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�2545A85. *5;LN 8AA;54>20=8O O2;O5BAO C25;8G5=85 2KE>40 <OA=KE 8745;89 2 ?@>F5AA5  
B5?;>2>9 >1@01>B:8. !0CG=0O 7040G0 – >F5=:0 ?>B5@L 2;038 87 2=CB@5==8E A;>52 @C1;5=KE 
<OA=KE 8745;89 @07;8G=>3> @5F5?BC@=>3> A>AB020 8 D>@<K 87 A28=>3> 8 :C@8=>3> <OA0 ?@8 8E 
70?5:0=88 ?@8 @07;8G=KE CA;>28OE ?0@>2>74CH=>9 A@54K 2 A>2@5<5==KE :>=25:F8>==KE 
0??0@0B0E. 
 0F5D80?O 8 @5FB4O. �7<5;LG5==>5 =0 <OA>@C1:5 A >B25@AB8O<8 2KE>4=>9 @5H5B:8 2,5 << <OA> 
:C@8=>3> D8;5 157 :>68 8 ;>?0B>G=>9 G0AB8 A28=>9 BCH8, >BD>@<>20==K5 2 2845 F8;8=4@0 8 ?;0-
AB8=K. �0?5:0;8 2 ?0@>:>=25:F8>==>< 0??0@0B5 2 480?07>=5 B5<?5@0BC@ 160–240 º% 2 A@545 =03@5B>-
3> 2>74CE0 8 ?0@>2>74CH=>9 A@54K 2;06=>ABLN 80–85 %. 

$57G?PF0FO. #@8<5=5=85 ?0@>2>74CH=>9 A<5A8 ?@82>48B : @>ABC 01A>;NB=>9 2;06=>AB8 F5=B@0 =0  
0,5–2 %. $>AB B5<?5@0BC@K >B 160 4> 240 º% – : A=865=8N 2;06=>AB8 =0 2–4 %. �;O 8745;89 2 D>@<5 ?;0-
AB8=K =01;N405BAO 1>;55 2KA>:0O 2;06=>ABL, => @07=8F0 =5 ?@52KH05B 1 %. #@8 B5@<>>1@01>B:5 2 ?0@>-
2>74CH=>9 A<5A8 >B=>A8B5;L=K5 ?>B5@8 2;038 A>:@0I0NBAO =0 10–35 %. $>AB B5<?5@0BC@K ?@82>48B : 
@>ABC >B=>A8B5;L=KE ?>B5@L 2;038 =0 46–61 % 2 2>74CE5 8 =0 41–50  % 2 ?0@>2>74CH=>9 A@545. �745;8O 2 
D>@<5 ?;0AB8=K E0@0:B5@87CNBAO <5=LH8<8 >B=>A8B5;L=K<8 ?>B5@O<8 2;038 ?> A@02=5=8N A F8;8=4-
@8G5A:8<8, A>>B=>H5=85 A>AB02;O5B 4> 16 %. �;O D0@H0 87 A28=8=K E0@0:B5@5= <5=LH89 >BB>: 2;038 ?> 
A@02=5=8N A :C@8=K<; A>>B=>H5=85 >B=>A8B5;L=KE ?>B5@L 2;038 :>;51;5BAO >B 3 4> 25 %. !081>;LH0O 
@07=8F0 =01;N405BAO ?@8 160 º%, =08<5=LH0O – ?@8 240 º%. 
�O2B4O. �0==K5 > ?>B5@OE 2;038 87 2=CB@5==8E A;>52 @C1;5=KE <OA=KE 8745;89 @5:><5=4C5BAO 8A?>;L-
7>20BL 2 :0G5AB25 A?@02>G=KE 4;O ?@>3=>78@>20=8O @568<>2 B5E=>;>38G5A:>9 >1@01>B:8, ?>72>;ONI8E 
C25;8G8BL 2KE>4 8745;89 ?@8 70?5:0=88 2 :>=25:F8>==KE 0??0@0B0E. 

��.'��/� %�"��: <OA=O9 8789;8O; 74?9:4=89; A68=8=4; :C@8=>9 <OA>; ?>B9@8 6;478; ?4@>6>7-
8CH=4O A@984; :4=>=8G9A:4O D>@<4. 
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ABSTRACT  

Introduction. The aim of the study is to increase the yield of meat products during heat treatment. The 

scientific task is to assess the loss of moisture from the inner layers of chopped pork and chicken meat prod-

ucts of various formulations and geometric shapes when they are baked in various conditions of a vapor–air 

environment in modern convection apparatuses. 

 Materials and methods. Skinless chicken breast fillet and  shoulder blade of a pork carcass minced in a 

meat grinder with 2.5 mm outlet grind plate holes, and  molded in the form of a cylinder and a plate. It was 

baked in a convection steamer in the temperature range of 160–240 °C in a heated air and steam-air envi-

ronment with a humidity of 80–85 %. 

Results. When baking minced meat products in a steam-air mixture, the absolute humidity of the central 

layer increases by 0,5– 2 %. An increase in the temperature of the heating medium from 160 to 240 °C leads 
to a decrease in the absolute humidity of the central layer by 2– 4 %. For the products in the form of a plate, 

there is a higher humidity of the central layer, but the difference does not exceed 1%.  During heat treatment 

in a steam-air mixture relative moisture losses are reduced by 10– 35 %. An increase in temperature leads to 

an increase in relative moisture losses by 46–61 % when processed in air and by 41–50 % when processed in 

a vapor-air environment. Plate-shaped products are characterized by lower relative moisture losses compared 

to cylindrical ones, the ratio ranging up to 16 %. Minced pork is characterized by a lower outflow of mois-

ture compared to chicken minced meat. The ratio of relative moisture losses for the materials under study 

ranges from 3 to 25 %. The biggest  difference is observed at 160 °C, the smallest – at 240 °C. 
Conclusions. It is recommended to use data on moisture losses from the inner layers of chopped meat prod-

ucts as  reference ones for predicting processing modes that allow increasing the yield of products when bak-

ing in convection apparatuses. 

KEYWORDS: minced meat products; baking; pork; chicken meat; moisture loss; steam-air environment; 

canonical form.  

FOR CITATION: Smahina, M. N. Moisture loss in the central layer of chopped chicken and pork meat 

products when baking in steam-air environment / M. N. Smahina, D. A. Smahin, N. A. Novikova // Vestnik 

of the Belarusian State University of Food and Chemical Technologies. – 2023. – № 1(34). – $.  115–123  

(in Russian). 

 

�����!�� 
#@8 @50;870F88 B5E=>;>38G5A:8E >?5@0F89 60@:8 8 70?5:0=8O <OA=K5 8745;8O A;54C5B @0A-

A<0B@820BL :0: <0AA82=K5 B5;0 [1]. �;O ?>4>1=KE B5; @07=>ABL B5<?5@0BC@ <564C ?>25@E=>-
ABLN 8 F5=B@>< 8<55B 7=0G8B5;L=CN 25;8G8=C, 8 A:>@>ABL =03@520=8O 2=CB@5==8E A;>52 >?@5-
45;O5BAO E0@0:B5@>< @0A?@>AB@0=5=8O B5?;>BK 2=CB@8 B5;0.  
"1@07C5BAO 7=0G8B5;L=K9 B5@<><5B@8G5A:89 ?5@5?04 <564C ?>25@E=>ABLN 8 F5=B@>< 8745-

;8O; : <><5=BC >:>=G0=8O B5@<>>1@01>B:8 B5<?5@0BC@0 :>@:8 4>AB8305B 130–140 º% ?@8 B5<?5-
@0BC@5 2 F5=B@5 72–85 º% [2–4]. �>@:0 =0 MB>< MB0?5 ?@54AB02;O5B A>1>9 ?@0:B8G5A:8 >1572>-
65==K9 A;>9, 2 :>B>@>< ?@>B5:0NB @50:F88 <5;0=>848=>>1@07>20=8O 8 ?8@>35=5B8G5A:>3> 
@0A?040 15;:>2, 68@>2 8 C3;52>4>2 [3, 4]. �=CB@5==85 A;>8 ?@54AB02;ONB A>1>9 2;06=K9 :0-
?8;;O@=>-?>@8ABK9 <0B5@80; [5].  
�;03>?5@5=>A ?@8 =03@520=88 <OA>?@>4C:B>2 2 F5;>< ?>2B>@O5B :;0AA8G5A:89 E0@0:B5@ 87-

<5=5=8O B5<?5@0BC@=>3> ?>;O 2;06=>3> :0?8;;O@=>-?>@8AB>3> B5;0.  0B5@80; A =0G0;L=K< 
@02=><5@=K< 2;03>A>45@60=85< ?@>3@5205BAO ?>A;>9=> 23;C1L. &5<?5@0BC@0 2 ?>25@E=>AB=>< 
A;>5 1KAB@> 2>7@0AB05B, 0 2 F5=B@5 =5:>B>@>5 2@5<O >AB05BAO ?>AB>O==>9. �>340 B5<?5@0BC@=0O 
2>;=0 4>AB8305B F5=B@0 8745;8O, =0G8=05B 2>7@0AB0BL 8 B5<?5@0BC@0 2 F5=B@5. �;030 ?5@5<5I0-
5BAO : ?5@5ACH5==K< 25@E=8< A;>O<, ?>4G8=OOAL 70:>=0< 2;03>?@>2>4=>AB8. #> <5@5 @>AB0 
B5<?5@0BC@K ?>25@E=>AB=KE A;>52 2;030 =0G8=05B ?5@5<5I0BLAO ?> =0?@02;5=8N ?>B>:0 B5?-
;>BK ?>4 2;8O=85< B5<?5@0BC@=>3> 3@0485=B0, ?>4G8=OOAL 70:>=0< B5@<>2;03>?@>2>4=>AB8, 
?>2KH0O 2;06=>ABL 2=CB@5==8E A;>52 [2–5].  

)0@0:B5@=K< >B;8G85< 18>;>38G5A:>3> AK@LO >B 4@C38E :0?8;;O@=>-?>@8ABKE B5; O2;O5BAO 
=0;8G85 2 A>AB025 1>;LH>3> :>;8G5AB20 A2O70==>9 2;038, GB> 7=0G8B5;L=> CA;>6=O5B <0AA>>1-
<5==K5 ?@>F5AAK, A?>A>1AB2CO C45@60=8N 2;038 2 <5=55 =03@5BKE A;>OE [3–5]. �;O D0@H59, 
8<5NI8E 2 A>AB025 >?@545;5==>5 :>;8G5AB2> 68@0, <0AA>>1<5= 4>?>;=8B5;L=> CA;>6=O5BAO 70  
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AG5B 2>7=8:=>25=8O B>@<>7OI53> MDD5:B0 68@>2KE ?@>A;>5:. � @57C;LB0B5 ?>A;>9=0O 2;06-
=>ABL 7=0G8B5;L=> @07;8G05BAO :0: ?> B>;I8=5, B0: 8 ?> 4;8=5, C1K20O 2 =0?@02;5=88 >B F5=B@0 
: ?>25@E=>AB8. 
#@8 B@048F8>==KE B5E=>;>38G5A:8E 8AA;54>20=8OE ?> >?@545;5=8N 2;03>A>45@60=8O 3>B>-

2>5 8745;85 ?>425@30NB 87<5;LG5=8N 8 A<5H820=8N A F5;LN ?>;CG5=8O A@54=59 ?@>1K [6]. 
#@8 MB>< >AB05BAO =58725AB=K< 2;03>A>45@60=85 2 @07;8G=KE A;>OE 8 E0@0:B5@ 53> 87<5=5=8O. 
� =0CG=>9 ;8B5@0BC@5 [3–20] ?@82545=K @57C;LB0BK 8AA;54>20=89 ?> 2;06=>AB8 3>B>2KE 87-

45;89 87 <OA=KE D0@H59 8 A:>@>AB8 8E >1572>6820=8O ?@8 @07;8G=KE @01>G8E ?0@0<5B@0E 
B5E=>;>38G5A:>3> ?@>F5AA0. "4=0:> 8AA;54>20=89 ?> 87<5=5=8N 2;06=>AB8 :>=:@5B=KE A;>52 
<OA=KE @C1;5=KE 8745;89 @07;8G=>3> E8<8G5A:>3> A>AB020 8 35><5B@8G5A:8E D>@< ?@8 @07-
;8G=KE B5<?5@0BC@=>-2;06=>AB=KE @568<0E B5?;>2>9 >1@01>B:8 ?@0:B8G5A:8 =5 ?@>2>48;>AL. 
!081>;55 AB018;L=K< A;>5< ?@8 =03@520=88 O2;O5BAO F5=B@ 8745;8O. "= ?>425@305BAO =08-

<5=LH8< B5<?5@0BC@=K< 2>7459AB28O<; O2;O5BAO 8A:;NG8B5;L=> B5?;>2>A?@8=8<0NI8< A;>-
5< (4@C385 A;>8 O2;ONBAO B5?;>2>A?@8=8<0NI8<8, 0::C<C;8@CNI8<8 8 B5?;>?5@540NI8<8); 
<0;> ?>425@65= :>;510=8O< B5?;>2>3> ?>B>:0, :>B>@K9 A3;06820NB ?5@8D5@89=K5 A;>8; E0-
@0:B5@87C5BAO CAB>9G82K<8 B5<?5@0BC@=K<8 ?>:070B5;O<8.  
*5;LN 8AA;54>20=8O O2;O5BAO C25;8G5=85 2KE>40 <OA=KE 8745;89 2 ?@>F5AA5 

B5?;>2>9 >1@01>B:8.  
!0CG=0O 7040G0 – >F5=:0 ?>B5@L 2;038 87 2=CB@5==8E A;>52 @C1;5=KE <OA=KE 8745;89 

@07;8G=>9 @5F5?BC@=>3> A>AB020 8 D>@<K 87 A28=>3> 8 :C@8=>3> <OA0 ?@8 8E 70?5:0=88 

?@8 @07;8G=KE CA;>28OE ?0@>2>74CH=>9 A@54K 2 A>2@5<5==KE :>=25:F8>==KE 
0??0@0B0E. 

 

 �&�$���/ �  �&"�/ 

!0 ?>B@518B5;LA:>< @K=:5 $5A?C1;8:8 �5;0@CAL =081>;LH89 C45;L=K9 25A A@548 <OA=>9 
?@>4C:F88 70=8<05B :C@8=>5 8 A28=>5 <OA>. �0==K5 284K <OA0 C4>1=K 4;O 8AA;54>20B5;L-
A:>9 45OB5;L=>AB8, B.:. E0@0:B5@87CNBAO 7=0G8B5;L=K<8 @07;8G8O<8 ?> A>>B=>H5=8N 2;06-
=>ABL/68@=>ABL. 
�;O ?@>2545=8O M:A?5@8<5=B0 2K1@0=> 87<5;LG5==>5 <OA> :C@8=>3> D8;5 157 :>68 8 87-

<5;LG5==>5 <OA> ;>?0B>G=>9 G0AB8 A28=>9 BCH8. )0@0:B5@8AB8:0 >1J5:B>2 8AA;54>20=8O 
?@82545=0 2 B01;. 1. 

 
&01?. 1. )0@0:B5@8AB8:0 >1J5:B>2 8AA;54>20=8O1

 

Table 1. Characteristics of research objects
1 

 

#>:070B5;8 �C@8=>5 D8;5 157 :>68 �>?0B>G=0O G0ABL A28=>9 BCH8 

�;06=>ABL, % 

�8@=>ABL, % 

%>45@60=85 15;:0, % 

%>45@60=85 C3;52>4>2, % 

73,5 

1,9 

23,6 

0,4 

55,1 

29,4 

14,7 

0,4 

 

 OA> 87<5;LG0;>AL =0 <OA>@C1:5 A >B25@AB8O<8 2KE>4=>9 @5H5B:8 2,5 <<. #>43>B>2;5=-
=K5 >1@07FK ?><5I0;8AL 2 >4=>A;>9=K9 <0@;52K9 <5H>: 2 2845 F8;8=4@0 60×320 << 8;8 
?;0AB8=K 160×160×32 <<. #@8<5=O;0AL <0@;O ?> &' �Y 390287860.004-2011 A @07<5@0<8 
OG55: 2×1 << ?@8 ?;>B=>AB8 35 3/<2

.  5H>: A <OA=K< D0@H5< ?><5I0;AO 2 :0AA5BC, ?@54-
AB02;ONICN A>1>9 A20@=CN :0@:0A=CN :>=AB@C:F8N 87 B>=:8E <5B0;;8G5A:8E AB5@6=59 2 
2845 F8;8=4@0 8;8 ?;0AB8=K, A 2=CB@5==8<8 @07<5@0<8, @02=K<8 @07<5@0< <5H:0. #@8=O-
BK5 35><5B@8G5A:85 ?0@0<5B@K 8745;8O >15A?5G820NB B5?;>?>42>4 >B ?>25@E=>AB8 : F5=B@C 
2 >4=>< =0?@02;5=88. 
                                                           
1
 )8<8G5A:89 A>AB02 @>AA89A:8E ?8I52KE ?@>4C:B>2: A?@02>G=8: / ?>4 @54. �.  . %:C@8E8=0, �. �. &CB5;LO=0. 
–  .: �5�8 ?@8=B, 2002. – 236 A. 
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#@>4C:B =03@520;AO 2 :0<5@5 ?0@>:>=25:F8>==>3> 0??0@0B0 Unox-203G 4> B5<?5@0BC@K 2 
F5=B@5 85 % (B5<?5@0BC@0 :C;8=0@=>9 3>B>2=>AB8 @C1;5=KE 8745;89). 

� :0G5AB25 3@5NI8E A@54 ?@8<5=O;8AL =03@5BK9 2>74CE 8 ?0@>2>74CH=0O A<5AL 2;06=>-
ABLN 80–85 %.  

!03@520=85 ?@>2>48;>AL ?@8 B5<?5@0BC@0E 3@5NI59 A@54K 160, 200 8 240 º%. &5<?5@0-
BC@=K5 @568<K 2K18@0;8AL, 8AE>4O 87 ?@545;L=KE 7=0G5=89 4;O >?5@0F89 60@:8 8 70?5:0-
=8O 8745;89 87 <OA=>3> D0@H0 [2–4]. &5E=>;>38G5A:85 >?5@0F88 60@:8 8 70?5:0=8O E0@0:B5-
@87CNBAO =081>;LH8<8 8A?0@8B5;L=K<8 ?>B5@O<8 2;038. 
�;06=>ABL 8AE>4=>3> AK@LO 8 3>B>2>3> 8745;8O >?@545;O;8 <5B>4>< 2KACH820=8O 2 AC-

H8;L=>< H:0DC ?@8 B5<?5@0BC@5 105 % 4> ?>AB>O==>9 <0AAK =025A:8. 

 

$��'�0&�&/ � �% "�%'���!�� 

$57C;LB0BK 8AA;54>20=89 2;06=>AB8 3>B>2KE 8745;89 87 :C@8=>3> 8 A28=>3> D0@H0 4;O 
@07;8G=KE 35><5B@8G5A:8E D>@< 8 B5<?5@0BC@=>-2;06=>AB=KE @568<>2 B5?;>2>9 >1@01>B:8 
?@82545=K 2 B01;. 2, 3. 
�0: 284=> 87 40==KE B01;. 2 8 3, ?@8 B5?;>2>9 >1@01>B:5 2 ?0@>2>74CH=>9 A<5A8 01A>-

;NB=0O 2;06=>ABL F5=B@0;L=>3> A;>O ?>2KH05BAO =0 0,5–2 % ?> A@02=5=8N A >1@01>B:>9 2 
=03@5B>< 2>74CE5. #@8 C25;8G5=88 B5<?5@0BC@K 3@5NI59 A@54K =01;N405BAO A=865=85 01-
A>;NB=>9 2;06=>AB8 F5=B@0;L=>3> A;>O =0 2–4 %. �;O 8745;89 2 D>@<5 ?;0AB8=K =01;N40-
5BAO 1>;55 2KA>:0O 2;06=>ABL F5=B@0;L=>3> A;>O ?> A@02=5=8N A 8745;8O<8 2 D>@<5 F8;8=-
4@0, => @07=8F0 >G5=L <0;0 8 =5 ?@52KH05B 1 %. 
�1A>;NB=0O 2;06=>ABL 3>B>2KE 8745;89 O2;O5BAO B5E=>;>38G5A:8< 8 ?>B@518B5;LA:8< 

?>:070B5;5< :0G5AB20, => =5 O2;O5BAO ?>:070B5;5< :>;8G5AB20 ?>B5@O==>9 2;038, B.:. 2;06-
=>ABL 8AE>4=>3> ?>;CD01@8:0B0 @07;8G05BAO 4;O :064>3> 2840 AK@LO, 0 87<5=5=85 2;06=>AB8 
?>;CG05<>9 ?@>4C:F88 ?@8 B5@<8G5A:>9 >1@01>B:5 ?@>8AE>48B A 4>2>;L=> 7=0G8B5;L=K<8 
:>;510=8O<8.  

 
&01?. 2. �;8O=85 @568<=KE ?0@0<5B@>2 B5@<>>1@01>B:8 =0 2;06=>ABL F5=B@0;L=>3> A;>O 3>B>2>9 

?@>4C:F88 87 87<5;LG5==>3> <OA0 :C@8=>3> D8;5  

Table 2. The influence of the regime parameters of heat treatment on the humidity of the central layer  

of finished products made from minced chicken fillet 
 

�5><5B@8G5A:0O 
D>@<0 

&5<?5@0BC@0  
3@5NI59 A@54K, º% 

�;06=>ABL, % 

!03@5BK9 2>74CE #0@>2>74CH=0O A<5AL  

*8;8=4@ 
160 

200 

240 

69,5–70,5 

66,5–68 

65,5–66,5 

70,0–71,0 

69,0–69,5 

67,5–68,5 

#;0AB8=0 
160 

200 

240 

69,5–71,0 

67,0–68,0 

66,0–67,0 

70,5–71,0 

69,0–70,0 

68,0–69,0 

 

�;O 87CG05<>3> ?@>F5AA0 >?@545;O;8 01A>;NB=K5 ?>B5@8 2;038 :0: @07=8FC <564C 8A-
E>4=>9 8 :>=5G=>9 2;06=>ABLN ?@>4C:B0 4;O :064>3> >?KB0: 

 

 ,      (1) 

345 ∆φ – :>;8G5AB2> ?>B5@O==>9 2;038, %; 
 φ= – 2;06=>ABL 8AE>4=>3> ?>;CD01@8:0B0, %; 

φ: – 2;06=>ABL 3>B>2>3> 8745;8O, %. 
�0==K5 ?> ?>B5@O< 2;038 ?@82545=K 2 B01;. 4, 5. 
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&01?. 3. �;8O=85 @568<=KE ?0@0<5B@>2 B5@<>>1@01>B:8 =0 2;06=>ABL F5=B@0;L=>3> A;>O 3>B>2>9 
?@>4C:F88 87 87<5;LG5==>3> <OA0 ;>?0B>G=>9 G0AB8 A28=>9 BCH8  

 

Table 3. The influence of the regime parameters of heat treatment on the humidity of the central layer  

of the finished product made from minced meat of pork carcass shoulder 
 

�5><5B@8G5A:0O 
D>@<0 

&5<?5@0BC@0  
3@5NI59 A@54K, º% 

�;06=>ABL, % 

!03@5BK9 2>74CE #0@>2>74CH=0O A<5AL 

*8;8=4@ 
160 

200 

240 

52,5–53,0 

50,5–52,0 

49,5–50,5 

53,0–53,5 

51,5–52,5 

50,0–51,5 

#;0AB8=0 
160 

200 

240 

53,0–53,5 

50,5–52,5 

49,5–51,0 

53,0–54,0 

51,5–53,0 

50,0–52,0 

 
&01?. 4. �1A>;NB=K5 ?>B5@8 2;038 ∆φ ?@8 70?5:0=88 D0@H0 87 <OA0 :C@8=>3> D8;5 

Table 4. Absolute moisture loss &φ when baking minced meat from chicken fillet 
 

�5><5B@8G5A:0O 
D>@<0 

&5<?5@0BC@0  
3@5NI59 A@54K, º% 

�1A>;NB=K5 ?>B5@8 2;038, % 

!03@5BK9 2>74CE #0@>2>74CH=0O A<5AL  

*8;8=4@ 
160 

200 

240 

3,0–4,0 

5,5–7,0 

7,0–8,0 

2,5–3,5 

4,0–4,5 

5,0–6,0 

#;0AB8=0 
160 

200 

240 

2,5–4,0 

5,5–6,5 

6,5–7,5 

2,5–3,0 

3,5–4,5 

4,5–5,5 

 
&01?. 5. �1A>;NB=K5 ?>B5@8 2;038 ∆φ ?@8 70?5:0=88 D0@H0 87 <OA0 ;>?0B>G=>9 G0AB8 A28=>9  

BCH8 

Table 5. Absolute moisture loss &φ when baking minced meat from pork carcass shoulder 
 

�5><5B@8G5A:0O 
D>@<0 

&5<?5@0BC@0  
3@5NI59 A@54K, º% 

�1A>;NB=K5 ?>B5@8 2;038, % 

!03@5BK9 2>74CE #0@>2>74CH=0O A<5AL 

*8;8=4@ 
160 

200 

240 

2,0–2,5 

3,0–4,5 

4,5–5,5 

1,5–2,0 

2,5–3,5 

3,5–5,0 

#;0AB8=0 
160 

200 

240 

1,5–2,0 

2,5–4,5 

4,0–5,5 

1,0–2,0 

2,0–3,5 

3,0–5,0 

 

�0==K5 B01;. 4, 5 A2845B5;LAB2CNB, GB> ?>B5@8 2;038 ?@8 8A?>;L7>20=88 ?0@>2>74CH=>9 
A<5A8 70<5B=> <5=LH5, G5< ?@8 >1@01>B:5 2 ACE>< 2>74CE5. #@8 MB>< 4;O D0@H0 87 :C@8=>3> 
D8;5 @07=8F0 1>;55 2K@065=0. % @>AB>< B5<?5@0BC@K 3@5NI59 A@54K ?>B5@8 2;038 2K@0A-
B0NB, ?@8G5< 4;O :C@8=>3> D0@H0 1>;55 8=B5=A82=>. 
�;O 8745;89 2 D>@<5 ?;0AB8=K E0@0:B5@=K <5=LH85 ?>B5@8 ?> A@02=5=8N A F8;8=4@8G5-

A:8<8, => @07=8F0 =525;8:0 8 :>;51;5BAO 2 ?@545;0E 0,5 %. 
�;O A28=>3> D0@H0 01A>;NB=K5 ?>B5@8 2;038 7=0G8B5;L=> <5=LH5, G5< 4;O :C@8=>3> 

D0@H0.  
� F5;>< 01A>;NB=K5 ?>B5@8 2;038 =5 ?>:07K20NB ?>;=>9 :0@B8=K E0@0:B5@0 87<5=5=8O 

2;03>A>45@60=8O, ?>A:>;L:C @07=8F0 2 8AE>4=>< A>45@60=88 2>4K 2 87<5;LG5==>< <OA5 :C-
@8=>3> D8;5 157 :>68 8 87<5;LG5==>< <OA5 ;>?0B>G=>9 G0AB8 A28=>9 BCH8 A;8H:>< 25;8:0. 
#>MB><C @57C;LB0BK 8AA;54>20=89 ?@54AB02;O5< 2 2845 >B=>A8B5;L=KE ?>B5@L 2;038 ?@8 
B5@<>>1@01>B:5 2 % : 2;03>A>45@60=8N 2 AK@>< D0@H5 [4]. 
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&01?. 6. "B=>A8B5;L=K5 ?>B5@8 2;038 ?@8 B5@<>>1@01>B:5 2 % : 2;03>A>45@60=8N 2 AK@>< D0@H5 

87 <OA0 :C@8=>3> D8;5  

Table 6. Relative moisture loss during heat treatment in % to moisture content in raw minced chicken  

fillet 
 

�5><5B@8G5A:0O 
D>@<0 

&5<?5@0BC@0  
3@5NI59 A@54K, º% 

"B=>A8B5;L=K5 ?>B5@8 2;038, 
% : 2;03>A>45@60=8N 2 AK@>< D0@H5 

!03@5BK9 2>74CE #0@>2>74CH=0O A<5AL 

*8;8=4@ 
160 

200 

240 

4,1–5,4 

7,5–9,5 

9,5–10,9 

3,4–4,8 

5,4–6,1 

6,8–8,3 

#;0AB8=0 
160 

200 

240 

3,4–5,4 

7,5–8,8 

8,8–10,4 

3,4–4,1 

4,8–6,1 

6,1–7,5 

 
&01?. 7. "B=>A8B5;L=K5 ?>B5@8 2;038 ?@8 B5@<>>1@01>B:5 2 % : 2;03>A>45@60=8N  

2 AK@>< D0@H5 87 <OA0 ;>?0B>G=>9 G0AB8 A28=>9 BCH8 

 

Table. 7. Relative moisture loss during heat treatment in % to moisture content in raw minced meat from 

pork carcass shoulder 
 

�5><5B@8G5A:0O 
D>@<0 

&5<?5@0BC@0  
3@5NI59 A@54K, º% 

"B=>A8B5;L=K5 ?>B5@8 2;038, 
% : 2;03>A>45@60=8N 2 AK@>< D0@H5 

!03@5BK9 2>74CE #0@>2>74CH=0O A<5AL 

*8;8=4@ 
160 

200 

240 

3,6–4,5 

5,8–8,2 

8,2–10,0 

2,7–3,6 

4,5–6,0 

6,4–8,1 

#;0AB8=0 
160 

200 

240 

2,7–3,6 

4,5–8,2 

7,2–10,0 

1,8–3,5 

3,6–5,9 

5,5–7,1 

 

�0: 284=> 87 40==KE B01;. 6, 7, ?@8 B5?;>2>9 >1@01>B:5 2 ?0@>2>74CH=>9 A<5A8 ?> A@02-
=5=8N A >1@01>B:>9 2 ACE>< 2>74CE5 >B=>A8B5;L=K5 ?>B5@8 2;038 2 F5=B@0;L=>< A;>5 A>-
:@0I0NBAO =0 10–35 %.  5=LH85 ?>B5@8 4;O ?0@>2>74CH=>9 A<5A8 <>3CB 1KBL >1JOA=5=K 
>1@07>20=85< :>=45=A0B=>9 ?;5=:8 =0 =0G0;L=>< MB0?5 B5@<>>1@01>B:8, ?@82>4OI59 : A=8-
65=8N 8A?0@8B5;L=>9 A?>A>1=>AB8. 
$>AB B5<?5@0BC@K ?@82>48B : @>ABC ?>B5@L 2;038 =0 46–61 % ?@8 >1@01>B:5 2 2>74CE5 8 =0 

41–50 % ?@8 >1@01>B:5 2 ?0@>2>74CH=>9 A@545. &0:8< >1@07><, B5<?5@0BC@0 2 @01>G59 :0<5@5 
O2;O5BAO =081>;55 7=0G8<K< D0:B>@>< A=865=8O 2;06=>AB8 2=CB@5==8E A;>52 ?@>4C:B0. 
�745;8O 2 D>@<5 ?;0AB8=K E0@0:B5@87CNBAO <5=LH8<8 ?>B5@O<8 2;038 ?> A@02=5=8N A 

F8;8=4@8G5A:8<8, A>>B=>H5=85 :>;51;5BAO 2 ?@545;0E 4> 16 %.  5=LH85 ?>B5@8 4;O 8745-
;89 2 D>@<5 ?;0AB8=K <>3CB 1KBL >1JOA=5=K >A>15==>ABO<8 =03@520=8O :>=:@5B=KE D>@<, 0 
B0:65 <5=LH59 ?;>I04LN 8A?0@5=8O. 
�;O D0@H0 87 ?>;C68@=>9 A28=8=K E0@0:B5@5= <5=LH89 >BB>: 2;038 87 F5=B@0;L=KE A;>-

52 ?> A@02=5=8N A :C@8=K< D0@H5<. %>>B=>H5=8O >B=>A8B5;L=KE ?>B5@L 2;038 4;O 8AA;5-
4C5<KE <0B5@80;>2 :>;51;NBAO >B 3 4> 25 %. !081>;LH0O @07=8F0 =01;N405BAO ?@8 B5<?5-
@0BC@5 3@5NI59 A@54K 160 º%, =08<5=LH0O – ?@8 240 º%.  >6=> ?@54?>;>68BL, GB> B0:0O 
@07=8F0 >1CA;>2;5=0 1>;55 4;8B5;L=>9 B5@<>>1@01>B:>9 ?@8 =87:8E B5<?5@0BC@0E 2545=8O 
?@>F5AA0, :>B>@0O 4;O D0@H0 A :@09=5 <0;K< A>45@60=85< 68@0 ?@82>48B : @0ABO=CBK< 2> 
2@5<5=8 <0AA>>1<5==K< ?@>F5AA0<. � B> 65 2@5<O 4;O ?>;C68@=>3> A28=>3> D0@H0 8=B5=-
A82=>ABL <0AA>>1<5==KE ?@>F5AA>2 B>@<>78BAO 7=0G8B5;L=K< :>;8G5AB2>< @0A?;02;5==>3> 
68@0 (?>@O4:0 30 % >B >1I59 <0AAK ?@>4C:B0) ?@8 =52KA>:>9 2;06=>AB8 <0B5@80;0. 
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����.'�!�� 

#>:070=>, GB> ?@8 70?5:0=88 8745;89 87 <OA=>3> D0@H0 2 ?0@>2>74CH=>9 A<5A8 01A>;NB-
=0O 2;06=>ABL F5=B@0;L=>3> A;>O ?>2KH05BAO =0 0,5–2 % ?> A@02=5=8N A >1@01>B:>9 2 =0-
3@5B>< 2>74CE5. $>AB B5<?5@0BC@K 3@5NI59 A@54K >B 160 4> 240 º% ?@82>48B : A=865=8N 

01A>;NB=>9 2;06=>AB8 F5=B@0;L=>3> A;>O =0 2–4 %. �;O 8745;89 2 D>@<5 ?;0AB8=K =01;N-
405BAO 1>;55 2KA>:0O 2;06=>ABL F5=B@0;L=>3> A;>O ?> A@02=5=8N A 8745;8O<8 2 D>@<5 F8-
;8=4@0, => @07=8F0 >G5=L <0;0 8 =5 ?@52KH05B 1 %. 
�KO2;5=>, GB> 01A>;NB=K5 ?>B5@8 2;038 ?@8 8A?>;L7>20=88 ?0@>2>74CH=>9 A<5A8 70<5B-

=> <5=LH5, G5< ?@8 >1@01>B:5 2 2>74CE5. #@8 MB>< 4;O D0@H0 87 :C@8=>3> D8;5 @07=8F0 1>-
;55 2K@065=0. % @>AB>< B5<?5@0BC@K 3@5NI59 A@54K 01A>;NB=K5 ?>B5@8 2;038 2K@0AB0NB, 
?@8G5< 4;O :C@8=>3> D0@H0 1>;55 2K@065=>. �;O 8745;89 2 D>@<5 ?;0AB8=K E0@0:B5@=K 
<5=LH85 ?>B5@8 ?> A@02=5=8N A F8;8=4@8G5A:8<8, => @07=8F0 =525;8:0 8 :>;51;5BAO 2 ?@5-
45;0E 0,5 %. �;O A28=>3> D0@H0 01A>;NB=K5 ?>B5@8 2;038 7=0G8B5;L=> <5=LH5, G5< 4;O :C-
@8=>3> D0@H0. 
'AB0=>2;5=>, GB> ?@8 B5?;>2>9 >1@01>B:5 2 ?0@>2>74CH=>9 A<5A8 ?> A@02=5=8N A >1@01>B-

:>9 2 ACE>< 2>74CE5 >B=>A8B5;L=K5 ?>B5@8 2;038, 2K@065==K5 2 % : 2;03>A>45@60=8N 2 AK@>< 
D0@H5, 2 F5=B@0;L=>< A;>5 A>:@0I0NBAO =0 10–35 %. $>AB B5<?5@0BC@K ?@82>48B : @>ABC >B=>-
A8B5;L=KE ?>B5@L 2;038 =0 46–61 % ?@8 >1@01>B:5 2 2>74CE5 8 =0 41–50 % ?@8 >1@01>B:5 2 ?0-
@>2>74CH=>9 A@545. �745;8O 2 D>@<5 ?;0AB8=K E0@0:B5@87CNBAO <5=LH8<8 ?>B5@O<8 2;038 ?> 
A@02=5=8N A F8;8=4@8G5A:8<8, A>>B=>H5=85 :>;51;5BAO 2 ?@545;0E 4> 16 %. 
�;O D0@H0 87 ?>;C68@=>9 A28=8=K E0@0:B5@5= <5=LH89 >BB>: 2;038 87 F5=B@0;L=KE A;>-

52 ?> A@02=5=8N A :C@8=K< D0@H5<. %>>B=>H5=85 >B=>A8B5;L=KE ?>B5@L 2;038 4;O 8AA;5-
4C5<KE <0B5@80;>2 :>;51;5BAO >B 3 4> 25 %. !081>;LH0O @07=8F0 =01;N405BAO ?@8 B5<?5@0-
BC@5 3@5NI59 A@54K 160 º%, =08<5=LH0O – ?@8 240 º%. 

 5=LH85 ?>B5@8 2;038 4;O ?0@>2>74CH=>9 A<5A8 A2O70=K A >1@07>20=85< :>=45=A0B=>9 
?;5=:8 =0 =0G0;L=>< MB0?5 B5@<>>1@01>B:8, ?@82>4OI59 : A=865=8N 8A?0@8B5;L=>9 A?>-
A>1=>AB8; <5=LH85 ?>B5@8 4;O 8745;89 2 D>@<5 ?;0AB8=K <>3CB 1KBL >1JOA=5=K >A>15==>-
ABO<8 =03@520=8O :>=:@5B=KE D>@<, 0 B0:65 <5=LH59 ?;>I04LN 8A?0@5=8O; =01;N405<K5 
>A>15==>AB8 2 >B=>A8B5;L=KE ?>B5@OE 2;038 4;O 8AA;54C5<KE >1@07F>2 <>3CB 1KBL A2O70=K 
A 1>;55 4;8B5;L=>9 B5@<>>1@01>B:>9 ?@8 =87:8E B5<?5@0BC@0E 2545=8O ?@>F5AA0 8 =0;8G85< 
7=0G8B5;L=>3> :>;8G5AB20 68@0 2 A28=>< D0@H5. 
#>;CG5==K5 2 @57C;LB0B5 8AA;54>20=8O 40==K5 > ?>B5@OE 2;038 87 2=CB@5==8E A;>52 @C1-

;5=KE <OA=KE 8745;89 @5:><5=4C5BAO 8A?>;L7>20BL 2 :0G5AB25 A?@02>G=KE 4;O ?@>3=>78@>-
20=8O @568<>2 B5E=>;>38G5A:>9 >1@01>B:8, ?>72>;ONI8E C25;8G8BL 2KE>4 8745;89 ?@8 70-
?5:0=88 2 :>=25:F8>==KE 0??0@0B0E. 
$57C;LB0BK 8AA;54>20=8O :>@@5;8@CNB A 40==K<8 @0=55 ?@>2>48<KE 8AA;54>20=89 8 

?@54AB02;5==KE 2 F5;>< @O45 ?C1;8:0F89, =0?@8<5@ [21–23]. 
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