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ABSTRACT  
Introduction. The utilization of the protein-containing resources for food production can be enhanced by 

incorporating chicken slaughter by-products into the manufacturing process. This approach is of current 

relevance.  The scientific objective is to substantiate the technologies and methods of processing broiler 

chicken by-products into finished products. 

Materials and methods. Liver sausages made from broiler chicken by-products. General and specialised 

research methods. 

Results. A technology has been developed for the production of liver sausages from the broiler chicken by-

products. A comprehensive component analysis was conducted to identify the optimal composition, recipes 

for liver sausages utilizing broiler chicken by-products were developed, and the overall chemical composition 

and nutritional value analyses were conducted. The amino acid composition and protein balance of these liver 

sausages were characterized in detail. 
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Conclusions. The developed technology made it possible to obtain a new type of product - liver sausages from 

broiler chicken by-products characterized by their high nutritional and biological value, and effectively use 

chicken slaughter by-products. 

KEY WORDS: broiler chicken by-products; liver sausages; the nutritional value; amino acid composition; 

balance. 
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$>AB G8A;5==>AB8 =0A5;5=8O 2> 2A5< <8@5 A?>A>1AB2C5B ?>2KH5=8N A?@>A0 =0 

:0G5AB25==K9 15;>:, GB> ?@82>48B : C25;8G5=8N ?>B@51;5=8O <OA=>9 ?@>4C:F88 [1]. &0:, 2 
2011 3>4C ?>B@51;5=85 682>B=>3> 15;:0 A>AB028;> 80 3 =0 G5;>25:0 2 45=L, GB> =0 19 3 1>;LH5, 
G5< 2 1961 3>4C, 345 ?>B@51;5=85 15;:0 =0 G5;>25:0 2 45=L A>AB02;O;> 61 3 [2]. #@>3=>78@C5BAO, 
GB> : 2050 3>4C <8@>2>5 ?@>872>4AB2> <OA0 C25;8G8BAO A 200 <;= B>== 4> 470 <;= B>== [3].  
&5:CI55 C25;8G5=85 ?@>872>4AB20 <OA0 A?>A>1AB2C5B ACI5AB25==><C @>ABC >1J5<>2 

>1@07>20=8O AC1?@>4C:B>2. "1J5< ?@>872>4AB20 AC1?@>4C:B>2 A5;LA:>E>7O9AB25==>9 ?B8FK 
?B8F5?5@5@010BK20NI8<8 ?@54?@8OB8O<8 $5A?C1;8:8 �5;0@CAL 70 ?5@8>4 2017‒2022 33. ?> 
8=D>@<0F88 !0F8>=0;L=>3> AB0B8AB8G5A:>3> :><8B5B0 $5A?C1;8:8 �5;0@CAL [4‒5] 

?@54AB02;5= =0 @8AC=:5 1. 
 

 
$<E. 1. "1J5< ?@>872>4AB20 AC1?@>4C:B>2 A5;LA:>E>7O9AB25==>9 ?B8FK 2 $5A?C1;8:5 �5;0@CAL                   

70 2017‒2022 33. (B>==) 

Fig. 1. Volume of production of poultry by-products in the Republic of Belarus for 2017‒2022 (tons) 
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B@048F8>==K5 ?@028;0 ?>B@51;5=8O 682>B=>3> 15;:0, =5 ?>72>;ONI85 =0A5;5=8N 
2>A?@8=8<0BL AC1?@>4C:BK :0: 045:20B=CN 70<5=C <OA0. -B> ?@82>48B : B><C, GB> ;N48 
2>A?@8=8<0NB A 1>;LH8< ?@54?>GB5=85< =0?@02;5=85 AC1?@>4C:B>2 2 =5?8I52K5 >B@0A;8 
M:>=><8:8 [6].  
#@>F5AA 1>;55 ?>;=>9 8 3;C1>:>9 ?5@5@01>B:8 AC1?@>4C:B>2 =0 ?8I52K5 F5;8 A45@6820NB 

=5A:>;L:> D0:B>@>2 3 =54>AB0B>G=0O >A254><;5==>ABL ?>B@518B5;59 >1 8E ?8I52>9 8 
18>;>38G5A:>9 F5==>ABOE, B@C4>5<:>ABL 8 <0;0O MDD5:B82=>ABL 8A?>;L7C5<KE 2 >B@0A;8 
B5E=>;>38G5A:8E A?>A>1>2 8 ?@85<>2 ?> 8E ?5@5@01>B:5. 
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*5;L 8AA;54>20=8O 3 @07@01>B:0 @5F5?BC@ 8 B5E=>;>388 873>B>2;5=8O ;825@=KE :>;10A 87 
AC1?@>4C:B>2 FK?;OB-1@>9;5@>2. 
!0CG=0O =>287=0 3 >1>A=>20=85 F5;5A>>1@07=>AB8 8A?>;L7>20=8O AC1?@>4C:B>2 FK?;OB-

1@>9;5@>2 2 ?@>872>4AB25 3>B>2>9 ?@>4C:F88 3 ;825@=KE :>;10A. 
�C4CB @07@01>B0=K B5E=>;>38O 873>B>2;5=8O ;825@=KE :>;10A 87 AC1?@>4C:B>2 FK?;OB-

1@>9;5@>2, @5F5?BC@K ;825@=KE :>;10A 87 AC1?@>4C:B>2 FK?;OB-1@>9;5@>2 A CG5B>< ?8I52>9 
F5==>AB8 8 0<8=>:8A;>B=>3> A>AB020 :><?>=5=B>2 @5F5?BC@K, GB> ?>72>;8B ?>2KA8BL 
MDD5:B82=>ABL ?5@5@01>B:8 AC1?@>4C:B>2 ?B8FK. 

 

 �&�$���/ �  �&"�/  
� :0G5AB25 >1J5:B>2 8AA;54>20=89 8A?>;L7>20;8AL M:A?5@8<5=B0;L=K5 >1@07FK ;825@=KE 

:>;10A 87 AC1?@>4C:B>2 FK?;OB-1@>9;5@>2:  
- >1@075F № 1 3 ;825@=0O :>;10A0 87 AC1?@>4C:B>2 FK?;OB-1@>9;5@>2 A 4>102;5=85< <C:8 

?H5=8G=>9 2 :>;8G5AB25 3 % : <0AA5 >A=>2=>3> AK@LO;  
- >1@075F № 2 3 ;825@=0O :>;10A0 87 AC1?@>4C:B>2 FK?;OB-1@>9;5@>2 A 4>102;5=85< <C:8 

3>@>E>2>9 2 :>;8G5AB25 3 % : <0AA5 >A=>2=>3> AK@LO; 
- >1@075F № 3 3 ;825@=0O :>;10A0 87 AC1?@>4C:B>2 FK?;OB-1@>9;5@>2 A 4>102;5=85< <C:8 

3>@>E>2>9 2 :>;8G5AB25 5 % : <0AA5 >A=>2=>3> AK@LO; 
- >1@075F № 4 3 ;825@=0O :>;10A0 87 AC1?@>4C:B>2 FK?;OB-1@>9;5@>2 A 4>102;5=85< <C:8 

=CB>2>9 2 :>;8G5AB25 3 % : <0AA5 >A=>2=>3> AK@LO; 
- >1@075F № 5 3 ;825@=0O :>;10A0 87 AC1?@>4C:B>2 FK?;OB-1@>9;5@>2 A 4>102;5=85< <C:8 

=CB>2>9 2 :>;8G5AB25 5 % : <0AA5 >A=>2=>3> AK@LO. 
�K@01>B:C M:A?5@8<5=B0;L=KE >1@07F>2 ?@>2>48;8 2 CA;>28OE ;01>@0B>@88 >B45;0 

B5E=>;>389 <OA=KE ?@>4C:B>2 $'# «�=AB8BCB <OA>-<>;>G=>9 ?@><KH;5==>AB8». 
$5F5?BC@K M:A?5@8<5=B0;L=KE >1@07F>2 ;825@=KE :>;10A 87 AC1?@>4C:B>2 FK?;OB-

1@>9;5@>2 ?@82545=K 2 B01;8F5 1. 

&45?. 1. $5F5?BC@K ;825@=KE :>;10A 87 AC1?@>4C:B>2 FK?;OB-1@>9;5@>2 

Table 1. Recipes for liver sausages from broiler chicken by-products 

!08<5=>20=85  
A>AB02=>3> :><?>=5=B0 

-:A?5@8<5=B0;L=K9 >1@075F ;825@=>9 :>;10AK 87 
AC1?@>4C:B>2 FK?;OB-1@>9;5@>2  

"1@075F 
№ 1 

"1@075F 
№ 2 

"1@075F 
№ 3 

"1@075F 
№ 4 

"1@075F 
№ 5 

�5A>;5=>5 AO@P5, :3 =0 100 :3 
 KH5G=K9 65;C4>: FK?;OB-1@>9;5@>2 

20@5=K9 30 30 30 30 30 

%5@4F5 FK?;OB-1@>9;5@>2 20@5=>5 19 19 17 19 17 

#5G5=L FK?;OB-1@>9;5@>2 
1;0=H8@>20==0O 

19 19 19 19 19 

�>60 FK?;OB-1@>9;5@>2 
1;0=H8@>20==0O 

24 24 24 24 24 

�C: @5?G0BK9 ?0AA5@>20==K9 5 5 5 5 5 

 C:0 ?H5=8G=0O 2KAH53> A>@B0 3 - - - - 

 C:0 3>@>E>20O - 3 5 - - 

 C:0 =CB>20O - - - 3 5 

�@S=>AB8 8 <0B5@80;O, 3 =0 100 :3 =5A>;5=>3> AO@PS 

%>;L ?>20@5==0O ?8I520O 
9>48@>20==0O 

2000 2000 2000 2000 2000 

�>@80=4@ <>;>BK9 200 200 200 200 200 
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#@>4>;65=85 F45?. 1. 
 

     

#5@5F G5@=K9 <>;>BK9 100 100 100 100 100 

�C;P>= >B 20@:8 AC1?@>4C:B>2 A25@E @5F5?BC@O – 40 4<3 =0 100 :3 =5A>;5=>3> AO@PS 
 

#@>2545=85 ;01>@0B>@=KE 8A?KB0=89 >ACI5AB2;O;8 A 8A?>;L7>20=85< A;54CNI8E <5B>4>2 
8AA;54>20=89: 

- <0AA>20O 4>;O 15;:0 ?> �"%& 25011-2017; 

- <0AA>20O 4>;O 68@0 ?> �"%& 23042-2015; 

- <0AA>20O 4>;O E;>@8AB>3> =0B@8O ?> �"%& 9957-2015; 

- <0AA>20O 4>;O :@0E<0;0 ?> �"%& 10574-2016; 

- <8:@>18>;>38G5A:85 ?>:070B5;8 157>?0A=>AB8 M:A?5@8<5=B0;L=KE >1@07F>2 ;825@=KE 
:>;10A 87 AC1?@>4C:B>2 A5;LA:>E>7O9AB25==>9 ?B8FK: � �(�= , ���#, S.aureus, 
AC;LD@54CF8@CNI85 :;>AB@8488, ?0B>35==K5, 2 B>< G8A;5 A0;L<>=5;;K (Salmonella) 3 ?>                 
�"%& 9958-81, Listeria monocytogenes ?> �"%& 32031-2012; 

- 0<8=>:8A;>B=K9 A>AB02 A ?><>ILN 2KA>:>MDD5:B82=>9 684:>AB=>9 E@><0B>3@0D88 ?> 
 ��. ! 1363-2000. 

"?@545;5=85 M=5@35B8G5A:>9 F5==>AB8 (:0;>@89=>AB8), 0<8=>:8A;>B=>3> A:>@0 3 <5B>4>< 

@0AG5B0 =0 >A=>20=88 @57C;LB0B>2, 87;>65==KE 2 [7‒8] ?> D>@<C;0<, 87;>65==K< 2 [8]. 
 

$��'�0&�&/ � �) "�%'���!��  

!0 AB0488 @07@01>B:8 @5F5?BC@ ;825@=KE :>;10A 87 AC1?@>4C:B>2 FK?;OB-1@>9;5@>2 
?@>2545=> :><?LNB5@=>5 ?@>5:B8@>20=85 :><?>=5=B=>3> A>AB020, ?@8 :>B>@>< 1K;8 
8A?>;L7>20=K 40==K5 0<8=>:8A;>B=>3> A>AB020 8A?>;L7C5<>3> <OA=>3> 8 @0AB8B5;L=>3> 
AK@LO [7‒8].  

!0 >A=>20=88 ?>;CG5==KE @57C;LB0B>2 2 :0G5AB25 >A=>2=KE @5F5?BC@=KE 8=3@5485=B>2 
8A?>;L7>20;8 3 <KH5G=K9 65;C4>:, A5@4F5, ?5G5=L 8 :>60 FK?;OB-1@>9;5@>2, ;C: @5?G0BK9 
?0AA5@>20==K9, 0 B0:65 4;O C;CGH5=8O DC=:F8>=0;L=>-B5E=>;>38G5A:8E 8 AB@C:BC@=>-
<5E0=8G5A:8E A2>9AB2 ?>;CG05<>9 <OA=>9 A8AB5<K 8A?>;L7>20;8 @0AB8B5;L=K5 8=3@5485=BK 
3 <C:0 ?H5=8G=0O 2KAH53> A>@B0 / <C:0 3>@>E>20O / <C:0 =CB>20O.  C:0 3>@>E>20O 8 <C:0 
=CB>20O 22>48;0AL 2 @07;8G=KE 4>78@>2:0E 2 ACE>< 2845. � :0G5AB25 2A?><>30B5;L=KE 
8=3@5485=B>2 8A?>;L7>20=K A>;L ?>20@5==0O ?8I520O 9>48@>20==0O, :>@80=4@ <>;>BK9 8 
?5@5F G5@=K9 <>;>BK9.  
#@8 @07@01>B:5 B5E=>;>388 873>B>2;5=8O ;825@=KE :>;10A 87 AC1?@>4C:B>2 FK?;OB-

1@>9;5@>2 2 G0AB8 ?@5420@8B5;L=>9 ?>43>B>2:8 AK@LO 1K;8 ?@8=OBK 2> 2=8<0=85 
>A>15==>AB8 DC=:F8>=0;L=>-B5E=>;>38G5A:8E 8 AB@C:BC@=>-<5E0=8G5A:8E A2>9AB2 
AC1?@>4C:B>2 [7]. �284C 2KA>:8E ?@>G=>AB=KE E0@0:B5@8AB8: <KH5G=>3> 65;C4:0, 
>1CA;>2;5==KE =0;8G85< 2 53> AB@C:BC@5 ?;>B=KE A>548=8B5;L=>-B:0==KE 2>;>:>=, ?;>B=>9 
8 C?@C3>9 <KH5G=>9 B:0=8 C A5@4F0, 40==>5 AK@L5 ?>425@30;8 ?@>4>;68B5;L=>9 20@:5 4> 
?>;=>9 3>B>2=>AB8 ?@8 B5<?5@0BC@5 90‒100 >% 2 B5G5=85 1 G 40 <8=. �0==>5 2@5<O 1K;> 
2K1@0=> :0: 4>AB0B>G=>5 4;O ?@8>1@5B5=8O 8<8 <O3:>9 :>=A8AB5=F88, E0@0:B5@=>9 4;O 
;825@=KE :>;10A. %K@L5, =5 A>45@60I55 3@C1KE 8 ?@>G=KE :>;;035=>2KE >1@07>20=89 3 
?5G5=L 8 :>6C, ?>425@30;8 :@0B:>2@5<5==>9 20@:5 4> =5?>;=>9 3>B>2=>AB8, B.5. 
1;0=H8@>20=8N (?5G5=L 3 3 <8=, :>6C 3 30 <8=) ?@8 B5<?5@0BC@5, 1;87:>9 : B>G:5 :8?5=8O. 
�KE>4 AK@LO ?>A;5 B5@<>>1@01>B:8 A>AB02;O;: ?>A;5 20@:8 <KH5G=>3> 65;C4:0 8 A5@4F0 3 49 

8 47 % A>>B25BAB25==>, ?>A;5 1;0=H8@>20=8O ?5G5=8 8 :>68 3 63 8 72 % A>>B25BAB25==>.  
 OA=>5 AK@L5 ?>A;5 20@:8 8;8 1;0=H8@>20=8O 87<5;LG0;8 =0 M;5:B@8G5A:>9 <OA>@C1:5 A 

<8=8<0;L=K< 480<5B@>< >B25@AB89 @5H5B:8 233 <<. 
#>;CG05<K9 ?@8 20@:5 8 1;0=H8@>2:5 1C;L>= ?@>F56820;8 2> 871560=85 ?>?040=8O 



  �еEF=и> ��'&, 2024 № 1(36) 
 

 

 

 

51 

<OA=KE >AB0B:>2 8 70B5< 2 3>@OG5< 2845 8A?>;L7>20;8 4;O ?@83>B>2;5=8O D0@H0. 
�C: @5?G0BK9 A25689 >G8I0;8 >B H5;CE8, ?@><K20;8 2 E>;>4=>9 ?@>B>G=>9 2>45, 

=0@570;8 8 ?0AA5@>20;8 =0 ?>4A>;=5G=>< <0A;5 157 87<5=5=8O F25B0. �0B5< 87<5;LG0;8 =0 
M;5:B@8G5A:>9 <OA>@C1:5 A 480<5B@>< >B25@AB89 @5H5B:8 2‒3 <<.  
 C:C ?H5=8G=CN, 3>@>E>2CN, =CB>2CN ?@5420@8B5;L=> ?@>A5820;8 G5@57 A8B>. 
� :0G5AB25 >1>;>G:8 8A?>;L7>20;8 G5@520 A28=K5 A>;5=K5. �8H:8, ?>A;5 872;5G5=8O 87 

C?0:>2:8, 2AB@OE820;8 8 ?@><K20;8 >B A>;8 ?@>B>G=>9 2>4>9. �0B5< 4;O ?@8>1@5B5=8O 
>1>;>G:0<8 M;0AB8G=>AB8, 8E 70<0G820;8 2 B5?;>9 2>45 A B5<?5@0BC@>9 20‒25 °%, A;53:0 
<0AA8@CO 2 <5AB0E A;8?0=8O 8 =0E>645=8O :><:>2 A>;8. �@5<O 70<0G820=8O A>AB02;O;> 40 
<8=. #>A;5 70<0G820=8O ?CG:8 @072O7K20;8, @0718@0;8 =0 >B@57:8 8 ?@><K20;8 2 B5?;>9 2>45 
A B5<?5@0BC@>9 30‒35 °%, ?@>25@OO :0G5AB2> 8E >1@01>B:8.  
#5@54 A>AB02;5=85< D0@H0 2A5 ?>43>B>2;5==>5 AK@L5 8 ?8I52K5 8=3@5485=BK 2725H820;8 

2 A>>B25BAB288 A @5F5?BC@0<8. 
%>AB02;5=85 D0@H0 >ACI5AB2;O;8 =0 :CBB5@5 Robot Coupe R5 Plus ((@0=F8O). �0:;04:0 

AK@LO >ACI5AB2;O;0AL 2 A;54CNI59 ?>A;54>20B5;L=>AB8 3 2=0G0;5 703@C60;8 87<5;LG5==K5 
20@5=K5 <KH5G=K5 65;C4:8, 70B5< 87<5;LG5==K5 20@5=K5 A5@45G:8, 87<5;LG5==CN 
1;0=H8@>20==CN :>6C, 87<5;LG5==CN 1;0=H8@>20==CN ?5G5=L, G0ABL 1C;L>=0, <C:C, ;C:, 
?@O=>AB8 8 A>;L. "AB02H89AO 1C;L>= 4>102;O;8 @02=><5@=> 2 ?@>F5AA5 :CBB5@>20=8O.  
"1I0O ?@>4>;68B5;L=>ABL :CBB5@>20=8O A>AB02;O;0 5 <8= 4> ?>;CG5=8O @02=><5@=>9 

D0@H52>9 M<C;LA88.   
!5?>A@54AB25==> ?>A;5 ?@83>B>2;5=8O ?>;CG5==CN D0@H52CN M<C;LA8N =0?@028;8 =0 

D>@<>20=85. (0@H 2A5E >1@07F>2 ;825@=KE :>;10A D>@<>20;8 2 ?@5420@8B5;L=> 
?>43>B>2;5==CN =0BC@0;L=CN :8H5G=CN >1>;>G:C 3 G5@52C A28=CN A>;5=CN.  
� :0G5AB25 H?@8F0 4;O D>@<>20=8O :>;10A=KE 10B>=>2 8A?>;L7>20;8 @CG=>9 =0?>;=8B5;L 

:>;10A FIMAR LT7/OR (�B0;8O). �>=FK =0?>;=5==KE 10B>=>2 D8:A8@>20;8 ?>A@54AB2>< 
?5@52O7K20=8O H?030B>< 2@CG=CN.  
�0;55 AD>@<>20==K5 :>;10A=K5 10B>=K =025H820;8 =0 @0<K 8 =0?@02;O;8 =0 B5@<8G5A:CN 

>1@01>B:C. 
&5@<8G5A:CN >1@01>B:C (20@:C) ?@>2>48;8 2 ?0@>:>=25:B><0B5 (0??0@0B ?0@>20@>G=>-

:>=25:B82=K9 M;5:B@8G5A:89 :CE>==K9 8=65:F8>==>3> B8?0 #��10-1/1� 2, $>AA8O) ?@8 
B5<?5@0BC@5 80 °% 2 B5G5=85 40 <8= 4> 4>AB865=8O B5<?5@0BC@K 2 F5=B@5 10B>=0 70‒72 °%.  
#>A;5 20@:8 :>;10AK ;825@=K5 =5<54;5==> =0?@02;O;8 =0 42CEABC?5=G0B>5 >E;0645=85 3 

2=0G0;5 2>4>9, 70B5< 2>74CH=>5. "E;0645=85 4CH8@>20=85< ?@>2>48;8 E>;>4=>9 
2>4>?@>2>4=>9 2>4>9 2 B5G5=85 15 <8=. �0B5< =0?@02;O;8 =0 2>74CH=>5 >E;0645=85 2 
E>;>48;L=>9 :0<5@5 A B5<?5@0BC@>9 4 °% 4> 4>AB865=8O B5<?5@0BC@K 2 F5=B@5 10B>=0 6 °%. 
!0 @8AC=:5 2 ?@54AB02;5=K M:A?5@8<5=B0;L=K5 >1@07FK ;825@=KE :>;10A 87 AC1?@>4C:B>2 
FK?;OB-1@>9;5@>2. 
%>3;0A=> @57C;LB0B0< >@30=>;5?B8G5A:>9 >F5=:8 1K;> CAB0=>2;5=>, GB> 4>102;5=85 2 

40==CN 3@C??C ?@>4C:F88 <C:8 3>@>E>2>9 2 :>;8G5AB25 3 8 5 % : <0AA5 >A=>2=>3> AK@LO 8 
<C:8 =CB>2>9 2 :>;8G5AB25 3 % : <0AA5 >A=>2=>3> AK@LO =5 >:07K205B ACI5AB25==>3> 2;8O=8O 
=0 87<5=5=85 >@30=>;5?B8G5A:8E E0@0:B5@8AB8: ?@>4C:B0. � A2>N >G5@54L, 4>102;5=85 <C:8 
=CB>2>9 2 :>;8G5AB25 5 % ?@82>48B : CEC4H5=8N 2:CA>2KE E0@0:B5@8AB8: 3 =0;8G8N 
3>@L:>20B>3> ?@82:CA0. $57C;LB0BK >@30=>;5?B8G5A:>9 >F5=:8 M:A?5@8<5=B0;L=KE >1@07F>2 
;825@=KE :>;10A 87 AC1?@>4C:B>2 FK?;OB-1@>9;5@>2 ?@82545=K 2 B01;8F5 2. 
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$<E. 2. �73>B>2;5=85 ;825@=KE :>;10A 87 AC1?@>4C:B>2 FK?;OB-1@>9;5@>2 

Fig. 2. Production of liver sausages from broiler chicken by-products 

&45?. 2. "@30=>;5?B8G5A:0O >F5=:0 M:A?5@8<5=B0;L=KE >1@07F>2 ;825@=KE :>;10A  

Table 2. Organoleptic evaluation of prototypes of liver sausages 

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

)0@0:B5@8AB8:0 8 >@30=>;5?B8G5A:0O >F5=:0 ?> 5-10;;L=>9 A8AB5<5 
"1@075F 
№ 1 

"1@075F 
№ 2 

"1@075F 
№ 3 

"1@075F 
№ 4 

"1@075F 
№ 5 

*25B 8 284 =0 
@07@575 

%25B;>-:>@8G=52K9 @02=><5@=> ?5@5<5H0==K9 =5:@>H;82K9 D0@H  
>4=>@>4=>9 AB@C:BC@K A 2:;NG5=8O<8 A?5F89 

4,94 4,88 4,75 4,91 4,87 

�0?0E #@8OB=K9, A2>9AB25==K9 40==><C 284C ?@>4C:B0, 157 ?>AB>@>==53> 
4,88 4,53 4,56 4,66 4,47 

�:CA 

#@8OB=K9, A2>9AB25==K9 40==><C 284C ?@>4C:B0  
157 ?>AB>@>==53> 3>@L:>20BK9 

?@82:CA 
4,94 4,25 4,25 4,31 4,07 

"5M4O BJ9A>4 4,92 4,55 4,52 4,63 4,47 

 

�7CG5=K D878:>-E8<8G5A:85 ?>:070B5;8 :0G5AB20 M:A?5@8<5=B0;L=KE >1@07F>2 ;825@=KE 
:>;10A, @57C;LB0BK :>B>@KE ?@54AB02;5=K 2 B01;8F5 3. 

 

&45?. 3. (878:>-E8<8G5A:85 ?>:070B5;8 M:A?5@8<5=B0;L=KE >1@07F>2 ;825@=KE :>;10A  

Table 3. Physico-chemical parameters of experimental samples of liver sausages 

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

"1@075F  
№ 1 

"1@075F  
№ 2 

"1@075F  
№ 3 

"1@075F  
№ 4 

"1@075F 
№ 5 

 0AA>20O 4>;O 15;:0, % 15,3 15,4 15,3 15,7 15,9 

 0AA>20O 4>;O 68@0, % 13,7 13,9 13,6 14,5 13,9 

 0AA>20O 4>;O E;>@8AB>3> 
=0B@8O, % 

1,8 1,7 1,8 1,8 1,7 

 0AA>20O 4>;O :@0E<0;0, % 1,9 1,6 3,3 1,0 2,3 
 

#> A>45@60=8N 15;:0 ;825@=K5 :>;10AK 87 AC1?@>4C:B>2 FK?;OB-1@>9;5@>2 >B;8G0;8AL 
=57=0G8B5;L=> 3 15,3‒15,9 %. �=5A5=85 2 @5F5?BC@K <C:8 3>@>E>2>9 8 =CB>2>9 270<5= 
?H5=8G=>9 =5<=>3> C25;8G820;> A>45@60=85 15;:0 2 3>B>2>< ?@>4C:B5. #> A>45@60=8N 68@0 
;825@=K5 :>;10AK 87 AC1?@>4C:B>2 FK?;OB-1@>9;5@>2 2 F5;>< E0@0:B5@87>20;8AL =52KA>:8< 
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=0;8G85< 68@0, :>B>@>5 20@L8@>20;> 2 ?@545;0E 13,6‒14,5 %. !5<=>3> 1>;LH55 A>45@60=85 
68@0 1K;> >1=0@C65=> 2 >1@07F0E A =CB>2>9 <C:>9 2 A@02=5=88 A >1@07F0<8 A 3>@>E>2>9 
<C:>9. %>45@60=85 :@0E<0;0 A>AB02;O;> 1,0‒3,3 %, ?@8 MB>< 1K;> CAB0=>2;5=>, GB> 70<5=0 
?H5=8G=>9 <C:8 =0 3>@>E>2CN 8 =CB>2CN ?@82>48;> : C<5=LH5=8N A>45@60=8O :@0E<0;0 2 
3>B>2>< ?@>4C:B5. "B<5G5=> =5<=>3> 1>;LH55 A>45@60=85 :@0E<0;0 4;O >1@07F>2 A 3>@>E>2>9 
<C:>9 2 A@02=5=88 A >1@07F0<8 A =CB>2>9 <C:>9. %>45@60=85 E;>@8AB>3> =0B@8O A>AB02;O;> 
1,7‒1,8 %.  
#>A:>;L:C ?@8 @07@01>B:5 =>2KE @5F5?BC@ <OA=>9 ?@>4C:F88 206=K< O2;O5BAO ?>;CG5=85 

2KA>:8E ?>B@518B5;LA:8E E0@0:B5@8AB8: A CG5B>< 18>;>38G5A:>9 F5==>AB8 8AE>4=>3> AK@LO, 
87CG5=0 ?8I520O 8 M=5@35B8G5A:0O F5==>ABL ?>;CG5==KE ;825@=KE :>;10A. �0 A>45@60=85 
C3;52>4>2 ?@8=OB> D0:B8G5A:0O <0AA>20O 4>;O :@0E<0;0, B0: :0: 2 M:A?5@8<5=B0;L=KE 
>1@07F0E >A=>2=>9 @5F5?BC@=K9 A>AB02 =5 A>45@68B C3;52>4A>45@60I8E :><?>=5=B>2, 70 
8A:;NG5=85< <C:8. $57C;LB0BK 87CG5=8O ?8I52>9 8 M=5@35B8G5A:>9 F5==>AB8 ?@54AB02;5=K 
2 B01;8F5 4. 

&45?. 4. #8I520O 8 M=5@35B8G5A:0O F5==>ABL ;825@=KE :>;10A 

Table 4. Nutritional and energy value of liver sausages 

 

� @07@01>B0==KE ;825@=KE :>;10A0E A>>B=>H5=85 «15;>::68@» A>AB02;O5B 1:(0,89‒0,92), 
GB> ?@81;865=> : >?B8<0;L=><C 3 A ?>78F89 74>@>2>3> ?8B0=8O @5:><5=4C5<>5 A>>B=>H5=85 
«15;>::68@» 2 ?@>4C:B5 4>;6=> A>AB02;OBL 1:1(0,8) [9].  

&0:65 87 ?@>2545==KE @0AG5B>2 A;54C5B, GB> 100 3 >1@07F0 ;825@=>9 :>;10AK 2>A?>;=ONB 
20,4‒21,2 % ACB>G=>9 ?>B@51=>AB8 2 15;:0E, 16,4‒17,5 % 2 68@0E, 7,7‒7,9 % 2 M=5@388. 
#@8=8<0O 2> 2=8<0=85, GB> <OA=0O ?@>4C:F8O B@048F8>==> =5 @0AA<0B@8205BAO :0: 8AB>G=8: 
C3;52>4>2, 0 B0:65 8E =87:>5 A>45@60=85 (<5=55 1 % >B ACB>G=>9 ?>B@51=>AB8), ?@8 0=0;875 
?8I52>9 F5==>AB8 =5 >?8AK20;8AL C3;52>4K, 0 8E @0AG5B ?@>872>48;AO 4;O 1>;55 B>G=>9 
>F5=:8 >AB0;L=KE ?>:070B5;59.  
'G8BK20O B>, GB> 2:;04 15;:0 2 >1ICN :0;>@89=>ABL @07@01>B0==KE ;825@=KE :>;10A =0 

>A=>25 AC1?@>4C:B>2 FK?;OB-1@>9;5@>2 A>AB028; 31,1‒31,9 %, B> MB> ?>72>;O5B >B=5AB8 
40==K9 0AA>@B8<5=B : ?@>4C:F88 «E 6OEB><@ EB89D:4A<9@ 59?>4» 2 A>>B25BAB288 A [9] 
(=5>1E>48<>5 CA;>285 4;O CAB0=>2;5=8O >B;8G8B5;L=>3> ?@87=0:0 3 15;>: 4>;65= 
>15A?5G820BL =5 <5=55 20 % M=5@35B8G5A:>9 F5==>AB8 (:0;>@89=>AB8)).  
#>A:>;L:C >1I55 A>45@60=85 >A=>2=KE <0:@>=CB@85=B>2 (15;:0, 68@0, C3;52>4>2) =5 405B 

?>;=>3> ?@54AB02;5=8O > 18>;>38G5A:>9 F5==>AB8 ?@>4C:B0, ?@>25;8 0=0;87 0<8=>:8A;>B=>3> 
A>AB020 @07@01>B0==KE ;825@=KE :>;10A 87 AC1?@>4C:B>2 FK?;OB-1@>9;5@>2 8 53> 
A10;0=A8@>20==>AB8.  

!08<5=>20=85 ?>:070B5;O "1@075F 
№ 1 

"1@075F 
№ 2 

"1@075F 
№ 3 

"1@075F 
№ 4 

"1@075F 
№ 5 

%>45@60=85 15;:0, % (3/1003) 15,3 15,4 15,3 15,7 15,9 

%>45@60=85 68@0, % (3/1003) 13,7 13,9 13,6 14,5 13,9 

%>45@60=85 C3;52>4>2, % (3/1003) 1,9 1,6 3,3 1,0 2,3 

%>>B=>H5=85 
«15;>::68@» 1:0,90 1:0,90 1:0,89 1:0,92 1:0,87 

�0;>@89=>ABL, ::0;/100 3, 2 B.G.: 192,1 193,1 196,8 197,3 197,9 

- 2:;04 15;:0 2 >1ICN :0;>@89=>ABL, 
% 

31,9 31,9 31,1 31,8 31,5 

- 2:;04 68@0 2 >1ICN :0;>@89=>ABL, % 64,2 64,8 62,2 66,1 63,2 

- 2:;04 C3;52>4>2 2 >1ICN 
:0;>@89=>ABL % 

4,0 3,3 6,7 2,0 4,6 
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� B01;8F5 5 ?@54AB02;5=K @57C;LB0BK 8AA;54>20=89 0<8=>:8A;>B=>3> A>AB020 
M:A?5@8<5=B0;L=KE >1@07F>2 (A>45@60=85 0<8=>:8A;>B ?@82545=> 2 ?5@5AG5B5 =0 100 3 
15;:0), 0 B0:65 0<8=>:8A;>B=K9 A>AB02 MB0;>==>3> 15;:0. -B0;>==K9 15;>: ?@54AB02;O5B 
A>1>9 B5>@5B8G5A:89 15;>:, 8450;L=> A10;0=A8@>20==K9 ?> 0<8=>:8A;>B=><C A>AB02C, 
:>B>@K9 ?>;=>ABLN C4>2;5B2>@O5B ?>B@51=>AB8 G5;>25:0 2 =570<5=8<KE 0<8=>:8A;>B0E. 
�<8=>:8A;>B=CN D>@<C;C MB0;>==>3> 15;:0 ?5@8>48G5A:8 ?5@5A<0B@820NB =0 
<564C=0@>4=KE A>1@0=8OE M:A?5@B>2 (�"/�"� A CG5B>< A>25@H5=AB2>20=8O <548:>-
18>;>38G5A:8E 8AA;54>20=89, =0:>?;5=8O AB0B8AB8G5A:>3> <0B5@80;0 8 @0728B8O 
=CB@8F8>;>388. !081>;55 0:BC0;L=K5 40==K5 ?@82545=K 2 4>:;045 :>=AC;LB0F88 M:A?5@B>2 
(�" (#@>4>2>;LAB25==0O 8 A5;LA:>E>7O9AB25==0O >@30=870F8O ""!) 70 2011 3>4, 
>?C1;8:>20==>< 2 2013 3>4C [10‒12]. 

 
&45?. 5. �<8=>:8A;>B=K9 A>AB02 15;:>2 ;825@=KE :>;10A 87 AC1?@>4C:B>2 FK?;OB-1@>9;5@>2 

Table 5. Amino acid composition of liver sausages from broiler chicken by-products 

!08<5=>20=85  
0<8=>:8A;>BK 

%>45@60=85 >1I8E 0<8=>:8A;>B, 3/100 3 15;:0 
-B0;>=, @5:><5=- 

4C5<K9 
(�"/�"�  
4;O 27@>A;KE  

[11, 12] 

"1@075F 
№1 

"1@075F 
№2 

"1@075F 
№3 

"1@075F 
№4 

"1@075F 
№5 

�570<5=8<O5 0<8=>:8A;>BO (���) 
�7>;59F8= 3,0 5,03 4,84 4,96 4,55 5,12 

�59F8= 6,1 8,66 8,61 8,21 8,10 8,58 

�878= 4,8 5,57 5,17 5,95 5,96 6,74 

 5B8>=8= + F8AB58= 2,3 2,63 3,12 4,41 3,14 3,05 

(5=8;0;0=8= + 
B8@>78= 4,1 7,82 7,89 7,95 7,09 6,90 

&@5>=8= 2,5 5,20 4,78 5,31 4,68 4,60 

�0;8= 4,0 10,14 9,85 10,02 9,06 9,76 

�8AB848= 1,6 3,02 3,16 2,84 3,27 2,86 

&@8?B>D0=* 0,66 1,03 1,04 1,04 1,03 1,03 

Σ!�� 29,06 49,10 48,46 50,70 46,88 48,65 

�0<5=8<O5 0<8=>:8A;>BO (���) 
�A?0@038=>20O 
:8A;>B0 - 2,37 4,08 3,18 4,91 4,32 

�;NB0<8=>20O 
:8A;>B0 - 14,60 16,34 16,14 16,37 15,73 

%5@8= - 4,83 4,57 4,92 4,53 4,49 

�;8F8= - 6,43 6,32 6,18 6,32 6,67 

�@38=8= - 3,85 3,15 2,97 3,35 3,08 

�;0=8= - 8,25 7,74 7,07 7,23 7,23 

#@>;8= - 7,55 8,35 8,02 8,18 7,63 

Σ��� - 47,88 50,55 48,50 50,89 49,15 

�<8=>:8A;>B=K5 8=45:AK 
�@<AB><E?BFAO= 
<A89>E !��/��� 0,41 1,03 0,96 1,05 0,92 0,99 

�@<AB><E?BFAO= 
<A89>E !��/B5M<9 
4@<AB><E?BFO 

0,29 0,51 0,49 0,51 0,48 0,50 

* �0==K5 ?> B@8?B>D0=C ?>;CG5=K @0AG5B=K< ?CB5< =0 >A=>20=88 8<5NI8EAO ;8B5@0BC@=KE 40==KE ?> 53> 
A>45@60=8N 2 8A?>;L7C5<>< AK@L5. 
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%>3;0A=> ?>;CG5==K< @57C;LB0B0< (B01;8F0 5), >1I0O AC<<0 =570<5=8<KE 0<8=>:8A;>B 2 
100 3 15;:0 4;O 2A5E >1@07F>2 ;825@=KE :>;10A ?@52KH05B 8E AC<<C 2 100 3 MB0;>==>3> 15;:0 
=0 63‒74 %. 
�<8=>:8A;>B=K9 8=45:A, 2K@060NI89AO 2 >B=>H5=88 !��/���, 2 8AA;54>20==KE 

>1@07F0E A>AB028; 0,92‒1,05, GB> ?@52KH05B 7=0G5=85 4;O «AB0=40@B=>3>» 15;:0 3 0,41. 

�<8=>:8A;>B=K9 8=45:A, 2K@060NI89AO 2 >B=>H5=88 !��/>1I85 0<8=>:8A;>BK, 2 
8AA;54>20==KE >1@07F0E A>AB028; 0,48‒0,51, GB> B0:65 ?@52KH05B 7=0G5=85 4;O 
«AB0=40@B=>3> 15;:0» 3 0,29. #@52KH5=85 ?>;CG5==KE 7=0G5=89 ?>4B25@6405B 2KA>:CN 
18>;>38G5A:CN F5==>ABL M:A?5@8<5=B0;L=KE >1@07F>2 ;825@=KE :>;10A 87 AC1?@>4C:B>2 
FK?;OB-1@>9;5@>2. 
�;O E0@0:B5@8AB8:8 ?8I52>9 F5==>AB8 15;:0 8A?>;L7>20;8 A?5F80;L=K9 ?>:070B5;L 3 

0<8=>:8A;>B=K9 A:>@ (�%). #>:070B5;L �% CAB0=02;8205B ?@545;L=> 2>7<>6=K9 C@>25=L 
8A?>;L7>20=8O 07>B0 40==>3> 2840 15;:0 4;O ?;0AB8G5A:8E F5;59 (2 :0G5AB25 ?;0AB8G5A:>3> 
<0B5@80;0 3 AB@>8B5;L=KE 1;>:>2 2 ?@>F5AA5 18>A8=B570 15;:>2 C G5;>25:0, >15A?5G820O 8E 
?>AB>O==>5 2>7>1=>2;5=85 8 :@C3>>1>@>B). �71KB>: 4@C38E 0<8=>:8A;>B 1C45B 
8A?>;L7>20BLAO :0: 8AB>G=8: =5A?5F8D8G5A:>3> 07>B0 ;81> 4;O M=5@35B8G5A:8E F5;59. 
�<8=>:8A;>BK, A:>@ :>B>@KE A>AB02;O5B <5=55 100 %, AG8B0NB ;8<8B8@CNI8<8. 
�<8=>:8A;>B0, A:>@ :>B>@>9 8<55B A0<>5 =87:>5 7=0G5=85, =07K205BAO ?5@2>9 ;8<8B8@CNI59 
0<8=>:8A;>B>9. 
� B01;8F5 6 ?@54AB02;5=K @57C;LB0BK ?> @0AG5BC =081>;55 G0AB> ?@8<5=O5<>3> ?>:070B5;O 

18>;>38G5A:>9 F5==>AB8 15;:0 3 0<8=>:8A;>B=>3> A:>@0 =570<5=8<KE 0<8=>:8A;>B 
@07@01>B0==KE ;825@=KE :>;10A. 

&45?. 6. �<8=>:8A;>B=K5 A:>@K 15;:>2 ;825@=KE :>;10A   

Table 6. Amino acid scores of liver sausages 

!08<5=>20=85 !�� 

�<8=>:8A;>B=K9 A:>@ (�%), % 

"1@075F 
№ 1 

"1@075F 
№ 2 

"1@075F 
№ 3 

"1@075F 
№ 4 

"1@075F 
№ 5 

�7>;59F8= 167,8 161,4 165,2 151,7 170,6 

�59F8= 142,0 141,1 134,6 132,9 140,7 

�878= 116,0 107,7 124,1 124,2 140,4 

 5B8>=8= + F8AB58= 114,2 135,9 191,9 136,4 132,6 

(5=8;0;0=8= + B8@>78= 190,8 192,4 193,9 172,9 168,3 

&@5>=8= 207,9 191,3 212,3 187,2 184,2 

�0;8= 253,5 246,2 250,6 226,5 244,0 

�8AB848= 188,5 197,7 177,5 204,2 178,9 

&@8?B>D0= 156,1 157,6 157,6 156,1 156,1 
 

#> @57C;LB0B0< >F5=:8 0<8=>:8A;>B=>9 A10;0=A8@>20==>AB8 2A5 >1@07FK ;825@=KE :>;10A 
E0@0:B5@87CNBAO 2KA>:>9 18>;>38G5A:>9 F5==>ABLN, B0: :0: >BACBAB2CNB =570<5=8<K5 
0<8=>:8A;>BK, ;8<8B8@CNI85 18>;>38G5A:CN F5==>ABL (2A5 A:>@K ?@52KH0NB 100 %).  
�@><5 B>3>, ?> 2A5< =>@<8@C5<K< <8:@>18>;>38G5A:8< ?>:070B5;O< 157>?0A=>AB8 

>1@07FK ;825@=KE :>;10A 87 AC1?@>4C:B>2 FK?;OB-1@>9;5@>2 A>>B25BAB2>20;8 B@51>20=8O< 
459AB2CNI53> 70:>=>40B5;LAB20 [13‒15]. $57C;LB0BK 8A?KB0=89 M:A?5@8<5=B0;L=KE >1@07F>2 
;825@=KE :>;10A 87 AC1?@>4C:B>2 FK?;OB-1@>9;5@>2 ?> <8:@>18>;>38G5A:8< ?>:070B5;O< 
?@82545=K 2 B01;8F5 7. 
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&45?. 7. $57C;LB0BK 8A?KB0=89 M:A?5@8<5=B0;L=KE >1@07F>2 ;825@=KE :>;10A 87 AC1?@>4C:B>2 
FK?;OB-1@>9;5@>2 ?> <8:@>18>;>38G5A:8< ?>:070B5;O< 

Table 7. Results of tests of experimental samples of liver sausages from broiler chicken by-products for 

microbiological indicators 

 

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

!>@<8@C5<>5 
7=0G5=85 ?> 
!�  [13-15] 

$57C;LB0B 8A?KB0=89 
"1@075F  
№ 1 

"1@075F 
 № 2 

"1@075F 
№ 3 

"1@075F 
№ 4 

"1@075F 
№ 5 

�0:B5@88 3@C??K 
:8H5G=KE ?0;>G5: 

(���#) 

=5 4>?CA-
:0NBAO 2 1 3 

=5 >1=0@C-
65=K 2 1 3 

=5 >1=0@C-
65=K 2 1 3 

=5 >1=0@C-
65=K 2 1 3 

=5 >1=0@C-
65=K 2 1 3 

=5 >1=0@C-
65=K 2 1 3 

S.aureus 
=5 4>?CA-
:0NBAO 2 1 3 

=5 >1=0@C-
65=K 2 1 3 

=5 >1=0@C-
65=K 2 1 3 

=5 >1=0@C-
65=K 2 1 3 

=5 >1=0@C-
65=K 2 1 3 

=5 >1=0@C-
65=K 2 1 3 

#0B>35==K5, 2 B>< 
G8A;5 A0;L<>=5;;K 

(Salmonella)  

=5 4>?CA-
:0NBAO 2 25 3 

=5 >1=0@C-
65=K 2 25 3 

=5 >1=0@C-
65=K 2      
25 3 

=5 >1=0@C-
65=K 2      
25 3 

=5 >1=0@C-
65=K 2       
25 3 

=5 >1=0@C-
65=K 2       
25 3 

Listeria 

monocytogenes 

=5 4>?CA-
:0NBAO 2 25 3 

=5 >1=0@C-
65=K 2 25 3 

=5 >1=0@C-
65=K 2      
25 3 

=5 >1=0@C-
65=K 2      
25 3 

=5 >1=0@C-
65=K 2      
25 3 

=5 >1=0@C-
65=K 2      
25 3 

%C;LD@54CF8@CN-

I85 :;>AB@8488 

=5 4>?CA-
:0NBAO 2       
0,1 3 

=5 >1=0@C-
65=K 2 0,1 3 

=5 >1=0@C-
65=K 2       
0,1 3 

=5 >1=0@C-
65=K 2    
0,1 3 

=5 >1=0@C-
65=K 2  
0,1 3 

=5 >1=0@C-
65=K 2  
0,1 3 

�>;8G5AB2> 
<57>D8;L=KE 
0M@>1=KE 8 
D0:C;LB0B82=>-
0=0M@>1=KE 

<8:@>>@30=87<>2 
(� �(�= ), 
�"�/3 

=5 1>;55  
5,0 × 103 9,5 × 101 9,5 × 101 1,0 × 102 7,5 × 102 1,3 × 102 

 

����2+�!��  
� AB0BL5 ?@54AB02;5=0 B5E=>;>38O 873>B>2;5=8O ;825@=KE :>;10A 87 AC1?@>4C:B>2 FK?;OB-

1@>9;5@>2, @5F5?BC@K ;825@=KE :>;10A 87 AC1?@>4C:B>2 FK?;OB-1@>9;5@>2, 0 B0:65 
@57C;LB0BK 8AA;54>20=89 M:A?5@8<5=B0;L=KE >1@07F>2 ;825@=KE :>;10A 87 AC1?@>4C:B>2 
FK?;OB-1@>9;5@>2 ?> >A=>2=K< >@30=>;5?B8G5A:8<, D878:>-E8<8G5A:8< ?>:070B5;O<, 0 
B0:65 ?> 0<8=>:8A;>B=><C A>AB02C 8 <8:@>18>;>38G5A:8< ?>:070B5;O< 157>?0A=>AB8 

?@>4C:B0.  
$57C;LB0BK 8AA;54>20=89 M:A?5@8<5=B0;L=KE >1@07F>2 ;825@=KE :>;10A ?>:070;8, GB> 

AC1?@>4C:BK O2;ONBAO F5==K< ?8I52K< @5AC@A><, ?@8<5=5=85 :>B>@KE ?>72>;O5B 
?@>872>48BL :0G5AB25==CN 8 157>?0A=CN ?@>4C:F8N A 2KA>:8<8 ?>B@518B5;LA:8<8 
E0@0:B5@8AB8:0<8. 
$07@01>B0==0O B5E=>;>38O 873>B>2;5=8O ;825@=KE :>;10A 87 AC1?@>4C:B>2 FK?;OB-

1@>9;5@>2 ?>72>;O5B @0AH8@8BL 0AA>@B8<5=B ?@>4C:F88 87 AC1?@>4C:B>2 ?B8FK, ?>2KA8BL 
MDD5:B82=>ABL ?5@5@01>B:8 AC1?@>4C:B>2 ?B8FK, 0 B0:65 >15A?5G8BL =0A5;5=85 AB@0=K 
4>ABC?=>9 A10;0=A8@>20==>9 ?> 0<8=>:8A;>B=><C A>AB02C ?@>4C:F859.  
�AA;54>20=8O ?@>2>48;8AL $'# «�=AB8BCB <OA>-<>;>G=>9 ?@><KH;5==>AB8» 2 @0<:0E 

!�$ 5 «�7CG5=85 AB@C:BC@=>-<5E0=8G5A:8E A2>9AB2 AC1?@>4C:B>2 8 8E A>G5B05<>AB8 A 
<OA=K< AK@L5< ?@8 873>B>2;5=88 =>2KE 284>2 <OA=>9 ?@>4C:F88 A 2KA>:8<8 
?>B@518B5;LA:8<8 E0@0:B5@8AB8:0<8», 7040=85 5.7 «$07@01>B:0 >@30=870F8>==>-
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