBP 206;825 7=0G5==O ?@8 ;V:C20==V ?B8FV. 

"4=0:, 28E>4OG8 7 ?@>1;5<8 28=8:=5==O @578AB5=B=>GCB;828E 10:B5@V9, 

?@>1V>B8:8 є 0;PB5@=0B82=8< <5B>4>< 70E8ABC ?@>B8 10:B5@V>7V2 ?B8FV.  

#V4AC<>2CNG8 >B@8<0=V @57C;PB0B8 <>6=0 AB25@46C20B8, I> 284V;5=V 

<V:@>>@30=V7<8 ?@>O2;O;8 GCB;82VABP 4> G>B8@P>E ?@5?0@0BV2. �@V< B>3>, 

4>2545=> I> E. coli =5 ?@>O2;O;0 GCB;82>ABV 4> 66,67 % ?@5?0@0BV2, ?><V@=> 

GCB;8289 3 4> 16,67 %, GCB;8289 3 4> 16,67 %; 7V S. 4ureus =5 ?@>O2;O2 

GCB;82>ABV 4> 58,32 % 0=B81V>B8:V2, ?><V@=> GCB;8289 3 4> 4,16 %, V 

GCB;8289 3 4> 37,50 %. �>A;V465==O<8 2AB0=>2;5=>, I> C В. coagulans 

@>72545==V 1×109, �'"/3 <0є <0:A8<0;P=V 0=B03>=VAB8G=V 2;0AB82>ABV. 

 

 

3.3 $57C;ьB0B8 4>A;V465==O 2;0AB82>AB59 Bacillus coagulans 

  

�01>@>=0 =0 70AB>AC20==O 0=B81V>B8:V2 2 O:>ABV AB8<C;OB>@V2 @>ABC B0 

?@>DV;0:B8:8 10:B5@V0;P=8E V=D5:FV9 ?@8725;8 4> ?>HC:C 0;PB5@=0B82=8E 

70A>1V2 WE ?@>DV;0:B8:8. �82V ?@>1V>B8G=V HB0<8 <V:@>>@30=V7<V2 C 

B5@0?52B8G=8E 4>70E ?>:@0ICNBP @VAB B0 @>728B>: B20@8=. %CG0A=V :@>A8 

1@>9;5@V2 <0NBP H284:89 B5<? @>ABC B0 ?@8A:>@5=89 <5B01>;V7<, B><C 
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@57C;PB0B 70AB>AC20==O ?@>1V>B8G=8E 70A>1V2 <>6=0 ?>10G8B8 C :>@>B:89 

?@><V6>: G0AC.  

&><C 70AB>AC20==O :>6=>3> ?@>1V>B8:C ?>28==> 1CB8 GVB:> 

>1ґ@C=B>20=>, B0 4>2545=> 9>3> ?>78B82=89  2?;82 =0 B20@8=. �@V< B>3>, 4;O 

3>A?>40@AB20 є 206;828< ?>:07=8:>< =5 BV;P:8 74>@>2’O B20@8= 0 B0:>6 

28@>1=8GV ?>:07=8:8, B0:V O: ?@8@VAB 682>W 2038 B0 :>=25@AVO :>@<C.  

#@>1V>B8G=V HB0<8 Bacillus =01C;8 ?>?C;O@=>ABV 4;O 28:>@8AB0==O ?@8 

@>72545==V 1@>9;5@V2 7 <5B>N >B@8<0==O 157?5G=>W V O:VA=>N ?@>4C:FVW. 

#5@52030<8 F8E <V:@>>@30=V7<V2 є A8=B57 1V>F84V2, D>@<C20==O <V:@>1V><C, 

?>78B82=V V<C=>;>3VG=V B0 <>@D>;>3VG=V 7<V=8 C H;C=:>2>-:8H:>2><C B@0:BV 

:C@G0B.  

"4=0: @V7=V HB0<8 Bacillus <0NBP :C;PBC@0;P=V 2V4<V==>ABV, <5E0=V7< 

2?;82C =0 ?@>4C:B82=VABP ?B8FV GVB:> =5 287=0G5=89.  5B>N 4>A;V465==O 

1C;> 287=0G5==O 2;0AB82>AB59 Bacillus coagulans(@8A. 3.2). 

 

$8A. 3.2 %2VB;>20 <V:@>A:>?VO B. coagulans ALM 86 (71V;ьH5==O 
×4000) 
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!0 ?5@H><C 5B0?V ?V43>BC20;8 :C;PBC@C Bacillus coagulans ALM 86, 7 FVєN 

<5B>N 28@>IC20;8 WW =0 >2>G52><C A5@54>28IV, 3>BC20;8 <07:8 B0 ?@>2>48;8 

<V:@>A:>?VN. 

&0:>6 287=0G0;8 ABC?V=P 0435782=>ABV 2V4=>A=> 5@8B@>F8BV2 ?V2=O 4;O 

287=0G5==O 2V@C;5=B=>ABV HB0<C (@8A.3.3). 

 

 

$8A. 3.3 %2VB;>20 <V:@>A:>?VO 287=0G5==O 0435782=8E 2;0AB82>AB59 
B. coagulans ALM 86 =0 5@8B@>F8B0E :C@:8 (71V;ьH5==O ×1000) 

 

#@8 4>A;V465==O V=45:AC 0435782=>ABV 5@8B@>F8BV2 B. coagulans ALM 86 

2AB0=>28;8 I> 2V= A:;0402 2,350,12, F5 70 <5B>4>< �@8;VA є A5@54=V< 

?>:07=8:>< (@8A. 2), A5@54=V9 ?>:07=8: 04357VW 3 1,800,05, B0 :>5DVFVє=B 

CG0ABV 5@8B@>F8BV2 2 0435782=><C ?@>F5AV 3 85,341,12.   

� @57C;PB0BV 287=0G5==O 2;0AB82>AB59 B. coagulans ALM 86 1C;> 

2AB0=>2;5=>, HB0< <0є A5@54=V9 ?>:07=8: 0435782=>ABV, I> 2:07Cє =0 

02V@C;5=B=VABP 10:B5@VW AB>A>2=> <0:@>>@30=V7<C.  
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3.4 $57C;ьB0B8 287=0G5==O A:;04C H;C=:>2>-:8H:>2>W <V:@>D;>@8 
C :C@G0B 

 

/: 2V4><>, 74>@>2'O V ?@>4C:B82=VABP ?B0EV2 70;560BP 2V4 AB0=C 

10:B5@V>F5=>7C :8H5G=8:0.  

!572060NG8 =0 7=0G=C =0O2=C V=D>@<0FVN ?@> A2V9AP:C ?B8FN, 

A5@54>28I5 3>4V2;V є >4=8< V7 D0:B>@V2 2?;82C =0 <V:@>1V>BC H;C=:>2>-

:8H:>2>3> B@0:BC :C@59.  

�8H:>20 <V:@>D;>@0 C B20@8=, 2:;NG0NG8 AA02FV2 V :C@59, @>72820єBPAO 

=0 @0==VE AB04VOE 68BBO.  

�>;8 <>;>48E :C@G0B 4>AB02;ONBP 7 V=:C10B>@0 2 :C@=8: (70728G09 C 2VFV 

1-2 4=V2), WE ?>G0B:>20 H;C=:>2>-:8H:>20 <V:@>D;>@0 4C65 ?@>AB0 V <VAB8BP 

4C65 =525;8:C :V;P:VABP 10:B5@V9, I> =0;560BP 4> :V;P:>E 284V2.  

!0ABC?=0 7=0GCI0 20@V015;P=VABP 2V4<VG0є 7030;P=C :V;P:VABP 10:B5@V9 C 

2<VABV B>=:>3> :8H5G=8:0 1@>9;5@V2 @V7=8E 3@C? =0 ?>G0B:C 28@>IC20==O 

?B0EV2.  

' F59 ?5@V>4 10:B5@V0;P=5 >1AV<5=V==O :8H5G=8:0 C :C@G0B 1-3> V 2-3> 

4>A;V4=8E 3@C? 1C;0 ?@81;87=> 2 1,5-2,0 @078 28I5, =V6 C :>=B@>;V. 

' B01;8FV 3.3 =02545=V 40=V ?@> :V;P:VA=V 7<V=8 <V:@>D;>@8 B>=:>3> 

2V44V;C :8H5G=8:0 :C@G0B-1@>9;5@V2 C 2-<C V 5-<C B86=52><C 2VFV.  

!0 4@C389 B8645=P 4>A;V465==O 70A5;5==O :>@8A=>N <V:@>D;>@>N 

:8H5G=8:0 Lactobacillus sp. 71V;PH8;>AP C :C@G0B ?5@H>W 4>A;V4=>W 3@C?8 =0 

1,48 %, 4@C3>W 3 =0 31,94 % B0 B@5BP>W 3 =0 64,78 %, ?>@V2=O=> 7 :>=B@>;P=>N 

(@f0,05).  

!0 5 B8645=P 4>A;V465==O C :C@G0B-1@>9;5@V2 C 2<VABV :8H5G=8:C 

:V;P:VABP Lactobacillus sp. 1C;0 1V;PH5 2 ?5@H>W 4>A;V4=>W 3@C?8 =0 33,78 %, 

4@C3>W 3 =0 50,0 %, B@5BP>W 3 =0 78,37 % (@f0,05), ?>@V2=O=> 7 :>=B@>;P=>N 

3@C?>N.  
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&01;8FO 3.3  

%:;04 <V:@>D;>@8 B>=:>3> 2V44V;C :8H5G=8:0 (420=04FOB8?0;>W :8H:8)  
:C@G0B-1@>9;5@V2 =0 4@C3><C B0 ?’OB><C B86=V 28@>IC20==O, n=5 

�@C?8 

Lactobacillus sp. 
Enterobacteriaceae 

sp. 
Staphylococcus sp. 

�A>FV9>20=0 

<V:@>D;>@0 

2 

B8
6
45
=P

 

5 
 

B8
6
45
=P

 

2 

B8
6
45
=P

 

5 

B8
6
45
=P

 

2 

B8
6
45
=P

 

5 

B8
6
45
=P

 

2 

B8
6
45
=P

 

5 

B8
6
45
=P

 

1 8BE?і8A4 

B. coagula

ns 1×105, 

�'"/3 

(10,27 

±0,28) 

×104 

(19,83 

±0,32)* 

×107 

(13,02 

±0,34)* 

×104 

(14,73 

±0,24)* 

×107 

(8,64 

±0,42)* 

×104 

(6,04 

±0,30) 

×107 

(13,18 

±0,42)* 

×105 

(14,91 

±0,41)* 

×108 

2 8BE?і8A4 

B. coagula

ns 1×107, 

�'"/3 

(13,4 

±0,35)* 

×104 

(22,25 

±0,39)* 

×107 

(12,47 

±0,28)* 

×104 

(10,59 

±0,36)* 

×107 

(6,28 

±0,32)* 

×104 

(4,59 

±0,43)* 

×107 

(13,90 

±0,40)* 

×105 

(12,77 

±0,52)* 

×108 

3 8BE?і8A4 

B. coagula

ns 1×109, 

�'"/3 

(16,64 

±0,29)* 

×104 

(26,41 

±0,35)* 

×107 

(9,31 

±0,35)* 

×104 

(2,83 

±0,18)* 

×107 

(4,85 

±0,29)* 

×104 

(3,45 

±0,29)A 

×107 

(12,98 

±0,58)* 

×105 

(11,99 

±0,50)* 

×108 

:>=B@>;P=

0 

(10,08 

±0,26) 

×104 

(14,87 

±0,28) 

×107 

(19,88 

±0,25) 

×104 

(30,36 

±0,55) 

×107 

(14,56 

±0,24) 

×104 

(7,11 

±0,38) 

×107 

16,71 

±0,37 

×105 

16,23 

±0,36 

×108 

#@8<VB:8: *$<0,05 3 @57C;PB0B8 2V@>3V4=V ?>@V2=O=> 7 :>=B@>;5< 

 

 V:@>1V>B0 :8H5G=8:0 =5>1EV4=0 4;O B@0=AD>@<0FVW D;02>=>W4V2, I>1 

70157?5G8B8 :>@8ABP 4;O 74>@>2’O 4;O ?@>DV;0:B8:8 B0 ;V:C20==O 45O:8E 

B8?V2 E@>=VG=8E 70E2>@N20=P. &><C 4C65 0:BC0;P=8< є 287=0G5==O A:;04C 

<V:@>D;>@8 H;C=:>2>-:8H:>2>3> B@0:BC. 
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�@V< B>3>, =5>1EV4=> 2V4<VB8B8 B5=45=FVN 4> 71V;PH5==O :V;P:>ABV 

Lactobacillus sp. C :C@G0B 4>A;V4=8E 3@C?, ?>@V2=O=> 7 2 B86=5< 4>A;V465=P. 

�> @>48=8 Enterobacteriaceae sp. 2V4=>AOBPAO 10:B5@V9, I> 2:;NG0є 2V4><V 

?0B>35=8 B0:V O: Escherichia coli. &><C 7=865==O :V;P:>ABV F8E 

<V:@>>@30=V7<V2 C :8H5G=8:C :C@G0B 4>A;V4=8E 3@C? 1C;> >7=0:>N 

:>=:C@5=B>A?@><>6=>ABV ?@>1V>B8G=>3> HB0<C Bacillus coagulans ALM 86.  

!0 4@C389 B8645=P ?@>2545==O 4>A;V465==O 1C;> 2AB0=>2;5=> 2V@>3V4=5 

7=865==O 2<VABC 10:B5@V9 Enterobacteriaceae sp. C ?5@HV9 4>A;V4=V9 3@C?V =0 

34,5,9 %, C 4@C3V9 3 =0 37,27 %, C B@5BV9 3 =0 53,16 % (@f0,05), ?>@V2=O=> 7 

:>=B@>;P=>N 3@C?>N. !0 5 B8645=P 5:A?5@8<5=BC 2V41C20;>AP 7<5=H5==O 

:V;P:>ABV Enterobacteriaceae sp. C 420=04FOB8?0;V9 :8HFV C ?5@HV9 3@C?V =0 

51,48 %, C 4@C3V9 3 =0 65,11 %, C B@5BV9 3 =0 90,67 % (@f0,05), ?>@V2=O=> 7 

:>=B@>;5<.  

!0 4@C389 B8645=P 4>A;V465==O ?>:070;8 2V@>3V4=5 ?@83=VG5==O @>ABC 

Staphylococcus sp. C 4>A;V4=8E 3@C?0E C ?5@HV9 =0 40,65 %, C 4@C3V9 3 =0 56,86 

%, C B@5BV9 3 =0  66,68 % (@f0,05), ?>@V2=O=> 7 :>=B@>;P=>N 3@C?>N. #> 

7025@H5==N 5:A?5@8<5=BC @V25=P Staphylococcus sp. 2V@>3V4=> 7=8782AO 2 

?5@HV9 4>A;V4=V9 3@C?V =0 15,04 %, 2 4@C3V9 3 =0 35,44 %, 2 B@5BV9 3 =0 

51,47 % (@f0,05), ?>@V2=O=> 7 :>=B@>;5<. 

�AB0=>2;5=0 7=0G=0 @>;P <V:@>D;>@8 H;C=:>2>-:8H:>2>3> B@0:BC C 

B@02;5==V, 2A<>:BC20==V, 74>@>2’W, ?@>4C:B82=>ABV B0 V=H8E DV7V>;>3VG=8E 

DC=:FVOE. &0:>6 :8H:>20 <V:@>D;>@0 B0:>6 70E8I0є 3>A?>40@O 2V4 ?0B>35=V2 

B0 70?0;5==O A;87>2>W >1>;>=:8.  

�> A:;04C 0A>FV9>20=>W <V:@>D;>@8 C2V9H;8 =5 V45=B8DV:>20=V 

<V:@>>@30=V7<8, O:V >4=0: <0NBP 2?;82 =0 7030;P=C :V;P:VABP <V:@>>@30=V7<V2 

C 420=04FOB8?0;V9 :8HFV :C@G0B 1@>9;5@V2.  

�<VAB 0A>FV9>20=>W <V:@>D;>@8 =0 4@C3><C B86=V 5:A?5@8<5=BC 1C2 

=86G89 C ?5@HV9 4>A;V4=V9 3@C?V =0 21,12 %, C 4@C3V9 3 =0 16,81 %, C B@5BV9 3 

=0 22,32 % (@f0,05), ?>@V2=O=> 7 :>=B@>;5<. !0 <><5=B 7025@H5==O 
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4>A;V465==O :V;P:VABP 0A>FV9>20=>W <V:@>D;>@8 C ?5@HV9 4>A;V4=V9 3@C?V 

1C;0 <5=H5 =0 8,13 %, C 4@C3V9 3 =0 21,31 % B0 C B@5BV9 3 =0 26,12 % (@f0,05).  

�>A;V465==O<8 2AB0=>2;5=>, I> C :C@G0B 4>A;V4=8E 3@C? 2V@>3V4=> 

1V;PH0 1C;0 :V;P:VABP :>@8A=>W <V:@>D;>@8 Lactobacillus sp. B0 <5=H0 

Enterobacteriaceae sp. B0 Staphylococcus sp. �@V< B>3>, B. coagulans <0є 

?>78B82=89 2?;82 =0  @>728B>: :8H:>2>3> V<C=VB5BC B0 <V:@>1V><C, 0 B0:>6 

70157?5GCє 70E8AB 2V4 ?0B>35=V2 B0:8E O: S. enteritidis C :C@G0B.  

�AB0=>2;5=>, I> =0 2 B8645=P 4>A;V465==O @V25=P Lactobacillus sp. C 

:8H5G=8:C :C@G0B ?5@H>W 4>A;V4=>W 3@C?8 1C2 28I5 =0 1,48 %, 4@C3>W 3 =0 

31,94 % B0 B@5BP>W 3 =0 64,78 %; =0 5 B8645=P 4>A;V465==O: 2 ?5@H>W 

4>A;V4=>W 3@C?8 =0 33,78 %, 4@C3>W 3 =0 50,0 %, B@5BP>W 3 =0 78,37 %.  

!0 2 B8645=P 4>A;V465==O 1C;> 2AB0=>2;5=> 7=865==O 2<VABC 

Enterobacteriaceae sp. C ?5@HV9 4>A;V4=V9 3@C?V =0 34,5,9 %, C 4@C3V9 3 =0 

37,27 %, C B@5BV9 3 =0 53,16 %; =0 5 B8645=P: C ?5@HV9 3@C?V =0 51,48 %, C 

4@C3V9 3 =0 65,11 %, C B@5BV9 3 =0 90,67 %, ?>@V2=O=> 7 :>=B@>;5<.  

!0 4@C389 B8645=P 4>A;V465==O ?>:070;8 ?@83=VG5==O @>ABC 

Staphylococcus sp. C 4>A;V4=8E 3@C?0E C ?5@HV9 =0 40,65 %, C 4@C3V9 3 =0 56,86 

%, C B@5BV9 3 =0  66,68 %; =0 5 B8645=P ?5@HV9 4>A;V4=V9 3@C?V =0 15,04 %, 2 

4@C3V9 3 =0 35,44 %, 2 B@5BV9 3 =0 51,47 % (@f0,05), ?>@V2=O=> 7 :>=B@>;5<. 

 

 

3.5 $57C;ьB0B8 287=0G5==O 2?;82C B. coagulans =0 V<C=>:><?5B5=B=V 
>@30=8 :C@G0B-1@>9;5@V2 

 

�<C==C A8AB5<C :C@59 <>6=0 @>74V;8B8 =0 ?5@28==V V<C==V >@30=8 B0 

;V<D>W4=C B:0=8=C. #5@28==8<8 V<C==8<8 AB@C:BC@0<8 є B8<CA, 45 

28@>1;ONBPAO V 4>7@V20NBP &-;V<D>F8B8; 1C@A0 (01@8FVCA0, 45 4>7@V20NBP �-

;V<D>F8B8; V :VAB:>289 <>7>:, 45 28@>1;ONBPAO ?>?5@54=8:8 :;VB8= :@>2V. 

�@V< B>3>, ?V4 G0A 5<1@V>=0;P=>3> @>728B:C :C@59 465@5;>< <0B5@8=AP:8E 
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0=B8BV; є 6>2B>:. #5@28==V ;V<D>W4=V >@30=8 2 >A=>2=><C 4VNBP O: F5=B@8 

28@>1=8FB20 B0 4>7@V20==O 040?B82=8E V<C==8E :;VB8=. �B>@8==V ;V<D>W4=V 

B:0=8=8 A?5FV0;V7CNBPAO =0 :>=B@>;V V<C==8E @50:FV9. �>=8 0:B82CNBP 

V<C==V 5D5:B>@=V :;VB8=8, B0:V O: ;V<D>F8B8.  

#VA;O 4>7@V20==O 2 ?5@28==8E ;V<D>W4=8E >@30=0E &- V �-;V<D>F8B8 

7=>2C ?>B@0?;ONBP C :@>2>BV: V :>;>=V7CNBP 2B>@8==V ;V<D>W4=V B:0=8=8, 

I>1 ?>;53H8B8 ?@54AB02;5==O 0=B835=C ;V<D>W4=8< :;VB8=0< V V=VFVN20B8 B0 

@53C;N20B8 040?B82=C V<C==C 2V4?>2V4P. 

#@>1V>B8:8 A?@8ONBP ?@8A:>@5==N @>ABC, 7<V=V :8H:>2>3> <V:@>1V><C 

B0 AB8<C;N20==N V<C=VB5BC. &0:>6 ?@>1V>B8:8 7=86CNBP 2?;82 B5?;>2>3> 

AB@5AC, 70E8I0NG8 :8H5G=8: 2V4 ?0B>35=V2 V A?@8ONBP ?5@5B@02;5==N 

?>682=8E @5G>28=.  

"4=0: =5>1EV4=> 2@0E>2C20B8, I> ?@>1V>B8G=V HB0<8 <0NBP A2>W 

:C;PBC@0;P=V 2;0AB82>ABV V @V7=89 2?;82 =0 ?B8FN.  5B>N @>1>B8 1C;> 

287=0G8B8 2;82 B. coagulans =0 B8<CA B0 1C@AC :C@G0B-1@>9;5@V2. 

�;O 287=0G5==O <>6;82>3> B>:A8G=>3> 2?;82C =0 >@30=V7< :C@G0B B0 

V<C==C A8AB5<C ?@>2>48;8 @>7B8= B0 4>A;V465==O V<C=>:><?5B5=B=8E 

>@30=V2 (B01;8FO 3.4). %5@54=O <0A0 B8<CAC C :C@G0B-1@>9;5@V2 2 4>A;V4=8E B0 

:>=B@>;P=8E 3@C?0E 1C;0 ?@0:B8G=> >4=0:>20, B><C V=45:A B8<CAC =5 

@>7@0E>2C20;8.  

�0 @57C;PB0B0<8 ?@>2545=>3> 5:A?5@8<5=BC 2AB0=>2;5=>, I> A5@54=O 

<0A0 1C@A8 2 ?5@HV9 4>A;V4=V9 B0 :>=B@>;P=V9 3@C?0E 1C;0 =86G0, ?>@V2=O=> 

7 V=H8<8. � ?5@HV9 4>A;V4=V9 3@C?V A5@54=O <0A0 >@30=0 1C;0 1V;PH0 =0 

4,82 %, 2 4@C3V9 2V@>3V4=> 3 =0 30,0 %, 2 B@5BV9 3 =0 37,53 % (@f0,05), 

?>@V2=O=> 7 :>=B@>;5<.  

�V4?>2V4=> 4> >B@8<0=8E @57C;PB0BV2 1C@A0;P=89 V=45:A 1C2 28I89 C 

?5@HV9 4>A;V4=V9 3@C?V =0 15 %, C 4@C3V9 3 =0 25 , C B@5BV9 3 =0 30 %, 

?>@V2=O=> 7 :>=B@>;5<.  
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&01;8FO 3.4  

 0A0 V<C=>:><?5B5=B8E >@30=V2 :C@G0B-1@>9;5@V2 
?V44>A;V4=8E 3@C? C 2VFV 5 B86=V2, n=5 

�@C?8 
%5@54=O <0A0 

B8<CAC, 3 

%5@54=O <0A0 

1C@A8, 3 

�C@A0;P=89 

V=45:A 

1 8BE?і8A4 

B. coagulans 1×105, 

�'"/3 

7,81±0,20 3,91±0,27 2,30±0,12 

2 8BE?і8A4 

B. coagulans 1×107, 

�'"/3 

8,31±0,34 4,85±0,41* 2,50±0,21 

3 8BE?і8A4 

B. coagulans 1×109, 

�'"/3 

8,15±0,28 5,13±0,45* 2,60±0,12 

:>=B@>;P=0 8,03±0,45 3,73±0,21 2,10±0,14 

#@8<VB:8: *$<0,05 3 @57C;PB0B8 2V@>3V4=V ?>@V2=O=> 7 :>=B@>;5< 

 

#@>2545=89 5:A?5@8<5=B 40є ?V4AB02C 22060B8, I> :C@G0B0 4>A;V4=8E 

3@C?, 45 70AB>A>2C20;8 O: 4>102:C 4> @0FV>=C Bacillus coagulans ALM 86, <0;8 

1V;PHC <0AC BV;0, 715@565=VABP B0 V<C==89 AB0BCA 2 ?>@V2=O==V 7 :>=B@>;P=>N 

3@C?>N. 

�@V< B>3>, 4>A;V465==O<8 2AB0=>2;5=> =0O2=VABP AB8<C;NNG>3> 2?;82C 

B. coagulans ALM 86 =0 V<C=>:><?5B5=B=V >@30=8 3 1C@AC, I> 40є ?V4AB02C 

4;O 28:>@8AB0==O  B. coagulans 2 O:>ABV V<C=><>4C;OB>@C. 

 &0:>6 70 @0EC=>: ?>:@0I5==O 70A2>є==O :>@<V2 C :C@G0B 4>A;V4=8E 

3@C? 2V41C;>AP 7<5=H5==O :>=25@AVW :>@<V2, I> 2V4>1@060єBPAO C 

5:>=><VG=V9 4>FV;P=>ABV 70AB>AC20==O B. coagulans 2 O:>ABV 4>102:8 4> :>@<C 

:C@G0B0<-1@>9;5@0<. 
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"A:V;P:8 V<C==V9 A8AB5<V ?>B@V15= G0A 4;O 4>7@V20==O :C@59, O:V H284:> 

@>ABCBP, A?>AB5@V30єBPAO 1V;PH0 GCB;82VABP 4> ?0B>35=V2. �=B5=A82=89 @VAB V 

28:>@8AB0==O :>@<V2 4;O 704>2>;5==O ?>B@51 C @>ABV <>6CBP 2V41C20B8AO 70 

@0EC=>: @>728B:C V<C==>W A8AB5<8.  

�8A>:0 V=B5=A82=VABP @>ABC B0 >1<V==8E ?@>F5AV2 2 >@30=V7<V :C@G0B-

1@>9;5@V2 40є ?V4AB028 4;O ?>HC:C 157?5G=8E AB8<C;OB>@V2 @>ABC B0 

V<C=VB5BC, B><C 2 O:>ABV 0;PB5@=0B8 C 4>A;V465==V 4>1@5 A515 ?>:0702 

?@>1V>B8: B. coagulans ALM 86 4;O ?@><8A;>2>3> 28:>@8AB0==O. 

�>A;V465==O 2?;82C B. Eoagulans =0 V<C=>:><?5B5=B=V >@30=V ?>:070;>, 

I> A5@54=O <0A0 1C@A8 2 ?5@HV9 4>A;V4=V9 3@C?V 1C;0 1V;PH0 =0 4,82 %, 2 

4@C3V9 3 =0 30,0 %, 2 B@5BV9 3 =0 37,53 %, ?>@V2=O=> 7 :>=B@>;5<.  

 

 

3.6 �5<0B>;>3VG=V ?0@0<5B@8 :C@G0B-1@>9;5@V2 70 28:>@8AB0==O 
?@>1V>B8:V2  

 

,8@>:5 70AB>AC20==O 0=B81V>B8:V2 4;O AB8<C;OFVW @>ABC B0 

?@>DV;0:B8:8 10:B5@V0;P=8E V=D5:FV9 C ?B0EV2=8FB2V ?@8725;> 4> ?>O28 

@578AB5=B=8E HB0<V2 10:B5@V9.  

�@V< B>3>, 70;8H:8 ?@5?0@0BV2 C <’OAV ?@O<> G8 >?>A5@54:>20=> 

703@>6Cє 74>@>2’N ;N48=8 B0 5:>;>3VG=V9 157?5FV. !0 B;V FVєW ?@>1;5<8 

28=8:;0 =5>1EV4=VABP @>7@>1:8 =>2>3> <5B>4C AB8<C;OFVW @>ABC ?B8FV B0 

?V428I5==O WW @578AB5=B=>ABV.  

� 40=89 G0A 7@>AB0є V=B5@5A 4> 28:>@8AB0==O 70<V==8:V2 0=B81V>B8:V2 C 

3>4V2;V ?B8FV. %5@54 70<V==8:V2 ?@>1V>B8:8 ?@825@=C;8 1V;PH5 C2038 

4VєB>;>3V2 7 ?B0EV2=8FB20.  

#@8 22545==V 2 4>AB0B=VE :V;P:>ABOE ?@>1V>B8:8 <>6CBP =04020B8 

?5@52038 4;O 74>@>2’O >@30=V7<C, ?V4B@8<CNG8 <V:@>1=89 10;0=A C 

:8H5G=8:C B0 ?>:@0ICNG8 @>1>BC :8H5G=8:0.   
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 5B>N @>1>B8 1C;> 4>A;V48B8 2?;82 @V7=8E :>=F5=B@0FV9 ?@>1V>B8:C 

B. coagulans =0 35<0B>;>3VG=V ?>:07=8:8 :C@G0B (B01;. 3.5).  

&01;8FO 3.5 

%:;04 V @V25=ь ?>682=>ABV >A=>2=>3> @0FV>=C (O: >A=>28 :>@<C) 

�=3@54Vє=B8 1-21 4>10 22-36 4>10 

�C:C@C470 58,52 61,80 

%>є289 H@>B 34,45 30,77 

A>є20 >;VO 3,15 3,97 

CaHPO 4 1,63 1,30 

�0?=O: 0,90 0,91 

NaCl 0,35 0,35 

DL -<5B 0,18 0,10 

L -Lys·HCl 0,02 0,00 

�VB0<V==89 ?@5<V:A  0,10 0,10 

 V=5@0;P=89 ?@5<V:A  0,25 0,25 

)>;V=C E;>@84 0,20 0,20 

*5>;VB>289 ?>@>H>: 0,25 0,25 

�AP>3> 100 100 

$V25=ь ?>682=8E @5G>28= 
c
 

ME ( �6/:3) 12,51 12,87 

CP (%) 21,48 19,99 

Ca (%) 1,00 0,90 

�>ABC?=89 D>AD>@ (%) 0,45 0,40 

�030;P=89 D>AD>@ (%) 0,68  

�V78= (%) 1,15 1,00 

 5BV>=V= (%) 0,50 0,40 

 5BV>=V= + F8AB8= (%) 0,92 0,78 

&@5>=V= (%) 0,81 0,75 
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�>A;V465==O ?@>2>48;8AP 2 C<>20E 2V20@VN D0:C;PB5BC 25B5@8=0@=>W 

<548F8=8 %C<AP:>3> =0FV>=0;P=>3> 03@0@=>3> C=V25@A8B5BC �C@G0B0-

1@>9;5@8 (:@>A �>11-500) 1C;8 >1@0=V 2 O:>ABV >1’є:BC 4>A;V465==O, 7 O:8E 

AD>@<C;N20;8 4 4>A;V4=V 3@C?8, B0 >4=0 :>=B@>;P=0 ?> 25 3>;V2 2 :>6=V9.  

#B8FN 7 ?5@H>W ?> 36 4>1C CB@8<C20;8 =0 ?V4;>7V =0 3;81>:V9 ?V4AB8;FV 

V 3>4C20;8 :><1V:>@<>< 2V4?>2V4=> =>@<0B82=8< ?>:07=8:0<  

�VB0<V==89 ?@5<V:A =0 :V;>3@0< @0FV>=C A:;0402AO 7: 2VB0<V=V2: A 12000 

<3, D 3 2500 <3, E 30 <3, K 3 2,65 <3, B 1 2 <3, B 2 6 <3, B 3 10 <3, B 12 0,025 

<3, 1V>B8= 0,12 <3, D>;Vє20 :8A;>B0 1,25 <3, ?0=B>B5=>20 :8A;>B0 12 <3, 

=V:>B8=>20 :8A;>B0 50 <3 . 

 V=5@0;P=89 ?@5<V:A =0 :V;>3@0< @0FV>=C A:;0402AO 7: Cu (C 283;O4V 

AC;PD0BC <V4V) 8 <3, Zn (C 283;O4V AC;PD0BC F8=:C) 75 <3, Fe (C 283;O4V 

AC;PD0BC 70;V70) 80 <3, Mn (C 283;O4V AC;PD0BC <0@30=FN) 100 <3, Se (C 

283;O4V AC;PD0BC 70;V70) A5;5=VB =0B@VN) 0,15 <3 V I (C 283;O4V 9>484C :0;VN) 

0,35 <3. 

&5<?5@0BC@C C ?@8<VI5==V ?V4B@8<C20;8 =0 @V2=V 33 °C ?@>BO3>< 

?5@H8E 3 4=V2 V =0 @V2=V 2V4 32 °C 4> 30 °C ?@>BO3>< 4-7 4=V2, 0 ?>BV< 

7=86C20;8 =0 23 °C =0 B8645=P, ?>:8 2>=0 =5 4>AO3;0 22-24 °C. 

�5<0B>;>3VG=89 AB0BCA :C@G0B 1@>9;5@V2 =02545=89 C B01;. 3.6. 

%?>AB5@V30;8 4>AB>2V@=C @V7=8FN 70 @57C;PB0B0<8 :;V=VG=>3> 0=0;V7C :@>2V 

<V6 3@C?0<8 :C@G0B-1@>9;5@V2.  

$V25=P 35<>3;>1V=C 1C2 28I5 C ?5@HV9 4>A;V4=V9 3@C?V 3 =0 6,19 %, C 

4@C3V9 3 =0 32,94 %, C B@5BV9 3 =0 53,72 % (*$<0,05), ?>@V2=O=> 7 

:>=B@>;P=>N.  

�V@>3V4=5 71V;PH5==O 5@8B@>F8BV2 DV:AC20;8 4>A;V4=8E 3@C?0E C 

?5@HV9 3 =0 45,54 %, C 4@C3V9 3 =0 58,41 %, C B@5BV9 3 =0101,48 % (*$<0,05).  

�>4020==O ?@>1V>B8:V2 4> >A=>2=>3> @0FV>=C :C@G0B ?>78B82=> 

2?;8=C;> =0 2<VAB ;59:>F8BV2 C :@>2V. 
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&01;8FO 3.6 

�5<0B>;>3VG=89 ?@>DV;ь :C@G0B-1@>9;5@V2, ( ±m, n=10) 

#>:07=8:8 

�>A;V4=V 3@C?8 :C@G0B 

1 8BE?і8A4 

B. coagulans 

1×105, 

�'"/3 

2 8BE?і8A4 

B. coagulans 

1×107, 

�'"/3 

3 8BE?і8A4 

B. coagulans 

1×109, �'"/3 
:>=B@>;P 

�5<>3;>1V= (3/4;) 10,12±1,42 12,67±1,12 14,65±2,45* 9,53±1,38 

�@8B@>F8B8 

(106/<;) 

2,94±0,50 3,20±0,36 4,07±0,76* 2,02±0,12 

�5<0B>:@8B (%) 26,42±2,32 28,70±3,40 29,75±3,56 28,10±3,28 

�59:>F8B8 (103/<;) 24,35±2,32 27,56±4,10 29,14±3,12* 23,23±1,18 

�>78=>DV;8 (10 /<;) 1,65±0,12 1,76±0,22 1,35±0,54 1,74±0,35 

�V<D>F8B8 (103/<;) 25,7±2,15 24,4±1,67 20,5±1,78 24,4±2,47 

&@><1>F8B8 

(103/<;) 

15,82±2,13  14,75±1,56 12,38±0,98* 18,8±0,47 

#@8<VB:8: *$<0,05 3 2V4=>A=> :>=B@>;N. 

 

�V;P:VABP ;59:>F8BV2 1C;0 1V;PH5 C :@>2V :C@G0B-1@>9;5@V2 C ?5@HV9 

4>A;V4=V9 3@C?V 3 =0 4,82 %, C 4@C3V9 =0 18,63 %, C B@5BV9 3 =0 25,44 %, C 

?>@V2=O==V 7 :>=B@>;5<.  

� @57C;PB0BV ?@>2545=8E 4>A;V465=P 1C;> B0:>6 2AB0=>2;5=>, I> 2<VAB 

B@><1>F8BV2 C :@>2V :C@G0B 4>A;V4=8E 3@C? 1C2 =86G8< C ?5@HV9 3 =0 

15,85 %, C 4@C3V9 3=0 21,54 %, C B@5BV9 =0 34,14 % (*$<0,05) ?>@V2=O=> 7 

:>=B@>;5<. 

#@>BO3>< 5:A?5@8<5=BC B0:>6 287=0G0;8 C :@>2V :C@G0B-1@>9;5@V2 

@V25=P <5B01>;VBV2 (B01;. 3.7). 
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&01;8FO 3.7 

�V>EV<VG=V ?>:07=8:8 A8@>20B:8 :@>2V :C@G0B-1@>9;5@V2, ( ±m, n=10) 

#>:07=8:8 

�>A;V4=V 3@C?8 :C@G0B 

1 8BE?і8A4 

B. coagulans 

1×105, 

�'"/3 

2 8BE?і8A4 

B. coagulans 

1×107, 

�'"/3 

3 8BE?і8A4 

B. coagulans 

1×109, �'"/3 
:>=B@>;P 

�030;P=89 

E>;5AB5@8= (<3/;) 
1,11±0,12 1,05±0,08 0,82±0,02* 1,09±0,10 

�030;P=89 

B@83;VF5@84 (<3/;) 
0,93±0,02 0,85±0,04 0,57±0,05* 1,04±0,20 

%5G>28=0, < >;P/; 4,47±1,15 5,02±1,10 5,03±0,45* 3,75±1,09 

�@50B8=, <: >;P/; 80,23±5,22 78,35±4,56 67,21±3,56 85,83±4,48 

�030;P=89 1V;>: (3/;) 38,45±3,27 45,37±5,31 58,26±3,60* 37,28±4,15 

�;P1C<V= (3/;) 26,10±2,17 30,20±3,21 33,15±4,32* 24,35±2,37 

�;>1C;V= (3/;) 12,35±2,12 15,17±1,58 22,11±3,22* 12,93±1,16 

%?V22V4=>H5==O A/� 2,11 1,99 1,32 1,88 

�A?0@B0B0<V=>-

B@0=AD5@070, "4/; 

0,61±0,02 0,55±0,09 0,50±0,07 0,64±0,04 

�;0=V=0<V=>-

B@0=AD5@070, "4/; 

0,52±0,05 0,45±0,04 0,42±0,07 0,56±0,04 

#@8<VB:8: *$<0,05 3 2V4=>A=> :>=B@>;N. 

 

$57C;PB0B8 FP>3> 4>A;V465==O ?>:070;8, I> :>=F5=B@0FVO 7030;P=>3> 

E>;5AB5@8=C 1C;0 2V@>3V4=> <5=H5 C B@5BV9 4>A;V4=V9 3@C?V =0 24,77 % 

(*$<0,05), ?>@V2=O=> 7 :>=B@>;P=>N.  

"1<V= ;V?V4V2 2 >@30=V7<V :C@G0B-1@>9;5@V2 ?>:@0I82AO B0:>6 70 

@0EC=>: 7<5=H5==O C A8@>20BFV :@>2V 2<VABC B@83;VF5@84V2 C B@5BV9 4>A;V4=V9 
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3@C?V =0 54,80 % (*$<0,05), ?>@V2=O=> 7 :>=B@>;5<. ' ?5@HV9 B0 4@C3V9 

4>A;V4=8E 3@C?0E @V25=P E>;5AB5@8=C B0 B@83;VF5@84V2 1C2 =0 >4=><C @V2=V. 

�<VAB A5G>28=8 C A8@>20BFV :@>2V :C@G0B 4>A;V4=8E 3@C? ?@>BO3>< 

5:A?5@8<5=BC 1C2 =86G5 C ?5@HV9 3 =0 19,20%, C 4@C3V9 3 =0 33,86 %, C 

B@5BV9 3 =0 34,13 % (*$<0,05), ?>@V2=O=> 7 :>=B@>;5<. �@V<, B>3> @V25=P 

:@50B8=V=C C :@>2V :C@G0B 4>A;V4=8E 3@C? 1C2 <5=H5 C ?5@HV9 3 =0 6,52 %, C 

4@C3V9 3 =0 8,71 %, C B@5BV9 3 =0 21,69 %.  

�>4020==O 4> >A=>2=>3> @0FV>=C :C@G0B-1@>9;5@V2 ?@>1V>B8:C <0;> 

?>78B82=89 2?;82 =0 70A2>є==O ?@>B5W=C. $V25=P 7030;P=>3> 1V;:0 B0 

3;>1C;V=C 2 A8@>20BFV :@>2V 1C2 28I5 C ?5@HV9 =0 3,14 3 7,62 %, C 4@C3V9  =0 

21,70 3 17,32 %, C B@5BV9 =0 56,27 3 70,99 % (*$<0,05) 2V4?>2V4=>, ?>@V2=O=> 7 

:>=B@>;P=>N 3@C?0<8. 

�:B82=VABP D5@<5=BV2, 0A?0@B0B0<V=>B@0=AD5@078 B0 

0;0=V=0<V=>B@0=AD5@078 1C;0 =0 >4=><C @V2=V 2 4>A;V4=8E B0 :>=B@>;P=>W 

3@C?0E, B0 =5 <0;0 4>AB>2V@=>W @V7=8FV. "B@8<0=89 @57C;PB0B 2:07Cє =0 B5, I> 

@V25=P <5B01>;VBV2 C :C@G0B-1@>9;5@V2 1C2 C <560E =>@<8 B0 =5 2V4@V7=O2AO 

2V4 ?B8FV :>=B@>;P=>W 3@C?8.  

' FP><C 4>A;V465==V <8 4>A;V46C20;8 2?;82 ?@>1V>B8G=>3> HB0<C 7 B. 

coagulans =0 35<0B>;>3VG=89 AB0BCA B0 <5B01>;V7< :C@G0B-1@>9;5@V2. 

$57C;PB0B8 FP>3> 4>A;V465==O ?>:070;8, I> 4>4020==O ?@>1V>B8:C 4> 

>A=>2=>3> @0FV>=C ?B8FV =5 <0;> =530B82=>3> 2?;82C =0 35<0B>;>3VG=V 

?>:07=8:8.   

�>4020==O ?@>1V>B8:V2 4> @0FV>=C :C@G0B 2?;8=C;> =0 71V;PH5==O 

2<VABC 5@8B@>F8BV2 B0 ;59:>F8BV2 C :@>2V :C@G0B. *5 <>6=0 ?>OA=8B8 :@0I8< 

<5B01>;V7<>< C 4>A;V4=8E 3@C?0E, ?>@V2=O=> 7 :>=B@>;P=>N.  

�C;0 B5=45=FVO 4> B>3>, I> 70AB>AC20==O ?@>1V>B8:C ?@872>48;> 4> 

7=865==O @V2=O B@><1>F8BV2, ?>@V2=O=> 7 :>=B@>;5<. &@><1>F8B8 <>6CBP 

1CB8 V=48:0B>@>< 70?0;5==O, V WE ?V428I5=89 @V25=P <>65 1CB8 ?>2’O70=89 7 

10:B5@V0;P=8<8 V=D5:FVO<8 2 >@30=V7<V B20@8=. ' FP><C 2V4=>H5==V =86GV 
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@V2=V B@><1>F8BV2 C :C@G0B, O:V >B@8<C20;8 ?@>1V>B8:8, <>6CBP A2V4G8B8 ?@> 

=86GV @V2=V 10:B5@V0;P=8E 70E2>@N20=P C :C@G0B.  

�0 @57C;PB0B0<8 ?@>2545=8E 5:A?5@8<5=BV2 2AB0=>2;5=>, I> >1<V= 

;V?V4V2 2 >@30=V7<V :C@G0B-1@>9;5@V2 ?>:@0I82AO B0:>6 70 @0EC=>: 

7<5=H5==O C A8@>20BFV :@>2V 2<VABC B@83;VF5@84V2 B0 E>;5AB5@8=, >A>1;82> C 

B@5BV9 4>A;V4=V9 3@C?V, ?>@V2=O=> 7 :>=B@>;5<.  

�>=F5=B@0FVO 7030;P=>3> 1V;:0 B0 3;>1C;V=V2 1C;0 2V@>3V4=> 28I0 C 

A8@>20BFV :@>2V :C@G0B 4>A;V4=8E 3@C?. &0:C B5=45=FVN <>6=0 ?>OA=8B8 

:@0I8< 70A2>є==O< ?@>B5W=C 2 =0A;V4>: 28:>@8AB0==O ?@>1V>B8:C. �@V< B>3>, 

71V;PH5==O @V2=O 3;>1C;V=V2 ?>2’O70=> 7 ?V428I5==O< >?V@=>ABV >@30=V7<C.  

#>78B82=89 2?;82 70AB>AC20==O ?@>1V>B8:C 2V4>1@0782AO C 7<5=H5==V 

@V2=O A5G>28=8 B0 :@50B8=V=C C A8@>20BFV :@>2V :C@G0B-1@>9;5@V2.  

�<VAB 0A?0@B0B0<V=>B@0=AD5@078 B0 0;0=V=0<V=>B@0=AD5@078 1C2 

0=0;>3VG=89 C 4>A;V4=8E B0 :>=B@>;P=>W 3@C?0E, I> 4>2>48BP 2V4ACB=VABP 

B>:A8G=>3> 2?;82C ?@>1V>B8:C B. coagulans 2 @V7=8E :>=F5=B@0FVOE (1×105
, 

�'"/3, 1×107, �'"/3, 1×109, �'"/3) =0 2=CB@VH=V >@30=8 V B:0=8=8.  

�>A;V465==O<8 4>2545=5 2V@>3V4=5 71V;PH5==O :V;P:>ABV 5@8B@>F8BV2 B0 

;59:>F8BV2 C 4>A;V4=8E 3@C?0E :C@G0B =0 ?5@HV9  =0 45,54-4,82 %, C 4@C3V9 3

58,41-18,63 %, C B@5BV9 3 101,48-25,44 % (*$<0,05). �=865==O @V2=O 

B@><1>F8BV2 C A8@>20BFV :@>2V 4>A;V4=8E 3@C? :C@G0B C ?5@HV9 3 =0 15,85 %, 

C 4@C3V9 3=0 21,54 %, C B@5BV9 =0 34,14 %.  

�AB0=>2;5=> 2V@>3V4=5 7=865==O @V2=O E>;5AB5@8=C =0 24,77 %, 

B@83;VF5@84V2 =0 54,80 % (*$<0,05), A5G>28=8 34,13 % B0 :@50B8=V=C 21,69 % 

C :C@G0B B@5BP>W 4>A;V4=>W 3@C?8. �<VAB 7030;P=>3> 1V;:0 B0 3;>1C;V=C C 

:C@G0B B@5BV9 4>A;V4=V9 3@C?V 2V@>3V4=> 1C2 28I5 =0 56,27 B0 70,99 % 

(*$<0,05) 2V4?>2V4=>, ?>@V2=O=> 7 :>=B@>;P=>N 3@C?0<8. �:B82=VABP 

D5@<5=BV2 1C;0 =0 >4=><C @V2=V C 2 4>A;V4=8E B0 :>=B@>;P=>W 3@C?0E. 

 

 



81 

 

3.7 $57C;ьB0B8 4>A;V465==O DV7V>;>3VG=8E ?>:07=8:V2 :C@G0B 
�;PB5@=0B82=89 <5B>4, I> ?5@5410G0є 4>4020==O :>@<V2 7 4>102:0<8, 

7>:@5<0 ?@>1V>B8:0<8, 70?@>?>=>20=89 4;O ?V428I5==O ?@>4C:B82=>ABV 

@>ABC :>@<>28E B20@8= V 70E8ABC 2V4 ?0B>35==>W V=D5:FVW. �V;PHVABP 

10:B5@V0;P=8E ?@>1V>B8:V2 70157?5GCNBP ?5@52038 4;O 74>@>2’O B20@8= G5@57 

V=3V1VB>@=C 4VN ?@>B8 ?0B>35=V2, <>4C;OFVN V<C=VB5BC B0 35<0B>;>3VW C 

B20@8=8-3>A?>40@O B0 ?>:@0I5==O :8H:>2>3> 10@’є@C.  

�@V< B>3>, <V:@>1V>;>3VG=V O:>ABV B0 A5=A>@=V E0@0:B5@8AB8:8 <’OA0 

1@>9;5@V2 <>6CBP 1CB8 ?>:@0I5=V H;OE>< 70AB>AC20==O ?@>1V>B8:V2.  

#5@>@0;P=5 22545==O ?@>1V>B8:V2 G5@57 4>102:8 4> :>@<C B0 2>48 є 

H8@>:> 28:>@8AB>2C20=8< <5B>4>< C B20@8==8FB2V. � E>4V ?@>2545==O 

5:A?5@8<5=BC 287=0G0;8 <0AC BV;0 :C@G0B-1@>9;5@V2, WE 715@565=VABP B0 

:>=25@AVN :>@<C (B01;.3.8). 

� >B@8<0=8E @57C;PB0BV2 284=>, I> 2 ?@>F5AV 28@>IC20==O 1@>9;5@V2 

@V7=V :>=F5=B@0FVW ?@>1V>B8:C <0;8 @V7=89 2?;82 =0 ?@8@VAB <0A8 B0 

:>=25@AVN :>@<C.  0A0 BV;0 :C@G0B-1@>9;5@V2 2V:>< >4=0 4>10 =0 ?>G0B>: 

4>A;V465==O 1C;0 >4=0:>20. ' 2VFV 2V4  >4=>3> B0 42>E B86=V2 :C@G0B0 <0;8 

0=0;>3VG=V ?>:07=8:8 <0A8 BV;0 C 2AVE 4>A;V4=8E 3@C?0E B0 :>=B@>;P=V9.  

!0 21 4>1C 5:A?5@8<5=BC :C@G0B0 ?5@H>W 4>A;V4=>W 3@C?8 <0;8 1V;PHC 

<0AC BV;0 =0 5,9 %, 4@C3>W 3 =0 7,7%, B@5BP>W 3 =0 8,4 % (@f0,05), ?>@V2=O=> 7 

:>=B@>;5<.  

%?>AB5@V30;8 71V;PH5==O <0A8 C 4>A;V4=8E 3@C? :C@G0B-1@>9;5@V2 =0 28 

4>1C 4>A;V465==O C ?5@HV9 3@C?V =0 1,6 %, C 4@C3V9 3 =0 4,6 %, C B@5BV9 3 =0 

9,2 % (@f0,05). � >B@8<0=8E @57C;PB0BV2 284=>, I> 2 ?@>F5AV 28@>IC20==O 

1@>9;5@V2 @V7=V :>=F5=B@0FVW ?@>1V>B8:C <0;8 @V7=89 2?;82 =0 ?@8@VAB <0A8 

B0 :>=25@AVN :>@<C.  0A0 BV;0 :C@G0B-1@>9;5@V2 2V:>< >4=0 4>10 =0 ?>G0B>: 

4>A;V465==O 1C;0 >4=0:>20. ' 2VFV 2V4  >4=>3> B0 42>E B86=V2 :C@G0B0 <0;8 

0=0;>3VG=V ?>:07=8:8 <0A8 BV;0 C 2AVE 4>A;V4=8E 3@C?0E B0 :>=B@>;P=V9.  
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&01;8FO 3.8  

(V7V>;>3VG=V B0 ?@>4C:B82=V ?>:07=8:8 :C@G0B 1@>9;5@V2 ?@8 
70AB>AC20==V Bacillus coagulans ALM 86, n=25 

#>:07=8:8 

�>A;V4=V 3@C?8 :C@G0B 

1 8BE?і8A4 

B. coagulans 
1×105, �'"/3 

2 8BE?і8A4 

B. coagulans 
1×107, �'"/3 

3 8BE?і8A4 

B. coagulans 
1×109, �'"/3 

:>=B@>;P 

 0A0 BV;0 1 3>;. 
1 4>10, 3 50,20± 0,61 50,12±0,37 49,80±0,24 49,91±0,36 

7 4V1, 
% 4> :>=B@>;N 

178,21±1,50 
101,10 

180,21±1,15 
102,30 

179,12±1,34 
101,70 

176,30±1,22 
100,00 

14 4V1, 3 
% 4> :>=B@>;N 

474,64±2,25 
97,90 

498,68±1,41 
101,60 

496,35±1,28 
101,20 

490,04±1,45 
100,00 

21 4>10, 3 
% 4> :>=B@>;N 

997,10±1,57 
105,90 

1014,30±3,69* 
107,70 

1020,5±2,99* 
108,40 

941,10±2,18 
100,00 

28 4V1, 
% 4> :>=B@>;N 

1631,92±28,78 
101,60 

1679,30±37,51 
104,60 

1751,20±42,67* 
109,20 

1605,31±39,70 
100,00 

35 4V1, 3 
% 4> :>=B@>;N 

2472,41±8,83* 
111,00 

2569,30±17,53* 
115,40 

2642,92±25,34* 
118,40 

2226,92±30,30 
100,0 

%5@54=P>4>1>289 
?@8@VAB 682>W <0A8, 

3 
% 4> :>=B@>;N 

72,07±0,66* 
 

110,80 

74,84±0,54* 
 

115,00 

76,93±0,60* 
 

118,30 

65,05±0,23 
 

100,00 

�03815;P ?B8FV (3>;.) 
715@565=VABP, % 

0 
100,00 

0 
100,00 

0 
100,00 

5 
80,10 

#@8@VAB 682>W 
2038, :3 

60,55±0,65* 
111,00 

62,98±0,86* 
115,50 

64,92±0,72* 
119,00 

54,50±0,63 
100,00 

%?>6820==O :>@<C, 
:3 

128,20±0,65 
94,68 

130,82±0,45 
96,60 

132,61±0,86 
97,90 

135,42±0,33 
100,00 

�8B@0B8 :>@<0 =0 1 
:3 ?@8@>ABC 682>W 

<0A8, :3 
% : :>=B@>;N 

2,11 
 

85,10 

2,07 
 

83,50 

2,04 
 

82,20 

2,48 
 

100,00 

#@8<VB:8: *$<0,05 3 @57C;PB0B8 2V@>3V4=V ?>@V2=O=> 7 :>=B@>;5< 
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!0 21 4>1C 5:A?5@8<5=BC :C@G0B0 ?5@H>W 4>A;V4=>W 3@C?8 <0;8 1V;PHC 

<0AC BV;0 =0 5,9 %, 4@C3>W 3 =0 7,7%, B@5BP>W 3 =0 8,4 % (@f0,05), ?>@V2=O=> 7 

:>=B@>;5<. %?>AB5@V30;8 71V;PH5==O <0A8 C 4>A;V4=8E 3@C? :C@G0B-1@>9;5@V2 

=0 28 4>1C 4>A;V465==O C ?5@HV9 3@C?V =0 1,6 %, C 4@C3V9 3 =0 4,6 %, C B@5BV9 

3 =0 9,2 % (@f0,05).  

"B@8<0=V @57C;PB0B8 2:07CNBP =0 ?>78B82=89 2?;82 Bacillus coagulans 

ALM 86 =0 ?@>4C:B82=V ?>:07=8:8 :C@G0B-1@>9;5@V2. #> 7025@H5==N 

5:A?5@8<5=BC =0 35 4>1C <0A0 :C@G0B ?5@H>W 4>A;V4=>W 3@C?8 VAB>B=> 

71V;PH8;0AP =0 11 %, 4@C3>W 3 =0 15,4 %, B@5BP>W 3 =0 18,4 %, ?>@V2=O=> 7 

:>=B@>;P=>N 3@C?>N.  

�@V< B>3>, A5@54=P>4>1>289 ?@8@VAB <0A8 BV;0 :C@G0B C 3@C?0E, 45 ?B8FO 

?@89<0;0  B. Eoagulans 1C2 28I5, C ?5@HV9 4>A;V4=V9 3@C?V A5@54=P>4>1>289 

?@8@VAB 1C2 1V;PH5 =0 10,8 %, C 4@C3V9 3 =0 15,0 % B0 C B@5BV9 3 =0 18,3 % 

(@f0,05), ?>@V2=O=> 7 :>=B@>;5<. #@8 FP><C C 715@565=VABP C 2AVE 4>A;V4=8E 

3@C?0E, 45 2 O:>ABV 4>102:8 28:>@8AB>2C20;8 @V7=C :>=F5=B@0FVN ?@>1V>B8:C, 

A:;0;0 100 %. � 3@C?V :>=B@>;N 7 25 3>;V2 7038=C;> 5 :C@G0B 2V4 

10:B5@V0;P=>W V=D5:FVW. 

' :C@G0B :>=B@>;P=>W 3@C?8 =0 35 4>1C 4>A;V465==O A?>AB5@V30;8 

7<5=H5==O <0A8 BV;0, ?>@V2=O=> 7 4>A;V4=8<8 3@C?0<8. /: 1C;> 2AB0=>2;5=>, 

>A=>2=0 ?@8G8=0 703815;V :C@G0B 1C;> :0B0@0;P=5 70?0;5==O B>=:>3> 2V44V;C 

:8H5G=8:C (@8A. 3.4), B0:>6 1C;8 28O2;5=V :@>2>28;828 2 ?5GV=FV (@8A. 3.5). 

#@8 10:B5@V>;>3VG=><C 4>A;V465==V ?0B>;>3VG=>3> <0B5@V0;C 1C;> V7>;P>20=> 

71C4=8: 5H5@8EV>7C. 
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$8A. 3.4 �0B0@0;ь=5 70?0;5==O B>=:>3> 2V44V;C :8H5G=8:C 
 C :C@G0B :>=B@>;ь=>W 3@C?8  

� @57C;PB0BV ?@>2545=>3> 5:A?5@8<5=BC 2V41C20;>AP 71V;PH5==O 

?@8@>ABC <0A8 BV;0 ?> 3@C?0E: C ?5@HV9 4>A;V4=V9 =0 11  %, C 4@C3V9 3 =0 

15 5 %, C B@5BV9 3 =0 19, %, ?>@V2=O=> 7 :>=B@>;5<. #@8 FP><C A?>6820==O 

:>@<C 70 25AP ?5@V>4 4>A;V465==O 1C;> <5=H5 C ?5@HV9 4>A;V4=V9 3@C?V =0 

5,3 %, C 4@C3V9 3 =0 3,4 %, C B@5BV9 3 =0 2 %, I> B0:>6 є ?;NA>< 4> 

5:>=><VG=>3> ?@81CB:C, 2 ?>@V2=O==V 7 28@>IC20==O< 1@>9;5@V2 157 

28:>@8AB0==O ?@>1V>B8:V2.  
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$8A. 3.5 �5<>@03VW 2 ?5GV=FV C :C@G0B :>=B@>;ь=>W 3@C?8 

 

!0 ?V4B25@465==O FP>3> D0:BC B0:>6 2:07Cє ?>:07=8: 28B@0B8 :>@<C =0 

:3 ?@8@>ABC <0A8 BV;0, O:89 1C2 <5=H5 C ?5@HV9 4>A;V4=V9 3@C?V =0 14,9 %, C 

4@C3V9 3 =0 16,5 %, C B@5BV9 3 =0 17,8 %, ?>@V2=O=> 7 :>=B@>;5<. 

�0 @57C;PB0B0<8 287=0G5==O <0A8 BV;0 2AB0=>2;5=> 71V;PH5==O <0A8 C 

:C@G0B-1@>9;5@V2 4>A;V4=8E 3@C? =0 21-35 4>1C 28@>IC20==O, 45 

70AB>A>2C20;8 ?@>1V>B8:. !09:@0IV @57C;PB0B8 1C;8 >B@8<0=V C B@5BV9 3@C?V, 

45 73>4>2C20;8 B. coagulans 2 :>=F5=B@0FVW 1×109, �'"/3.  

#V4 G0A ?@>2545==O 4>A;V465=P 2AB0=>2;5=>, I> 715@565=VABP :C@G0B C 

2AVE 4>A;V4=8E 3@C?0E, 45 2 O:>ABV 4>102:8 28:>@8AB>2C20;8 @V7=C 

:>=F5=B@0FVN ?@>1V>B8:C, A:;0;0 100 %.  

' :>=B@>;P=V9 3@C?V A?>AB5@V30;8 703815;P :C@G0B G5@57 V=B>:A8:0FVN 2 

=0A;V4>: 10:B5@V0;P=>W V=D5:FVW.  &0:8< G8=>< <>6=0 7@>18B8 28A=>2>:, I> 
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B. coagulans ?@83=VGCє @VAB B0 @>7<=>65==O C<>2=>-?0B>35==>W <V:@>D;>@8 C 

:8H5G=8:C, I> ?V4B25@46CєBPAO 4>A;V465==O< A:;04C <V:@>1V><C 

420=04FOB8?0;>W :8H:8 C :C@G0B 42>E B0 ?’OB8 B86=V2.  

&0:8< G8=>< B. coagulans 70 @0EC=>: ?@83=VG5==O ?0B>35==>W 

<V:@>D;>@8 <>6=0 28:>@8AB>2C20B8 O: 0;PB5@=0B82C 0=B81V>B8:0< C :>@<0E 

4;O ?B8FV, >A>1;82> 4;O <>;>4=O:0. 

�>A;V465==O<8 2AB0=>2;5=>, I> :C@G0B0 2 4>A;V4=8E 3@C?0E 70 

28:>@8AB0==O ?@>1V>B8:C <0;8 1V;PHC <0AC BV;0 =0 21 4>1C: 2 ?5@HV9 =0 

5,9 %, 4@C3>W 3 =0 7,7%, B@5BP>W 3 =0 8,4 %; =0 28 4>1C: 2 ?5@HV9 3@C?V =0 

1,6 %, C 4@C3V9 3 =0 4,6 %, C B@5BV9 3 =0 9,2 %; =0 35 4>1C: 2 ?5@HV9 =0 11 %, 2 

4@C3V9 3 =0 15,4 %, 2 B@5BV9 3 =0 18,4 % (@f0,05), ?>@V2=O=> 7 :>=B@>;P=>N 

3@C?>N.  

�0 28:>@8AB0==O B. Eoagulans :C@G0B0< 4>A;V4=8E 3@C? 

A5@54=P>4>1>289 ?@8@VAB <0A8 BV;0 1C2 28I5 C ?5@HV9 =0 10,8 %, C 4@C3V9 3 

=0 15,0 % B0 C B@5BV9 3 =0 18,3 % (@f0,05), 71V;PH5==O ?@8@>ABC <0A8 BV;0 =0 

11  %, =0 15 5 %, B0 =0 19, % 2V4?>2V4=>, ?>@V2=O=> 7 :>=B@>;5<.  

�15@565=VABP 1@>9;5@V2 C 4>A;V4=8E 3@C?0E A:;0;0 100 %, =0 2V4<V=C 

2V4 :>=B@>;P=>W 3 80 %. �8B@0B8 :>@<C =0 :3 ?@8@>ABC <0A8 BV;0 1C2 <5=H5 C 

?5@HV9 4>A;V4=V9 3@C?V =0 14,9 %, C 4@C3V9 3 =0 16,5 %, C B@5BV9 3 =0 17,8 %; 

:>=25@AVO :>@<C 2V4?>2V4=> 7<5=H8;0AP =0 5,3 %, =0 3,4 %, =0 2 %, 2V4=>A=> 

:>=B@>;N.  
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$"���� 4 
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�0;C7P ?B0EV2=8FB20 2V4V3@0є :;NG>2C @>;P C ?>AB0G0==V =0A5;5==O 

A2VBC 28A>:>O:VA=>3> ?@>B5W=C B0 ;V?V4V2. %?>6820==O :C@OG>3> <’OA0 =0 

4CHC =0A5;5==O O: C @>728=5=8E, B0: V 2 A;01>@>728=5=8E :@0W=0E 7=0G=> 

7@>A;>.  

+0AB:>2> F5 AB0;>AO G5@57 B5, I> =0 2V4<V=C 2V4 G5@2>=>3> <’OA0, 

A?>6820==O <’OA0 ?B8FV =5 ?>2’O70=5 7 @5;V3V9=8<8 G8 :C;PBC@=8<8 

>1<565==O<8. �@V< B>3>, A2VB>2V FV=8 =0 :C@OG5 <’OA> B0 ?@>4C:B8 7 :C@OG>3> 

<’OA0 70;8H0NBPAO 2V4=>A=> 45H52H8<8, =V6 =0 O;>28G8=C B0 A28=8=C [138].  

"A>1;825 70=5?>:>є==O 4;O ?@><8A;>2>ABV 28@>IC20==O 1@>9;5@V2 

28:;8:0є 10:B5@V0;P=V V=D5:FVW. �;>10;P=V 2B@0B8 >FV=NNBPAO 2 2 <V;PO@48 

4>;0@V2 %,� =0 @V:, V >GV:CєBPAO, I> 2>=8 7@>ABCBP [224].  

�;O 7<5=H5==O 2B@0B, 30;C7P ?>:;040;0AO =0 28:>@8AB0==O 

AC1B5@0?52B8G=8E 4>7 0=B81V>B8:V2 (0=B81V>B8:V2 AB8<C;OB>@V2 @>ABC), O:V 

4>40NBP 4> @0FV>=C ?B8FV 4;O 70E8ABC 2V4 V=D5:FV9 B0 ?V428I5==O 

5D5:B82=>ABV 28@>1=8FB20 [66].  

!0 60;P, V7 3;>10;P=>N ?>O2>N ?@>B8<V:@>1=>W @578AB5=B=>ABV 1030B> 

:@0W= ?@03=CBP 701>@>=8B8 28:>@8AB0==O 0=B81V>B8:V2, V >GV:CєBPAO, I> 

G0AB>B0 V=D5:FV9=8E 70E2>@N20=P C ?B8FV 7@>AB5 [161].  

"B65, >A:V;P:8 A5;5:FV9=5 @>72545==O, 70 ?@>3=>70<8, <0:A8<V7Cє 

?>B5=FV0; 7@>AB0==O 2 =0ABC?=><C 45AOB8;VBBV, 30;C7P ?5@59H;0 =0 ?V4B@8<:C 

74>@>2’O ?B8FV, I>1 <V=V<V7C20B8 5:>=><VG=V 2B@0B8. 
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� @57C;PB0BV ?@>2545==O <>=VB>@8=3C C ?B0H=8:C 1C;> 28O2;5=> 1030B> 

=54>;V:V2 C A8AB5<V CB@8<0==O. �V4A>B:>25 A?V22V4=>H5==O @V7=8E 284V2 

<V:@>>@30=V7<V2 :>@5;N20;> 7 2V:>< :C@G0B.  

&0: Escherichia coli A:;040;0 =0 AP><C 4>1C 4>A;V465=P 3 =0 292,3 %, =0 

G>B8@=04FOBC 3 =0 201,28 %, =0 4204FOBP ?5@HC 3 =0 75,64 %, =0 B@84FOBP 

?’OBC 3 =0 34,61 % 1V;PH5, ?>@V2=O=> 4> :C@G0B 701V9=>3> 2V:C (42 4>10).  

Escherichia coli є 3@0<=530B82=>N 10:B5@VєN, O:0 70728G09 7CAB@VG0єBPAO 

O: :><5=A0; C :8H:>2><C B@0:BV ;N459 V B20@8=.  

�>=0 B0:>6 є 71C4=8:>< :8H:>28E 70E2>@N20=P. %BV9:VABP E. coli 4> 

?@>B8<V:@>1=8E 70A>1V2 <>65 3>@87>=B0;P=> ?>H8@N20B8AO =0 V=HV 10:B5@VW 

[57, 204].  

&0:>6 7=0G=C G0AB8=C <V:@>D;>@8 2 ?@8<VI5==V 4;O B86=52>3> 

<>;>4=O:0 A:;040;8 Enterobacterales. �<5=H5==O G0AB:8 Enterococcus faecium 

2V41C20;>AP ?>G8=0NG8 7 ?5@H>3> B86=O C ?>@V2=O==V 4> 4>@>A;8E :C@G0B =0 

150,92 %, =0 14 4>1C 3 =0 122,65 %, =0 21 4>1C 3 =0 80,46 %, =0 35 4>1C 3 =0 

71,87 %.  

&5=45=FVO 7<5=H5==O :V;P:>ABV Enterococcus faecalis =0 AP><C 4>1C 

1C;0 =0 232,76 %, =0 G>B8@=04FOBC 3 =0 164,23 %, =0 4204FOBP ?5@HC 3 

=0148,39 %, =0 B@84FOBP ?’OBC 3 =0 31,04 %, ?>@V2=O=> 4> :C@G0B =0 42 4>1C. 

�0:B5@VO Enterococcus faecium 70A5;Oє A;V?C :8H:C 1@>9;5@V2 V є A:;04>2>N 

=>@<0;P=>3> <V:@>1V><0 :8H5G=8:0.  

Staphylococcus aureus 7 2V:>< :C@G0B <02 B5=45=FVN 4> 71V;PH5==O, =0 

2V4<V=C 2V4 Enterococcus faecium. &><C =0 AP><C 4>1C G0AB:0 S. aureus 1C;0 

<5=H5, 2 ?>@V2=O==V 4> 4>@>A;8E 1@>9;5@V2 =0 72,85 %, =0 14 4>1C =0 3 

37,01 %, =0 21 4>1C 3 =0 28,87 %, =0 35 4>1C 3 =0 20,77 %.  

�0A5;5==O :8H5G=8:0 Listeria monocytogenes 0=0;>3VG=> 71V;PHC20;0AP 

7 2V:>< C 4>@>A;8E :C@G0B. ' :C@G0B B86=52>3> 2V:C :V;P:VABP 

L. monocytogenes 71V;PHC20;0AP =0 55,40 %, C 14-B8 4>1>28E 3 =0 30,6 %, C 

21-B8 4>1>28E 3 =0 20,32 %, C 35-B8 4>1>28E 3 =0 11,96 %.  
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!0 AP><C 4>1C 68BBO :V;P:VABP Campylobacter spp. 1C;0 <5=H5, 

?>@V2=O=> 4> 4>@>A;8E :C@G0B =0 72 %, C 14-B8 4>1>28E 3 =0 66,28 %, C 21-B8 

4>1>28E 3 =0 27,42 %, C 35-B8 4>1>28E 3 =0 12,51 %.  

#V4 G0A 4>A;V465==O :V;P:VABP S. enterica C B86=528E 1@>9;5@V2 1C;0 

1V;PH0 ?>@V2=O=> 4> 4>@>A;8E =0 174,07 %, =0 G>B8@=04FOBC 4>1C3 =0 

140,0 %, =0 4204FOBP ?5@HC 3 =0 59,25 %, =0 B@84FOBP ?’OBC 3 =0 14,8 %. 

�A>FV9>20=0 <V:@>D;>@0 A:;040;0AP 7 <V:@>A:>?VG=8E 3@81:V2 B0 

10:B5@V9, O:V =5 <0;8 C ?V4AC<:C V7>;OFVW 25;8:89 2V4A>B>: B0 =5 28:;8:0;8 

A?0;0EC V=D5:FV9=8E 70E2>@N20=P C 1@>9;5@V2. "4=0: B@510 2V4<VB8B8, I> WW 

:V;P:VABP 71V;PHC20;0AP 7 2V:>< ?B0EV2. 

%CG0A=V 1@>9;5@8 <0NBP 25;8:89 35=5B8G=89 ?>B5=FV0; 4;O =01>@C 

25;8:>W <0A8 BV;0 7 25;8:8<8 <5B01>;VG=8<8 ?>B@510<8 4> 4>AO3=5==O ?>2=>W 

7@V;>ABV.  

'<>2=>-?0B>35==V <V:@>>@30=V7<8 <>6CBP ?@>=8:0B8 2 >?>@=>-@CE>289 

0?0@0B ?B8FV ?V4 G0A AB@5AC, 28:;8:0NG8 10:B5@V0;P=89 E>=4@>=5:@>7 B0 

>AB5><Vє;VB. &0:0 ?0B>35==0 :>;>=V70FVO I5 1V;PH5 ?@8A:>@NєBPAO 

<V:@>?5@5;><0<8 B0 B@VI8=0<8, O:V CB2>@NNBPAO 2 :VAB:0E G5@57 H284:89 

@VAB 1@>9;5@V2 @07>< V7 VH5<VєN :@>2>=>A=8E AC48=.  

)>G0 Staphylococcus, E. coli B0 Enterococcus 22060NBPAO 728G09=8<8 

10:B5@V0;P=8<8 ?0B>35=0<8, 70;CG5=8<8 4> 10:B5@V0;P=>3> >AB5><Vє;VBC, 

VA=Cє :V;P:0 V=H8E =5:C;PB82>20=8E 10:B5@V9 [54].  

#@>2545=V 4>A;V465==O F8@:C;OFVW <V:@>>@30=V7<V2 C ?@8<VI5==OE 4;O 

28@>IC20==O 1@>9;5@V2 ?>:070;8, I> 2V41C20єBPAO ?52=89 270є<>72’O7>: <V6 

2V:>< ?B8FV B0 2V4A>B:>28< A?V22V4=>H5==O< <V:@>D;>@8.  

!091V;PH 2@07;82V :C@G0B0 C 2VFV 4> 42>E B86=V2, :>;8 є @878: A?0;0EC 

V=D5:FV9=8E E2>@>1 B0:8E O: =5>=0B0;P=0 A5?B8F5<VO, O:0 28:;8:0=0 

?0B>35==>N E.coli. %5?B8F5<VO =>2>=0@>465=8E ?>2’O70=0 O: V7 28A>:>N 

7030;P=>N A<5@B=VABN A5@54 AB0@H>3> 2V:C ?B8FV, B0: V =0 ?5@H><C B86=V 

68BBO.  
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�C4P-O:5 2V4E8;5==O 2V4 ?V4B@8<:8 3><5>AB0B8G=>3> A5@54>28I0 2 

:8H5G=8:C <>65 ?@8725AB8 4> ?5@5<VI5==O 10:B5@V9 G5@57 :@>2 7 =0ABC?=>N 

?@>;VD5@0FVєN ?0B>35==8E 10:B5@V9 C 2V4?>2V4=8E >@30=0E, 2:;NG0NG8 

:VAB:8.  

�06;82> ?>71CB8AO 2V4 48A10:B5@V>7C :@>2V, 0=0;>3VG=>3> 

48A10:B5@V>7C :8H5G=8:0. *P>3> <>6=0 4>AO3B8 H;OE>< 4>4020==O 

?@>1V>B8:V2, O:V 4>?><030NBP C AB2>@5==V 5C1V>B8G=>3> A5@54>28I0, I> 

7<5=HCє 10:B5@V0;P=C B@0=A;>:0FVN [30, 45].  

�0 @57C;PB0B0<8 ?@>2545=8E 4>A;V465=P 1C;8 287=0G5=V >A=>2=V 

A?V;P=>B8 F8@:C;NNG8E <V:@>>@30=V7<V2 C ?@8<VI5==OE 4;O 28@>IC20==O 

1@>9;5@V2. �AB0=>2;5=89 :>@5;OFV9=89 72'O7>: <V6 2V:>< ?B8FV B0 A:;04>< 

<V:@>D;>@8.  

' ?@8<VI5==V 4;O 28@>IC20==O :C@G0B 2V4 B86=O 4> 42>E ?5@52060;8 

Escherichia coli, Enterococcus faecium, Enterococcus faecalis F4 Salmonella 

enterica. � 4204FOBP ?5@H>W 4>18 4> A>@>: 4@C3>W 71V;PH8;0AP G0AB:0 

<V:@>>@30=V7<V2: Staphylococcus aureus, Listeria monocytogenes, Campylobacter 

spp. B0 0A>FV9>20=>W <V:@>D;>@8. �87=0G5=V >A=>2=V D0:B>@8 @878:C ?@8 

28@>IC20==V :C@G0B-1@>9;5@V2. 

!0ABC?=8< 5B0?>< @>1>B8 1C;> 287=0G8B8 GCB;82VABP <V:@>D;>@8 4> 

0=B81V>B8:V2, ?@>B8<V:@>1=C 0:B82=VABP ?@>1V>B8:C B. coagulans AB>A>2=> 

71C4=8:V2 10:B5@V0;P=8E V=D5:FV9 ?B8FV.  

�@C?>25 70AB>AC20==O ?@5?0@0BV2 є ?>H8@5=8< ?@8 ;V:C20==V V=D5:FV9 

C A8AB5<0E 28@>1=8FB20 1@>9;5@V2. �V;PHVABP 0=B81V>B8:V2 4;O :C@59 2 40=89 

G0A 4>72>;5=V 4;O ?@89><C 2A5@548=C.  

&><C 0=B81V>B8:8 70AB>A>2CNBP 2AV9 ?B8FV, O: E2>@V9, B0: V 74>@>2V9 

[60]. "1AO3 A?>6820==O 0=BB81V>B8:V2 2V4@V7=OєBPAO <V6 >:@5<8<8 >A>10<8 2 

3@C?>2><C ;V:C20==V [36].  

&5>@5B8G=> V=482V4C0;P=5 ?5@>@0;P=5 ;V:C20==O <>3;> 1 AB>AC20B8AO 

;8H5 4;O E2>@8E 1@>9;5@V2 V 30@0=BC20B8 B>G=5 A?>6820==O. *5 7<5=HCє 
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:V;P:VABP ?B8FV, I> ?V440NBPAO 2?;82C, 70157?5GCє ?@028;P=5 4>7C20==O, 0 

>B65, <>65 7<5=H8B8 @>728B>: V ?>H8@5==O @578AB5=B=>ABV 2 3@C?V.  

#@>B5 5:A?5@8<5=B0;P=V 4>A;V465==O ?>:070;8, I> 70;8H:8 

0=B81V>B8:V2 V ABV9:V 10:B5@VW <>6CBP 1CB8 ?5@540=V 2V4 >1@>1;5=8E B20@8= 4> 

=5 ;V:>20=8E B20@8=, O:V CB@8<CNBPAO 2 >4=><C ?@8<VI5==V, 01> 

?5@5<VICNBPAO G5@57 BV A0<V A5:FVW ?B0H=8:0 [115].  

�;O 287=0G5==O <0:A8<0;P=> 5D5:B82=>3> 0=B8<V:@>1=>3> ?@5?0@0BC 

?@>2>48;8 287=0G5==O GCB;82>ABV 284V;5=>W ?0B>35==>W <V:@>D;>@8.  

�0 @57C;PB0B0<8 ?@>2545=8E 5:A?5@8<5=BV2 1C;> 2AB0=>2;5=>, I> E. coli 

=5 ?@>O2;O2 GCB;82>ABV 4> 66,67 % ?@5?0@0BV2, ?><V@=> GCB;8289 3 4> 

16,67 %, V GCB;8289 3 4> 16,67 %. ' 4>A;V465==OE ?@>2545=8E 7V S. 4ureus 

1C;> 2AB0=>2;5=>, I> =5 ?@>O2;O2 GCB;82>ABV 4> 58,32 % 0=B81V>B8:V2, 

?><V@=> GCB;8289 3 4> 4,16 %,, V GCB;8289 3 4> 37,50 %. 

�>4020==O ?@>1V>B8:V2 4> >A=>2=>3> @0FV>=C 28O2;OєBPAO ?>:@0ICє 

?@>4C:B82=VABP @>ABC, O:VABP <’OA0 B0 3C<>@0;P=89 V<C=VB5B, 0 B0:>6 

7<5=HCNG8 284V;5==O ?0B>35==8E <V:@>>@30=V7<V2.   

� @57C;PB0BV 4>A;V465==O GCB;82>ABV 284V;5=>W <V:@>D;>@8 S. 4ureus  B0 

E. coli 4> 0=B81V>B8:V2 1C;> 2AB0=>2;5=>, I> 7 24 ?5@52V@5=8E GCB;82VABP 

?@>O2;O;8 4> G>B8@P>E ?@5?0@0BV2.  

�C2 >1@0=89 0=B81V>B8: 7 <0:A8<0;P=8< A?5:B@>< 4VW 3 F5DBV>:;V= 4;O 

;V:C20==O :C@G0B-1@>9;5@V2. #@>2545=5 4>A;V465==O ?>:070;> 25;8:89 

2V4A>B>: 0=B81V>B8:V2, 4> O:8E 10:B5@VW =5 1C;8 GCB;82V 01> ?><V@=> GCB;82V 

[215]. 

&><C 4;O ?@>DV;0:B8:8 0=B81V>B8:>@578AB5=B=>ABV C 3>A?>40@AB2V 1C2 

70?@>?>=>20=89 ?@>1V>B8: В. coagulans. �C;> ?@>2545=5 287=0G5==O 

0=B03>=VAB8G=8E 2;0AB82>AB59 ?@>1V>B8G=>3> HB0<C В. coagulans AB>A>2=> 

10:B5@V9 284V;5=8E C ?B0H=8:C.  

� @57C;PB0BV ?@>2545=>3> 5:A?5@8<5=BC 2AB0=>2;5=>, I> C В. coagulans 

@>72545==V 1×109, �'"/3 ?@>O282 =09:@0IV 0=B03>=VAB8G=V 2;0AB82>ABV C 
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283;O4V 7>=8 70B@8<:8 @>ABC C A5@54>28I0E 7 10:B5@VO<8, O:V 1C;8 284V;5=V C 

?@8<VI5==V ?B0H=8:0 [223].  

�0B@8<:0 @>ABC C 7@07:0E V7 В. coagulans 2 @>72545==V 1×107, �'"/3 1C;0 

1V;PH5 7 E. faecium 3 =0 48,63 %; C. jejuni3 =0 55,67 %; E. coli – =0 80,61 %; 

E. fecalis 3 =0 41,59 %; L. monocytogenes 3 =0 48,67 %; S aureus 3 =0 17,92 %; 

S. enterica  – =0 22,44 %, ?>@V2=O=> 4> :>=B@>;N.  

' G0H:0E #5B@V 7 В. coagulans  1×109, �'"/3 45<0@:0FV9=0 7>=0 1C;0 

1V;PH5 ?>@V2=O=> 4> 1×105, �'"/3 =02:>;> E. faecium 3 =0 174,0 %; C. jejuni3 

=0 164,4 %; E. coli – =0 269,3 %; E. fecalis 3 =0 150,51 %; L. monocytogenes 3 =0 

93,75 %; S aureus 3 =0 178,5 %; S. enterica  – =0 287,48 %.  

#@>2545=5 4>A;V465==O ?>:07Cє, I> 4> В. coagulans 2AV 10:B5@VW 

?@>O28;8 GCB;82VABP 70;56=> 2V4 :>=F5=B@0FVW. 

#@>1V>B8:8 284V2 Bacillus є =091V;PH G0AB> 26820=8<8 ?@>1V>B8:0<8 C 

B20@8==8FB2V G5@57 WE 740B=VABP CB2>@N20B8 A?>@8, I> 70157?5GCє WE 

286820==O 2 AC2>@8E C<>20E =02:>;8H=P>3> A5@54>28I0, ?@>@>AB0==O A?>@ 

C H;C=:>2>-:8H:>2><C B@0:BV B0 A8=B57 0=B8<V:@>1=8E @5G>28= [165].  

�>4020==O ?@>1V>B8:V2 C @0FV>= B0:>6 A?@8Oє ?@8@>ABC 682>W <0A8 V 

70?>1V30B8 ?0B>35==8< V=D5:FVO< C A2V9AP:>W ?B8FV [6, 97].  

�0=5?>:>є==O I>4> 4>1@>1CBC B20@8= ?@>4>26Cє 70;8H0B8AO 

206;828< :><?>=5=B>< 70:>=>402AB20 B0 ?>;VB8:8, ?>2’O70=>W 7 :><5@FV9=8< 

28@>1=8FB2>< E0@G>28E ?@>4C:BV2 4;O B20@8=. %>FV0;P=89 B0 @8=:>289 B8A: 

є @CHV9=>N A8;>N 70:>=>402AB20 B0 ?@872>48BP 4> 7<V=8 A8AB5< C?@02;V==O 

?B0EV2=8FB2>< .  

#@>2545=V 4>A;V465==O ?>:070;8, I> E. coli =5 ?@>O2;O;0 GCB;82>ABV 4> 

66,67 % ?@5?0@0BV2, ?><V@=> GCB;8289 3 4> 16,67 %,, V GCB;8289 3 4> 16,67 %; 

7V S. 4ureus 1C;> 2AB0=>2;5=>, I> =5 ?@>O2;O2 GCB;82>ABV 4> 58,32 % 

0=B81V>B8:V2, ?><V@=> GCB;8289 3 4> 4,16 %,, V GCB;8289 3 4> 37,50 %. 

�AB0=>2;5=>, I> 7 24 ?5@52V@5=8E GCB;82VABP 284V;5=V <V:@>>@30=V7<8 
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?@>O2;O;8 4> G>B8@P>E ?@5?0@0BV2. !091V;PHC GCB;82VABP 284V;5=V V7>;OB8 

?@>O28;8 AB>A>2=> 0=B81V>B8:C F5DBV>:;V=.  

�>A;V465==O<8 2AB0=>2;5=>, I> C В. coagulans @>72545==V 1×109, �'"/3 

<0є 0=B03>=VAB8G=V <0:A8<0;P=V 2;0AB82>ABV [107].  

#V4AC<>2CNG8 >B@8<0=V @57C;PB0B8 <>6=0 AB25@46C20B8, I> 284V;5=V 

<V:@>>@30=V7<8 ?@>O2;O;8 GCB;82VABP 4> G>B8@P>E ?@5?0@0BV2.  

�@V< B>3>, 4>2545=> I> E. coli =5 ?@>O2;O;0 GCB;82>ABV 4> 66,67 % 

?@5?0@0BV2, ?><V@=> GCB;8289 3 4> 16,67 %, GCB;8289 3 4> 16,67 %; 7V S. 

4ureus =5 ?@>O2;O2 GCB;82>ABV 4> 58,32 % 0=B81V>B8:V2, ?><V@=> GCB;8289 3 

4> 4,16 %,, V GCB;8289 3 4> 37,50 %. �>A;V465==O<8 2AB0=>2;5=>, I> C В. 

coagulans @>72545==V 1×109, �'"/3 <0є <0:A8<0;P=V 0=B03>=VAB8G=V 

2;0AB82>ABV [44]. 

Bacillus coagulans – F5 3@0<?>78B82=0, D0:C;PB0B82=> 0=05@>1=0, 

=5?0B>35==0 10:B5@VO, I> CB2>@Nє 5=4>A?>@8, I> ?@>4C:Cє <>;>G=C :8A;>BC, 

V W9 =040=> '?@02;V==O< 7 :>=B@>;N 70 ?@>4C:B0<8 9 ;V:0<8 %,� (FDA) 

AB0BCA 7030;P=>287=0=>W 157?5G=>W [39, 135].  

�848 Bacillus coagulans 28:;8:0NBP 25;8:89 V=B5@5A, O:89  ?>2’O70=89 

7 WE ?@>1V>B8G=8<8 2;0AB82>ABO<, 2:;NG0NG8 ?@83=VG5==O ?0B>35=V2, 

0=B8>:A840=B=C, 0=B8<V:@>1=C, V<C=><>4C;NNGC B0 D5@<5=B0FV9=C 740B=VABP 

C ?>є4=0==V 7 WE B>;5@0=B=VABN 4> 5:AB@5<0;P=8E C<>2 [98, 109, 112].  

�@>9;5@0< 4> @0FV>=C 4>4020;8 5:A?5@8<5=B0;P=89 ?@>1V>B8G=89 HB0< 

Bacillus coagulans ALM86 28@>1=8FB20 2 ## «�@>=>A �3@>», ':@0W=0. !0 

>A=>2V >B@8<0=8E @57C;PB0BV2 1C;0 @>7@>1;5=0 ;8ABV2:0-2:;04:0.  

 5B>N =0ABC?=>3> 4>A;V465==O 1C;> 287=0G5==O 2;0AB82>AB59 Bacillus 

coagulans.  

!0 ?5@H><C 5B0?V  ?V43>BC20;8 :C;PBC@C Bacillus coagulans ALM 86 7 

FVєN <5B>N 28@>IC20;8 WW =0 >2>G52><C A5@54>28IV, 3>BC20;8 <07:8 B0 

4>A;V46C20;8 ?V4 <V:@>A:>?><. &0:>6 287=0G0;8 ABC?V=P 0435782=>ABV 

2V4=>A=> 5@8B@>F8BV2 ?V2=O 4;O 287=0G5==O 2V@C;5=B=>ABV HB0<C.  
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#@8 4>A;V465==V V=45:AC 0435782=>ABV 5@8B@>F8BV2 B. coagulans ALM 86 

2AB0=>28;8 I> 2V= A:;0402 2,350,12, F5 70 <5B>4>< �@8;VA є A5@54=V< 

?>:07=8:><, A5@54=V9 ?>:07=8: 04357VW  3 1,800,05, B0 :>5DVFVє=B CG0ABV 

5@8B@>F8BV2 2 0435782=><C ?@>F5AV 3 85,341,12 [155].  

� @57C;PB0BV 287=0G5==O 2;0AB82>AB59 B. coagulans ALM 86 1C;> 

2AB0=>2;5=>, HB0< <0є A5@54=V9 ?>:07=8: 0435782=>ABV, I> 2:07Cє =0 

02V@C;5=B=VABP 10:B5@VW AB>A>2=> <0:@>>@30=V7<C.  

!0ABC?=0 7=0GCI0 20@V015;P=VABP 2V4<VG0є 7030;P=C :V;P:VABP 10:B5@V9 C 

2<VABV B>=:>3> :8H5G=8:0 1@>9;5@V2 @V7=8E 3@C? =0 ?>G0B:C 28@>IC20==O 

?B0EV2. ' F59 ?5@V>4 10:B5@V0;P=5 >1AV<5=V==O :8H5G=8:0 C :C@G0B 1-3> V 2-3> 

4>A;V4=8E 3@C? 1C;0 ?@81;87=> 2 1,5-2,0 @078 28I5, =V6 C :>=B@>;V. 

!0 4@C389 B8645=P 4>A;V465==O 70A5;5==O :>@8A=>N <V:@>D;>@>N 

:8H5G=8:0 Lactobacillus sp. 71V;PH8;>AP C :C@G0B ?5@H>W 4>A;V4=>W 3@C?8 =0 

1,48 %, 4@C3>W 3 =0 31,94 % B0 B@5BP>W 3 =0 64,78 %, ?>@V2=O=> 7 :>=B@>;P=>N 

(@f0,05). !0 5 B8645=P 4>A;V465==O C :C@G0B-1@>9;5@V2 C 2<VABV :8H5G=8:C 

:V;P:VABP Lactobacillus sp. 1C;0 1V;PH5 2 ?5@H>W 4>A;V4=>W 3@C?8 =0 33,78 %, 

4@C3>W 3 =0 50,0 %, B@5BP>W 3 =0 78,37 % (@f0,05), ?>@V2=O=> 7 :>=B@>;P=>N 

3@C?>N.  

�@V< B>3>, =5>1EV4=> 2V4<VB8B8 B5=45=FVN 4> 71V;PH5==O :V;P:>ABV 

Lactobacillus sp. C :C@G0B 4>A;V4=8E 3@C?, ?>@V2=O=> 7 2 B86=5< 4>A;V465=P. 

�> @>48=8 Enterobacteriaceae sp. 2V4=>AOBPAO 10:B5@V9, I> 2:;NG0є 2V4><V 

?0B>35=8 B0:V O: Escherichia coli.  

&><C 7=865==O :V;P:>ABV F8E <V:@>>@30=V7<V2 C :8H5G=8:C :C@G0B 

4>A;V4=8E 3@C? 1C;> >7=0:>N :>=:C@5=B>A?@><>6=>ABV ?@>1V>B8G=>3> HB0<C 

Bacillus coagulans ALM 86 [55].   

!0 4@C389 B8645=P ?@>2545==O 4>A;V465==O 1C;> 2AB0=>2;5=> 2V@>3V4=5 

7=865==O 2<VABC 10:B5@V9 Enterobacteriaceae sp. C ?5@HV9 4>A;V4=V9 3@C?V =0 

34,5,9 %, C 4@C3V9 3 =0 37,27 %, C B@5BV9 3 =0 53,16 % (@f0,05), ?>@V2=O=> 7 

:>=B@>;P=>N 3@C?>N.  
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!0 ?’OB89 B8645=P 5:A?5@8<5=BC 2V41C20;>AP 7<5=H5==O :V;P:>ABV 

Enterobacteriaceae sp. C 420=04FOB8?0;V9 :8HFV C ?5@HV9 3@C?V =0 51,48 %, C 

4@C3V9 3 =0 65,11 %, C B@5BV9 3 =0 90,67 % (@f0,05), ?>@V2=O=> 7 :>=B@>;5<.  

!0 4@C389 B8645=P 4>A;V465==O ?>:070;8 2V@>3V4=5 ?@83=VG5==O @>ABC 

Staphylococcus sp. C 4>A;V4=8E 3@C?0E C ?5@HV9 =0 40,65 %, C 4@C3V9 3 =0 56,86 

%, C B@5BV9 3 =0  66,68 % (@f0,05), ?>@V2=O=> 7 :>=B@>;P=>N 3@C?>N. #> 

7025@H5==N 5:A?5@8<5=BC @V25=P Staphylococcus sp. 2V@>3V4=> 7=8782AO 2 

?5@HV9 4>A;V4=V9 3@C?V =0 15,04 %, 2 4@C3V9 3 =0 35,44 %, 2 B@5BV9 3 =0 

51,47 % (@f0,05), ?>@V2=O=> 7 :>=B@>;5< [53].  

�AB0=>2;5=0 7=0G=0 @>;P <V:@>D;>@8 H;C=:>2>-:8H:>2>3> B@0:BC C 

B@02;5==V, 2A<>:BC20==V, 74>@>2’W, ?@>4C:B82=>ABV B0 V=H8E DV7V>;>3VG=8E 

DC=:FVOE. &0:>6 :8H:>20 <V:@>D;>@0 B0:>6 70E8I0є 3>A?>40@O 2V4 ?0B>35=V2 

B0 70?0;5==O A;87>2>W >1>;>=:8.  

�> A:;04C 0A>FV9>20=>W <V:@>D;>@8 C2V9H;8 =5 V45=B8DV:>20=V 

<V:@>>@30=V7<8, O:V >4=0: <0NBP 2?;82 =0 7030;P=C :V;P:VABP <V:@>>@30=V7<V2 

C 420=04FOB8?0;V9 :8HFV :C@G0B 1@>9;5@V2.  

�<VAB 0A>FV9>20=>W <V:@>D;>@8 =0 4@C3><C B86=V 5:A?5@8<5=BC 1C2 

=86G89 C ?5@HV9 4>A;V4=V9 3@C?V =0 21,12 %, C 4@C3V9 3 =0 16,81 %, C B@5BV9 3 

=0 22,32 % (@f0,05), ?>@V2=O=> 7 :>=B@>;5<. !0 <><5=B 7025@H5==O 

4>A;V465==O :V;P:VABP 0A>FV9>20=>W <V:@>D;>@8 C ?5@HV9 4>A;V4=V9 3@C?V 

1C;0 <5=H5 =0 8,13 %, C 4@C3V9 3 =0 21,31 % B0 C B@5BV9 3 =0 26,12 % (@f0,05) 

[58].  

�>A;V465==O<8 2AB0=>2;5=>, I> C :C@G0B 4>A;V4=8E 3@C? 2V@>3V4=> 

1V;PH0 1C;0 :V;P:VABP :>@8A=>W <V:@>D;>@8 Lactobacillus sp. B0 <5=H0 

Enterobacteriaceae sp. B0 Staphylococcus sp. �@V< B>3>, B. coagulans @4є 

CB;<F<6A<= 6C?<6 A4  @>728B>: :8H:>2>3> V<C=VB5BC B0 <V:@>1V><C, 0 B0:>6 

70157?5GCє 70E8AB 2V4 ?0B>35=V2 B0:8E O: S. enteritidis C :C@G0B.  

�AB0=>2;5=>, I> =0 4@C389 B8645=P 4>A;V465==O @V25=P Lactobacillus sp. 

C :8H5G=8:C :C@G0B ?5@H>W 4>A;V4=>W 3@C?8 1C2 28I5 =0 1,48 %, 4@C3>W 3 =0 



96 

31,94 % B0 B@5BP>W 3 =0 64,78 %; =0 5 B8645=P 4>A;V465==O: 2 ?5@H>W 

4>A;V4=>W 3@C?8 =0 33,78 %, 4@C3>W 3 =0 50,0 %, B@5BP>W 3 =0 78,37 %.  

!0 4@C389 B8645=P 4>A;V465==O 1C;> 2AB0=>2;5=> 7=865==O 2<VABC 

Enterobacteriaceae sp. C ?5@HV9 4>A;V4=V9 3@C?V =0 34,5,9 %, C 4@C3V9 3 =0 

37,27 %, C B@5BV9 3 =0 53,16 %; =0 5 B8645=P: C ?5@HV9 3@C?V =0 51,48 %, C 

4@C3V9 3 =0 65,11 %, C B@5BV9 3 =0 90,67 %, ?>@V2=O=> 7 :>=B@>;5<.  

!0 4@C389 B8645=P 4>A;V465==O ?>:070;8 ?@83=VG5==O @>ABC 

Staphylococcus sp. C 4>A;V4=8E 3@C?0E C ?5@HV9 =0 40,65 %, C 4@C3V9 3 =0 56,86 

%, C B@5BV9 3 =0  66,68 %; =0 5 B8645=P ?5@HV9 4>A;V4=V9 3@C?V =0 15,04 %, 2 

4@C3V9 3 =0 35,44 %, 2 B@5BV9 3 =0 51,47 % (@f0,05), ?>@V2=O=> 7 :>=B@>;5< 

[68].  

�<C==C A8AB5<C :C@59 <>6=0 @>74V;8B8 =0 ?5@28==V V<C==V >@30=8 B0 

;V<D>W4=C B:0=8=C. #5@28==8<8 V<C==8<8 AB@C:BC@0<8 є B8<CA, 45 

28@>1;ONBPAO V 4>7@V20NBP &-;V<D>F8B8; 1C@A0 (01@8FVCA0, 45 4>7@V20NBP �-

;V<D>F8B8; V :VAB:>289 <>7>:, 45 28@>1;ONBPAO ?>?5@54=8:8 :;VB8= :@>2V. 

�@V< B>3>, ?V4 G0A 5<1@V>=0;P=>3> @>728B:C :C@59 465@5;>< 

<0B5@8=AP:8E 0=B8BV; є 6>2B>:. #5@28==V ;V<D>W4=V >@30=8 2 >A=>2=><C 

4VNBP O: F5=B@8 28@>1=8FB20 B0 4>7@V20==O 040?B82=8E V<C==8E :;VB8=. 

�B>@8==V ;V<D>W4=V B:0=8=8 A?5FV0;V7CNBPAO =0 :>=B@>;V V<C==8E @50:FV9. 

�>=8 0:B82CNBP V<C==V 5D5:B>@=V :;VB8=8, B0:V O: ;V<D>F8B8.  

#VA;O 4>7@V20==O 2 ?5@28==8E ;V<D>W4=8E >@30=0E &- V �-;V<D>F8B8 

7=>2C ?>B@0?;ONBP C :@>2>BV: V :>;>=V7CNBP 2B>@8==V ;V<D>W4=V B:0=8=8, 

I>1 ?>;53H8B8 ?@54AB02;5==O 0=B835=C ;V<D>W4=8< :;VB8=0< V V=VFVN20B8 B0 

@53C;N20B8 040?B82=C V<C==C 2V4?>2V4P. 

#@>1V>B8:8 A?@8ONBP ?@8A:>@5==N @>ABC, 7<V=V :8H:>2>3> <V:@>1V><C 

B0 AB8<C;N20==N V<C=VB5BC. &0:>6 ?@>1VB8:8 7=86CNBP 2?;82 B5?;>2>3> 

AB@5AC, 70E8I0NG8 :8H5G=8: 2V4 ?0B>35=V2 V A?@8ONBP ?5@5B@02;5==N 

?>682=8E @5G>28=.  
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"4=0: =5>1EV4=> 2@0E>2C20B8, I> ?@>1V>B8G=V HB0<8 <0NBP A2>W 

:C;PBC@0;P=V 2;0AB82>ABV V @V7=89 2?;82 =0 ?B8FN.  5B>N @>1>B8 1C;> 

287=0G8B8 2;82 B. coagulans =0 B8<CA B0 1C@AC :C@G0B-1@>9;5@V2 [128].  

�;O 287=0G5==O <>6;82>3> B>:A8G=>3> 2?;82C =0 >@30=V7< :C@G0B B0 

V<C==C A8AB5<C ?@>2>48;8 @>7B8= B0 4>A;V465==O V<C=>:><?5B5=B=8E 

>@30=V2.  

%5@54=O <0A0 B8<CAC C :C@G0B-1@>9;5@V2 2 4>A;V4=8E B0 :>=B@>;P=8E 

3@C?0E 1C;0 ?@0:B8G=> >4=0:>20, B><C V=45:A B8<CAC =5 @>7@0E>2C20;8. � 

?@>2545=8E 4>A;V465=P 284=>, I> A5@54=O <0A0 1C@A8 2 1 4>A;V4=V9 B0 

:>=B@>;P=V9 3@C?0E 1C;0 =86G0, ?>@V2=O=> 7 V=H8<8.  

� ?5@HV9 4>A;V4=V9 3@C?V A5@54=O <0A0 >@30=0 1C;0 1V;PH0 =0 4,82 %, 2 

4@C3V9 2V@>3V4=> 3 =0 30,0 %, 2 B@5BV9 3 =0 37,53 % (@f0,05), ?>@V2=O=> 7 

:>=B@>;5<.  

�V4?>2V4=> 4> >B@8<0=8E @57C;PB0BV2 1C@A0;P=89 V=45:A 1C2 28I89 C 

?5@HV9 4>A;V4=V9 3@C?V =0 15 %, C 4@C3V9 3 =0 25 , C B@5BV9 3 =0 30 %, 

?>@V2=O=> 7 :>=B@>;5<.  

#@>2545=89 5:A?5@8<5=B 40є ?V4AB02C 22060B8, I> :C@G0B0 4>A;V4=8E 

3@C?, 45 70AB>A>2C20;8 O: 4>102:C 4> @0FV>=C Bacillus coagulans ALM 86, <0;8 

1V;PHC <0AC BV;0, 715@565=VABP B0 V<C==89 AB0BCA 2 ?>@V2=O==V 7 :>=B@>;P=>N 

3@C?>N [214]. 

�@V< B>3>, 4>A;V465==O<8 2AB0=>2;5=> =0O2=VABP AB8<C;NNG>3> 2?;82C 

B. coagulans ALM 86 =0 V<C=>:><?5B5=B=V >@30=8 3 1C@AC, I> 40є ?V4AB02C 

4;O 28:>@8AB0==O  B. coagulans 2 O:>ABV V<C=><>4C;OB>@C.  

&0:>6 70 @0EC=>: ?>:@0I5==O 70A2>є==O :>@<V2 C :C@G0B 4>A;V4=8E 3@C? 

2V41C;>AP 7<5=H5==O :>=25@AVW :>@<V2, I> 2V4>1@060єBPAO C 5:>=><VG=V9 

4>FV;P=>ABV 70AB>AC20==O B. coagulans 2 O:>ABV 4>102:8 4> :>@<C :C@G0B0<-

1@>9;5@0< [206, 211].  

"A:V;P:8 V<C==V9 A8AB5<V ?>B@V15= G0A 4;O 4>7@V20==O :C@59, O:V H284:> 

@>ABCBP, A?>AB5@V30єBPAO 1V;PH0 GCB;82VABP 4> ?0B>35=V2. �=B5=A82=89 @VAB V 
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28:>@8AB0==O :>@<V2 4;O 704>2>;5==O ?>B@51 C @>ABV <>6CBP 2V41C20B8AO 70 

@0EC=>: @>728B:C V<C==>W A8AB5<8.  

�8A>:0 V=B5=A82=VABP @>ABC B0 >1<V==8E ?@>F5AV2 2 >@30=V7<V :C@G0B-

1@>9;5@V2 40є ?V4AB028 4;O ?>HC:C 157?5G=8E AB8<C;OB>@V2 @>ABC B0 

V<C=VB5BC, B><C 2 O:>ABV 0;PB5@=0B8 C 4>A;V465==V 4>1@5 A515 ?>:0702 

?@>1V>B8: B. coagulans ALM 86 4;O ?@><8A;>2>3> 28:>@8AB0==O [7, 221].  

�>A;V465==O 2?;82C B. Eoagulans =0 V<C=>:><?5B5=B=V >@30=V ?>:070;>, 

I> A5@54=O <0A0 1C@A8 2 ?5@HV9 4>A;V4=V9 3@C?V 1C;0 1V;PH0 =0 4,82 %, 2 

4@C3V9 3 =0 30,0 %, 2 B@5BV9 3 =0 37,53 %, ?>@V2=O=> 7 :>=B@>;5<.  

 5B>N =0ABC?=>3> 4>A;V465==O 1C;> 287=0G8B8 2?;82 @V7=8E 

:>=F5=B@0FV9 ?@>1V>B8:C B. coagulans =0 35<0B>;>3VG=V ?>:07=8:8 :C@G0B. 

�>A;V465==O ?@>2>48;8AP 2 C<>20E 2V20@VN D0:C;PB5BC 25B5@8=0@=>W 

<548F8=8 %C<AP:>3> =0FV>=0;P=>3> 03@0@=>3> C=V25@A8B5BC �C@G0B0-

1@>9;5@8 (:@>A �>11-500) 1C;8 >1@0=V 2 O:>ABV >1’є:BC 4>A;V465==O, 7 O:8E 

AD>@<C;N20;8 4 4>A;V4=V 3@C?8, B0 >4=0 :>=B@>;P=0 ?> 25 3>;V2 2 :>6=V9.  

#B8FN 7 ?5@H>W ?> 36 4>1C CB@8<C20;8 =0 ?V4;>7V =0 3;81>:V9 ?V4AB8;FV 

V 3>4C20;8 :><1V:>@<>< 2V4?>2V4=> =>@<0B82=8< ?>:07=8:0<.  

%?>AB5@V30;8 4>AB>2V@=C @V7=8FN 70 @57C;PB0B0<8 :;V=VG=>3> 0=0;V7C 

:@>2V <V6 3@C?0<8 :C@G0B-1@>9;5@V2. $V25=P 35<>3;>1V=C 1C2 28I5 C ?5@HV9 

4>A;V4=V9 3@C?V 3 =0 6,19 %, C 4@C3V9 3 =0 32,94 %, C B@5BV9 3 =0 53,72 % 

(*$<0,05), ?>@V2=O=> 7 :>=B@>;P=>N.  

�V@>3V4=5 71V;PH5==O 5@8B@>F8BV2 DV:AC20;8 4>A;V4=8E 3@C?0E C 

?5@HV9 3 =0 45,54 %, C 4@C3V9 3 =0 58,41 %, C B@5BV9 3 =0101,48 % (*$<0,05). 

�>4020==O ?@>1V>B8:V2 4> >A=>2=>3> @0FV>=C :C@G0B ?>78B82=> 2?;8=C;> =0 

2<VAB ;59:>F8BV2 C :@>2V. 

�V;P:VABP ;59:>F8BV2 1C;0 1V;PH5 C :@>2V :C@G0B-1@>9;5@V2 C ?5@HV9 

4>A;V4=V9 3@C?V 3 =0 4,82 %, C 4@C3V9 =0 18,63 %, C B@5BV9 3 =0 25,44 %, C 

?>@V2=O==V 7 :>=B@>;5<.  
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� @57C;PB0BV ?@>2545=8E 4>A;V465=P 1C;> B0:>6 2AB0=>2;5=>, I> 2<VAB 

B@><1>F8BV2 C :@>2V :C@G0B 4>A;V4=8E 3@C? 1C2 =86G8< C ?5@HV9 3 =0 

15,85 %, C 4@C3V9 3=0 21,54 %, C B@5BV9 =0 34,14 % (*$<0,05) ?>@V2=O=> 7 

:>=B@>;5<. 

#@>BO3>< 5:A?5@8<5=BC B0:>6 287=0G0;8 C :@>2V :C@G0B-1@>9;5@V2 

@V25=P <5B01>;VBV2.  

$57C;PB0B8 FP>3> 4>A;V465==O ?>:070;8, I> :>=F5=B@0FVO 7030;P=>3> 

E>;5AB5@8=C 1C;0 2V@>3V4=> <5=H5 C B@5BV9 4>A;V4=V9 3@C?V =0 24,77 % 

(*$<0,05), ?>@V2=O=> 7 :>=B@>;P=>N.  

"1<V= ;V?V4V2 2 >@30=V7<V :C@G0B-1@>9;5@V2 ?>:@0I82AO B0:>6 70 

@0EC=>: 7<5=H5==O C A8@>20BFV :@>2V 2<VABC B@83;VF5@84V2 C B@5BV9 4>A;V4=V9 

3@C?V =0 54,80 % (*$<0,05), ?>@V2=O=> 7 :>=B@>;5<. ' ?5@HV9 B0 4@C3V9 

4>A;V4=8E 3@C?0E @V25=P E>;5AB5@8=C B0 B@83;VF5@84V2 1C2 =0 >4=><C @V2=V. 

�<VAB A5G>28=8 C A8@>20BFV :@>2V :C@G0B 4>A;V4=8E 3@C? ?@>BO3>< 

5:A?5@8<5=BC 1C2 =86G5 C ?5@HV9 3 =0 19,20%, C 4@C3V9 3 =0 33,86 %, C 

B@5BV9 3 =0 34,13 % (*$<0,05), ?>@V2=O=> 7 :>=B@>;5<. �@V<, B>3> @V25=P 

:@50B8=V=C C :@>2V :C@G0B 4>A;V4=8E 3@C? 1C2 <5=H5 C ?5@HV9 3 =0 6,52 %, C 

4@C3V9 3 =0 8,71 %, C B@5BV9 3 =0 21,69 %.  

�>4020==O 4> >A=>2=>3> @0FV>=C :C@G0B-1@>9;5@V2 ?@>1V>B8:C <0;> 

?>78B82=89 2?;82 =0 70A2>є==O ?@>B5W=C. $V25=P 7030;P=>3> 1V;:0 B0 

3;>1C;V=C 2 A8@>20BFV :@>2V 1C2 28I5 C ?5@HV9 =0 3,14 3 7,62 %, C 4@C3V9  =0 

21,70 3 17,32 %, C B@5BV9 =0 56,27 3 70,99 % (*$<0,05) 2V4?>2V4=>, ?>@V2=O=> 7 

:>=B@>;P=>N 3@C?0<8. 

�:B82=VABP D5@<5=BV2, 0A?0@B0B0<V=>B@0=AD5@078 B0 

0;0=V=0<V=>B@0=AD5@078 1C;0 =0 >4=><C @V2=V 2 4>A;V4=8E B0 :>=B@>;P=>W 

3@C?0E, B0 =5 <0;0 4>AB>2V@=>W @V7=8FV.  

"B@8<0=89 @57C;PB0B 2:07Cє =0 B5, I> @V25=P <5B01>;VBV2 C :C@G0B-

1@>9;5@V2 1C2 C <560E =>@<8 B0 =5 2V4@V7=O2AO 2V4 ?B8FV :>=B@>;P=>W 3@C?8.  
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' FP><C 4>A;V465==V <8 4>A;V46C20;8 2?;82 ?@>1V>B8G=>3> HB0<C 7 

B. coagulans =0 35<0B>;>3VG=89 AB0BCA B0 <5B01>;V7< :C@G0B-1@>9;5@V2. 

$57C;PB0B8 FP>3> 4>A;V465==O ?>:070;8, I> 4>4020==O ?@>1V>B8:C 4> 

>A=>2=>3> @0FV>=C ?B8FV =5 <0;> =530B82=>3> 2?;82C =0 35<0B>;>3VG=V 

?>:07=8:8.   

�>4020==O ?@>1V>B8:V2 4> @0FV>=C :C@G0B 2?;8=C;> =0 71V;PH5==O 

2<VABC 5@8B@>F8BV2 B0 ;59:>F8BV2 C :@>2V :C@G0B. *5 <>6=0 ?>OA=8B8 :@0I8< 

<5B01>;V7<>< C 4>A;V4=8E 3@C?0E, ?>@V2=O=> 7 :>=B@>;P=>N.  

�C;0 B5=45=FVO 4> B>3>, I> 70AB>AC20==O ?@>1V>B8:C ?@872>48;> 4> 

7=865==O @V2=O B@><1>F8BV2, ?>@V2=O=> 7 :>=B@>;5<.  

&@><1>F8B8 <>6CBP 1CB8 V=48:0B>@>< 70?0;5==O, V WE ?V428I5=89 

@V25=P <>65 1CB8 ?>2’O70=89 7 10:B5@V0;P=8<8 V=D5:FVO<8 2 >@30=V7<V 

B20@8=. ' FP><C 2V4=>H5==V =86GV @V2=V B@><1>F8BV2 C :C@G0B, O:V 

>B@8<C20;8 ?@>1V>B8:8, <>6CBP A2V4G8B8 ?@> =86GV @V2=V 10:B5@V0;P=8E 

70E2>@N20=P C :C@G0B.  

�0 @57C;PB0B0<8 ?@>2545=8E 5:A?5@8<5=BV2 2AB0=>2;5=>, I> >1<V= 

;V?V4V2 2 >@30=V7<V :C@G0B-1@>9;5@V2 ?>:@0I82AO B0:>6 70 @0EC=>: 

7<5=H5==O C A8@>20BFV :@>2V 2<VABC B@83;VF5@84V2 B0 E>;5AB5@8=, >A>1;82> C 

B@5BV9 4>A;V4=V9 3@C?V, ?>@V2=O=> 7 :>=B@>;5<.  

�>=F5=B@0FVO 7030;P=>3> 1V;:0 B0 3;>1C;V=V2 1C;0 2V@>3V4=> 28I0 C 

A8@>20BFV :@>2V :C@G0B 4>A;V4=8E 3@C?.  

&0:C B5=45=FVN <>6=0 ?>OA=8B8 :@0I8< 70A2>є==O< ?@>B5W=C 2 

=0A;V4>: 28:>@8AB0==O ?@>1V>B8:C. �@V< B>3>, 71V;PH5==O @V2=O 3;>1C;V=V2 

?>2’O70=> 7 ?V428I5==O< >?V@=>ABV >@30=V7<C.  

#>78B82=89 2?;82 70AB>AC20==O ?@>1V>B8:C 2V4>1@0782AO C 7<5=H5==V 

@V2=O A5G>28=8 B0 :@50B8=V=C C A8@>20BFV :@>2V :C@G0B-1@>9;5@V2.  

�<VAB 0A?0@B0B0<V=>B@0=AD5@078 B0 0;0=V=0<V=>B@0=AD5@078 1C2 

0=0;>3VG=89 C 4>A;V4=8E B0 :>=B@>;P=>W 3@C?0E, I> 4>2>48BP 2V4ACB=VABP 
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B>:A8G=>3> 2?;82C ?@>1V>B8:C B. coagulans 2 @V7=8E :>=F5=B@0FVOE 

(1×105  �'"/3, 1×107 �'"/3, 1×109
 �'"/3) =0 2=CB@VH=V >@30=8 V B:0=8=8.  

�>A;V465==O<8 4>2545=5 2V@>3V4=5 71V;PH5==O :V;P:>ABV 5@8B@>F8BV2 B0 

;59:>F8BV2 C 4>A;V4=8E 3@C?0E :C@G0B =0 ?5@HV9  =0 45,54-4,82 %, C 4@C3V9  

=0 58,41-18,63  %, C B@5BV9  =0101,48-25,44 % (*$<0,05). �=865==O @V2=O 

B@><1>F8BV2 C A8@>20BFV :@>2V 4>A;V4=8E 3@C? :C@G0B C ?5@HV9 3 =0 15,85 %, 

C 4@C3V9 3=0 21,54 %, C B@5BV9 =0 34,14 %.  

�AB0=>2;5=> 2V@>3V4=5 7=865==O @V2=O E>;5AB5@8=C =0 24,77 %, 

B@83;VF5@84V2 =0 54,80 % (*$<0,05), A5G>28=8 34,13 % B0 :@50B8=V=C 21,69 % 

C :C@G0B B@5BP>W 4>A;V4=>W 3@C?8.  

�<VAB 7030;P=>3> 1V;:0 B0 3;>1C;V=C C :C@G0B B@5BV9 4>A;V4=V9 3@C?V 

2V@>3V4=> 1C2 28I5 =0 56,27 B0 70,99 % (*$<0,05) 2V4?>2V4=>, ?>@V2=O=> 7 

:>=B@>;P=>N 3@C?0<8.  

�:B82=VABP D5@<5=BV2 1C;0 =0 >4=><C @V2=V C 2 4>A;V4=8E B0 :>=B@>;P=>W 

3@C?0E. 

#5@>@0;P=5 22545==O ?@>1V>B8:V2 G5@57 4>102:8 4> :>@<C B0 2>48 є 

H8@>:> 28:>@8AB>2C20=8< <5B>4>< C B20@8==8FB2V. � E>4V ?@>2545==O 

5:A?5@8<5=BC 287=0G0;8 <0AC BV;0 :C@G0B-1@>9;5@V2, WE 715@565=VABP B0 

:>=25@AVN :>@<C.  

� >B@8<0=8E @57C;PB0BV2 284=>, I> 2 ?@>F5AV 28@>IC20==O 1@>9;5@V2 

@V7=V :>=F5=B@0FVW ?@>1V>B8:C <0;8 @V7=89 2?;82 =0 ?@8@VAB <0A8 B0 

:>=25@AVN :>@<C.  

 0A0 BV;0 :C@G0B-1@>9;5@V2 2V:>< >4=0 4>10 =0 ?>G0B>: 4>A;V465==O 

1C;0 >4=0:>20. ' 2VFV 2V4  >4=>3> B0 42>E B86=V2 :C@G0B0 <0;8 0=0;>3VG=V 

?>:07=8:8 <0A8 BV;0 C 2AVE 4>A;V4=8E 3@C?0E B0 :>=B@>;P=V9.  

!0 21 4>1C 5:A?5@8<5=BC :C@G0B0 ?5@H>W 4>A;V4=>W 3@C?8 <0;8 1V;PHC 

<0AC BV;0 =0 5,9 %, 4@C3>W 3 =0 7,7%, B@5BP>W 3 =0 8,4 % (@f0,05), ?>@V2=O=> 7 

:>=B@>;5<.  



102 

%?>AB5@V30;8 71V;PH5==O <0A8 C 4>A;V4=8E 3@C? :C@G0B-1@>9;5@V2 =0 28 

4>1C 4>A;V465==O C ?5@HV9 3@C?V =0 1,6 %, C 4@C3V9 3 =0 4,6 %, C B@5BV9 3 =0 

9,2 % (@f0,05).  

� >B@8<0=8E @57C;PB0BV2 284=>, I> 2 ?@>F5AV 28@>IC20==O 1@>9;5@V2 

@V7=V :>=F5=B@0FVW ?@>1V>B8:C <0;8 @V7=89 2?;82 =0 ?@8@VAB <0A8 B0 

:>=25@AVN :>@<C.  

 0A0 BV;0 :C@G0B-1@>9;5@V2 2V:>< >4=0 4>10 =0 ?>G0B>: 4>A;V465==O 

1C;0 >4=0:>20. ' 2VFV 2V4  >4=>3> B0 42>E B86=V2 :C@G0B0 <0;8 0=0;>3VG=V 

?>:07=8:8 <0A8 BV;0 C 2AVE 4>A;V4=8E 3@C?0E B0 :>=B@>;P=V9.  

!0 21 4>1C 5:A?5@8<5=BC :C@G0B0 ?5@H>W 4>A;V4=>W 3@C?8 <0;8 1V;PHC 

<0AC BV;0 =0 5,9 %, 4@C3>W 3 =0 7,7%, B@5BP>W 3 =0 8,4 % (@f0,05), ?>@V2=O=> 7 

:>=B@>;5<. %?>AB5@V30;8 71V;PH5==O <0A8 C 4>A;V4=8E 3@C? :C@G0B-1@>9;5@V2 

=0 28 4>1C 4>A;V465==O C ?5@HV9 3@C?V =0 1,6 %, C 4@C3V9 3 =0 4,6 %, C B@5BV9 

3 =0 9,2 % (@f0,05) [73].  

"B@8<0=V @57C;PB0B8 2:07CNBP =0 ?>78B82=89 2?;82 Bacillus coagulans 

ALM 86 =0 ?@>4C:B82=V ?>:07=8:8 :C@G0B-1@>9;5@V2. #> 7025@H5==N 

5:A?5@8<5=BC =0 35 4>1C <0A0 :C@G0B ?5@H>W 4>A;V4=>W 3@C?8 VAB>B=> 

71V;PH8;0AP =0 11 %, 4@C3>W 3 =0 15,4 %, B@5BP>W 3 =0 18,4 %, ?>@V2=O=> 7 

:>=B@>;P=>N 3@C?>N.  

�@V< B>3>, A5@54=P>4>1>289 ?@8@VAB <0A8 BV;0 :C@G0B C 3@C?0E, 45 ?B8FO 

?@89<0;0  B. Eoagulans 1C2 28I5, C ?5@HV9 4>A;V4=V9 3@C?V A5@54=P>4>1>289 

?@8@VAB 1C2 1V;PH5 =0 10,8 %, C 4@C3V9 3 =0 15,0 % B0 C B@5BV9 3 =0 18,3 % 

(@f0,05), ?>@V2=O=> 7 :>=B@>;5<.  

#@8 FP><C C 715@565=VABP C 2AVE 4>A;V4=8E 3@C?0E, 45 2 O:>ABV 4>102:8 

28:>@8AB>2C20;8 @V7=C :>=F5=B@0FVN ?@>1V>B8:C, A:;0;0 100 %. � 3@C?V 

:>=B@>;N 7 25 3>;V2 7038=C;> 5 :C@G0B 2V4 10:B5@V0;P=>W V=D5:FVW. 

' :C@G0B :>=B@>;P=>W 3@C?8 =0 35 4>1C 4>A;V465==O A?>AB5@V30;8 

7<5=H5==O <0A8 BV;0, ?>@V2=O=> 7 4>A;V4=8<8 3@C?0<8.  
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/: 1C;> 2AB0=>2;5=>, >A=>2=0 ?@8G8=0 703815;V :C@G0B 1C;> :0B0@0;P=5 

70?0;5==O B>=:>3> 2V44V;C :8H5G=8:C B0:>6 1C;8 28O2;5=V :@>2>28;828 2 

?5GV=FV. #@8 10:B5@V>;>3VG=><C 4>A;V465==V ?0B>;>3VG=>3> <0B5@V0;C 1C;> 

V7>;P>20=> 71C4=8: 5H5@8EV>7C. 

� @57C;PB0BV ?@>2545=>3> 5:A?5@8<5=BC 2V41C20;>AP 71V;PH5==O 

?@8@>ABC <0A8 BV;0 ?> 3@C?0E: C ?5@HV9 4>A;V4=V9 =0 11  %, C 4@C3V9 3 =0 

15 5 %, C B@5BV9 3 =0 19, %, ?>@V2=O=> 7 :>=B@>;5<.  

#@8 FP><C A?>6820==O :>@<C 70 25AP ?5@V>4 4>A;V465==O 1C;> <5=H5 C 

?5@HV9 4>A;V4=V9 3@C?V =0 5,3 %, C 4@C3V9 3 =0 3,4 %, C B@5BV9 3 =0 2 %, I> 

B0:>6 є ?;NA>< 4> 5:>=><VG=>3> ?@81CB:C, 2 ?>@V2=O==V 7 28@>IC20==O< 

1@>9;5@V2 157 28:>@8AB0==O ?@>1V>B8:V2 [113].  

!0 ?V4B25@465==O FP>3> D0:BC B0:>6 2:07Cє ?>:07=8: 28B@0B8 :>@<C =0 

:3 ?@8@>ABC <0A8 BV;0, O:89 1C2 <5=H5 C ?5@HV9 4>A;V4=V9 3@C?V =0 14,9 %, C 

4@C3V9 3 =0 16,5 %, C B@5BV9 3 =0 17,8 %, ?>@V2=O=> 7 :>=B@>;5<. 

�0 @57C;PB0B0<8 287=0G5==O <0A8 BV;0 2AB0=>2;5=> 71V;PH5==O <0A8 C 

:C@G0B-1@>9;5@V2 4>A;V4=8E 3@C? =0 21-35 4>1C 28@>IC20==O, 45 

70AB>A>2C20;8 ?@>1V>B8:. !09:@0IV @57C;PB0B8 1C;8 >B@8<0=V C B@5BV9 3@C?V, 

45 73>4>2C20;8 B. coagulans 2 :>=F5=B@0FVW 1×109, �'"/3.  

#V4 G0A ?@>2545==O 4>A;V465=P 2AB0=>2;5=>, I> 715@565=VABP :C@G0B C 

2AVE 4>A;V4=8E 3@C?0E, 45 2 O:>ABV 4>102:8 28:>@8AB>2C20;8 @V7=C 

:>=F5=B@0FVN ?@>1V>B8:C, A:;0;0 100 %.  

' :>=B@>;P=V9 3@C?V A?>AB5@V30;8 703815;P :C@G0B G5@57 V=B>:A8:0FVN 2 

=0A;V4>: 10:B5@V0;P=>W V=D5:FVW.  &0:8< G8=>< <>6=0 7@>18B8 28A=>2>:, I> 

B. coagulans ?@83=VGCє @VAB B0 @>7<=>65==O C<>2=>-?0B>35==>W <V:@>D;>@8 C 

:8H5G=8:C, I> ?V4B25@46CєBPAO 4>A;V465==O< A:;04C <V:@>1V><C 

420=04FOB8?0;>W :8H:8 C :C@G0B 42>E B0 ?’OB8 B86=V2.  

&0:8< G8=>< B. coagulans 70 @0EC=>: ?@83=VG5==O ?0B>35==>W 

<V:@>D;>@8 <>6=0 28:>@8AB>2C20B8 O: 0;PB5@=0B82C 0=B81V>B8:0< C :>@<0E 

4;O ?B8FV, >A>1;82> 4;O <>;>4=O:0 [28]. 
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�>A;V465==O<8 2AB0=>2;5=>, I> :C@G0B0 2 4>A;V4=8E 3@C?0E 70 

28:>@8AB0==O ?@>1V>B8:C <0;8 1V;PHC <0AC BV;0 =0 21 4>1C: 2 ?5@HV9 =0 

5,9 %, 4@C3>W 3 =0 7,7%, B@5BP>W 3 =0 8,4 %; =0 28 4>1C: 2 ?5@HV9 3@C?V =0 

1,6 %, C 4@C3V9 3 =0 4,6 %, C B@5BV9 3 =0 9,2 %; =0 35 4>1C: 2 ?5@HV9 =0 11 %, 2 

4@C3V9 3 =0 15,4 %, 2 B@5BV9 3 =0 18,4 % (@f0,05), ?>@V2=O=> 7 :>=B@>;P=>N 

3@C?>N.  

�0 28:>@8AB0==O B. Eoagulans :C@G0B0< 4>A;V4=8E 3@C? 

A5@54=P>4>1>289 ?@8@VAB <0A8 BV;0 1C2 28I5 C ?5@HV9 =0 10,8 %, C 4@C3V9 3 

=0 15,0 % B0 C B@5BV9 3 =0 18,3 % (@f0,05), 71V;PH5==O ?@8@>ABC <0A8 BV;0 =0 

11  %, =0 15 5 %, B0 =0 19, % 2V4?>2V4=>, ?>@V2=O=> 7 :>=B@>;5< [127].  

� @57C;PB0BV ?@>2545=8E 4>A;V465=P 2AB0=>2;5=>, I> B. coagulans 

?@>45<>=AB@C202 ?>:@0I5==O <0A8 BV;0, 71V;PH5==O A5@54=P>4>1>2>3> 

?@8@>ABC, ?>:@0I5==O :>5DVFVє=B0 :>=25@AVW :>@<C, 0=B8>:A840=B=>W 

740B=>ABV, DC=:FVW V<C=VB5BC B0 74>@>2’O :8H5G=8:0 :C@G0B-1@>9;5@V2 [129, 

220].  

�15@565=VABP 1@>9;5@V2 4>A;V4=8E 3@C?0E A:;0;0 100 %, =0 2V4<V=C 2V4 

:>=B@>;P=>W 80 %. �8B@0B8 :>@<C =0 :3 ?@8@>ABC <0A8 BV;0 1C2 <5=H5 C 

?5@HV9 4>A;V4=V9 3@C?V =0 14,9 %, C 4@C3V9 3 =0 16,5 %, C B@5BV9 3 =0 17,8 %; 

:>=25@AVO :>@<C 2V4?>2V4=> 7<5=H8;0AP =0 5,3 %, =0 3,4 %, =0 2 %, 2V4=>A=> 

:>=B@>;N. 
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��%!"��� 

 

' 48A5@B0FV9=><C 4>A;V465==V >1ґ@C=B>20=0 5D5:B82=VABP 70AB>AC20==O 

?@>1V>B8:C 4;O ?@>DV;0:B8:8 10:B5@V0;P=8E V=D5:FV9 ?B8FV, ?V428I5==O 

?@>4C:B82=>ABV B0 >?V@=>ABV >@30=V7<C :C@G0B-1@>9;5@V2 

1. �>A;V465==O<8 287=0G5=V >A=>2=V A?V;P=>B8 F8@:C;NNG8E 

<V:@>>@30=V7<V2 C ?@8<VI5==OE 4;O 28@>IC20==O 1@>9;5@V2. �AB0=>2;5=89 

:>@5;OFV9=89 72'O7>: <V6 2V:>< ?B8FV B0 A:;04>< <V:@>D;>@8. ' ?@8<VI5==V 

4;O 28@>IC20==O :C@G0B 2V4 B86=O 4> 42>E ?5@52060;8 Escherichia coli, 

Enterococcus faecium, Enterococcus faecalis B0 Salmonella enterica. � 4204FOBP 

?5@H>W 4>18 4> A>@>: 4@C3>W 71V;PH8;0AP G0AB:0 <V:@>>@30=V7<V2: 

Staphylococcus aureus, Listeria monocytogenes, Campylobacter spp. B0 

0A>FV9>20=>W <V:@>D;>@8. �87=0G5=V >A=>2=V D0:B>@8 @878:C ?@8 

28@>IC20==V :C@G0B-1@>9;5@V2. 

2.  V:@>1V>;>3VG=8<8 4>A;V465==O<8 2AB0=>2;5=>, I> 284V;5=V 

<V:@>>@30=V7<8 C ?B0H=8:C ?@>O2;O;8 GCB;82VABP 4> G>B8@P>E 

?@>B8<V:@>1=8E 70A>1V2. �@V< B>3>, 4>2545=> I> E. coli =5 ?@>O2;O;0 

GCB;82>ABV 4> 66,67 % ?@5?0@0BV2, ?><V@=> GCB;8289 3 4> 16,67 %, GCB;8289 3 

4> 16,67 %; 7V S. 4ureus =5 ?@>O2;O2 GCB;82>ABV 4> 58,32 % 0=B81V>B8:V2, 

?><V@=> GCB;8289 3 4> 4,16 %,, V GCB;8289 3 4> 37,50 %. �>A;V465==O<8 

2AB0=>2;5=>, I> C В. coagulans @>72545==V 1×109, �'"/3 <0є <0:A8<0;P=V 

0=B03>=VAB8G=V 2;0AB82>ABV. 

3. � @57C;PB0BV 287=0G5==O 2;0AB82>AB59 B. coagulans ALM 86 1C;> 

2AB0=>2;5=>, HB0< <0є A5@54=V9 ?>:07=8: 0435782=>ABV, I> 2:07Cє =0 

02V@C;5=B=VABP 10:B5@VW AB>A>2=> <0:@>>@30=V7<C. 

4. � @57C;PB0BV 287=0G5==O A:;04C H;C=:>2>-:8H:>2>W <V:@>D;>@8 C 

:C@G0B-1@>9;5@V2 2AB0=>2;5=>, I> =0 2 B8645=P 4>A;V465==O @V25=P 

Lactobacillus sp. C :8H5G=8:C :C@G0B ?5@H>W 4>A;V4=>W 3@C?8 1C2 28I5 =0 
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1,48 %, 4@C3>W 3 =0 31,94 % B0 B@5BP>W 3 =0 64,78 %; =0 5 B8645=P 

4>A;V465==O: 2 ?5@H>W 4>A;V4=>W 3@C?8 =0 33,78 %, 4@C3>W 3 =0 50,0 %, B@5BP>W 

3 =0 78,37 %. !0 2 B8645=P 4>A;V465==O 1C;> 2AB0=>2;5=> 7=865==O 2<VABC 

Enterobacteriaceae sp. C ?5@HV9 4>A;V4=V9 3@C?V =0 34,5,9 %, C 4@C3V9 3 =0 

37,27 %, C B@5BV9 3 =0 53,16 %; =0 5 B8645=P: C ?5@HV9 3@C?V =0 51,48 %, C 

4@C3V9 3 =0 65,11 %, C B@5BV9 3 =0 90,67 %, ?>@V2=O=> 7 :>=B@>;5<. !0 4@C389 

B8645=P 4>A;V465==O ?>:070;8 ?@83=VG5==O @>ABC Staphylococcus sp. C 

4>A;V4=8E 3@C?0E C ?5@HV9 =0 40,65 %, C 4@C3V9 3 =0 56,86 %, C B@5BV9 3 =0  

66,68 %; =0 5 B8645=P ?5@HV9 4>A;V4=V9 3@C?V =0 15,04 %, 2 4@C3V9 3 =0 35,44 

%, 2 B@5BV9 3 =0 51,47 % (@f0,05), ?>@V2=O=> 7 :>=B@>;5<. 

5. �>A;V465==O 2?;82C ?@>1V>B8:C B. Eoagulans =0 V<C=>:><?5B5=B=V 

>@30=V ?>:070;>, I> A5@54=O <0A0 1C@A8 2 ?5@HV9 4>A;V4=V9 3@C?V 1C;0 1V;PH0 

=0 4,82 %, 2 4@C3V9 3 =0 30,0 %, 2 B@5BV9 3 =0 37,53 %, ?>@V2=O=> 7 :>=B@>;5<. 

6. �5<0B>;>3VG=8<8 4>A;V465==O<8 2AB0=>2;5=> 2V@>3V4=5 71V;PH5==O 

:V;P:>ABV 5@8B@>F8BV2 B0 ;59:>F8BV2 C 4>A;V4=8E 3@C?0E :C@G0B =0 ?5@HV9  =0 

45,54-4,82 %, C 4@C3V9  =0 58,41-18,63  %, C B@5BV9  =0101,48-25,44 % 

(*$<0,05). �=865==O @V2=O B@><1>F8BV2 C A8@>20BFV :@>2V 4>A;V4=8E 3@C? 

:C@G0B C ?5@HV9 3 =0 15,85 %, C 4@C3V9 3=0 21,54 %, C B@5BV9 =0 34,14 %.  

7.  ' :C@G0B B@5BP>W 4>A;V4=>W 3@C?8 2AB0=>2;5=> 2V@>3V4=5 7=865==O 

@V2=O E>;5AB5@8=C =0 24,77 %, B@83;VF5@84V2 =0 54,80 % (*$<0,05), A5G>28=8 

34,13 % B0 :@50B8=V=C 21,69 %. �<VAB 7030;P=>3> 1V;:0 B0 3;>1C;V=C C :C@G0B 

B@5BV9 4>A;V4=V9 3@C?V 2V@>3V4=> 1C2 28I5 =0 56,27 B0 70,99 % (*$<0,05) 

2V4?>2V4=>, ?>@V2=O=> 7 :>=B@>;P=>N 3@C?0<8. �:B82=VABP D5@<5=BV2 1C;0 =0 

>4=><C @V2=V C 2 4>A;V4=8E B0 :>=B@>;P=>W 3@C?0E. 

8. �:A?5@8<5=B0;P=> 4>2545=>, I> :C@G0B0 2 4>A;V4=8E 3@C?0E 70 

28:>@8AB0==O ?@>1V>B8:C <0;8 1V;PHC <0AC BV;0 =0 21 4>1C: 2 ?5@HV9 =0 5,9 

%, 4@C3>W 3 =0 7,7%, B@5BP>W 3 =0 8,4 %; =0 28 4>1C: 2 ?5@HV9 3@C?V =0 1,6 %, C 

4@C3V9 3 =0 4,6 %, C B@5BV9 3 =0 9,2 %; =0 35 4>1C: 2 ?5@HV9 =0 11 %, 2 4@C3V9 3 

=0 15,4 %, 2 B@5BV9 3 =0 18,4 % (@f0,05), ?>@V2=O=> 7 :>=B@>;P=>N 3@C?>N.  
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9. �0 28:>@8AB0==O B. Eoagulans :C@G0B0< 4>A;V4=8E 3@C? 

A5@54=P>4>1>289 ?@8@VAB <0A8 BV;0 1C2 28I5 C ?5@HV9 =0 10,8 %, C 4@C3V9 3 

=0 15,0 % B0 C B@5BV9 3 =0 18,3 % (@f0,05), 71V;PH5==O ?@8@>ABC <0A8 BV;0 =0 

11  %, =0 15 5 %, B0 =0 19, % 2V4?>2V4=>, ?>@V2=O=> 7 :>=B@>;5<. �15@565=VABP 

1@>9;5@V2 4>A;V4=8E 3@C?0E A:;0;0 100 %, =0 2V4<V=C 2V4 :>=B@>;P=>W 80 %. 

�8B@0B8 :>@<C =0 :3 ?@8@>ABC <0A8 BV;0 1C2 <5=H5 C ?5@HV9 4>A;V4=V9 3@C?V 

=0 14,9 %, C 4@C3V9 3 =0 16,5 %, C B@5BV9 3 =0 17,8 %; :>=25@AVO :>@<C 

2V4?>2V4=> 7<5=H8;0AP =0 5,3 %, =0 3,4 %, =0 2 %, 2V4=>A=> :>=B@>;N 
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#$"#"��*�� ��$"�!�*&�' 

 

 

1. �0 @57C;PB0B0<8 48A5@B0FV9=>3> 4>A;V465==O 1C;8 @>7@>1;5=V 

<5B>48G=V @5:><5=40FV9 I>4> ?@>DV;0:B8:8 10:B5@V0;P=8E E2>@>1 ?B8FV ?@8 

70AB>AC20==V ?@>1V>B8:V2. %C<8, 2024. 28 A. (70B25@465=V �G5=>N @04>N 

%!�', ?@>B>:>; № 9, 2V4 30.04.2024 @>:C).  

2.  0B5@V0;8 48A5@B0FV9=>3> 4>A;V465==O @5:><5=4>20=V 4>  

28:>@8AB0==O ?@8 282G5==V :C@AV2 « V:@>1V>;>3VO» B0 «�5B5@8=0@=0 3V3Vє=0» 

4;O <03VAB@V2 D0:C;PB5BC 25B5@8=0@=>W <548F8=8 %C<AP:>3> !�'. 

3. � <5B>N  7=865==O 28:>@8AB0==O 0=B81V>B8:V2 4;O ?@>DV;0:B8:8 

10:B5@V0;P=8E V=D5:FV9 B0 ?V428I5==N @578AB5=B=>ABV C :C@G0B 1@>9;5@V2 

@5:><5=4Cє<> 28:>@8AB>2C20B8 2 @0FV>=V ?@>1V>B8: Bacillus coagulans 

ALM86. 
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