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INCREASE IN KEEPING QUALITY OF SCALDED BREAD DUE TO 

STABILIZATION OF ITS PROPERTIES WITH THERMO REVERSIBLE PECTIN 

T. Samuylenko, T. Gurinova, E. Guschenko, M. Litvinchuk 

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

ABSTRACT 
Introduction. The expansion of the range of products with long shelf life, scalded bread in particular, is 

relevant for baking industry of the Republic of Belarus, thus determining the purpose of the study. The 

scientific task of the study is to substantiate the use of thermo reversible pectin for stabilizing consumer 

properties of scalded bread made from a mixture of rye and wheat flour and produced from frozen half-baked 

semi-finished product. 

Materials and methods. Thermo reversible pectin NH was used in a baking formula. Experimental studies 

were carried out in the laboratory of the Department of Grain Products Technology of the Belarusian State 

University of Food and Chemical Technologies and at OAO «Vitebskkhlebprom». 
Results. Regression equations adequately describing the effect of pectin on porosity and bound moisture 

content in bread were obtained, thus allowing us to ensure bread freshness after 48 and 72 h of storage. 

Moreover, in terms of organoleptic and physico-chemical parameters bread meets the requirements of TNPA. 
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Optimal content of pectin in a baking formula amounts to 0,06 %.  

Conclusions. It is recommended to use thermo revisable pectin NH for prolonging shelf life (up to 96 hours) 

of unpackaged scalded bread made from a mixture of rye and wheat flour as well as from frozen half-baked 

semi-finished products. 

KEY WORDS: scalded bread; frozen half-baked semi-finished products; keeping quality; pectin; consumer 

properties. 
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7020@=>3> E;510 =0E>48BAO 2 ?@545;0E >B 8,0 4> 9,0 3@04, GB> O2;O5BAO E>@>H8<8 CA;>28O<8 
4;O ABC4=5>1@07>20=8O ?5:B8=0. 
"1J5:B 8AA;54>20=89 3 7020@=>9 E;51, ?>;CG5==K9 ?@8 2B>@8G=>9 2K?5G:5 87 

70<>@>65==>3> =54>?5G5==>3> 7020@=>3> ?>;CD01@8:0B0. 
#@54<5B 8AA;54>20=8O 3 :0G5AB25==K5 E0@0:B5@8AB8:8, >?@545;ONI85 AB5?5=L A2565AB8 

(?>@8AB>ABL, :>;8G5AB2> A2O70==>9 2>4K) 7020@=>3> E;510, ?>;CG5==>3> A 8A?>;L7>20=85< 
70<>@>65==>3> =54>?5G5==>3> 7020@=>3> ?>;CD01@8:0B0, 2 A>AB02 :>B>@>3> 2E>48B ?5:B8=. 
*5;L 8AA;54>20=8O 3 ?>2KH5=85 A@>:0 E@0=5=8O 7020@=>3> E;510 =0 >A=>25 70<>@>65==>3> 

=54>?5G5==>3> 7020@=>3> ?>;CD01@8:0B0. 
!0CG=0O 7040G0 3 >1>A=>20=85 8A?>;L7>20=8O B5@<>>1@0B8<>3> ?5:B8=0 4;O AB018;870F88 

?>B@518B5;LA:8E A2>9AB2 7020@=>3> E;510 87 A<5A8 @60=>9 8 ?H5=8G=>9 <C:8, ?>;CG05<>3> 
87 70<>@>65==>3> =54>?5G5==>3> ?>;CD01@8:0B0 ?>A;5 ?>2B>@=>9 2K?5G:8. 

 

 �&�$���/ �  �&"�/ 

�AA;54>20=8O ?@>2>48;8 2 ;01>@0B>@8OE :0D54@K B5E=>;>388 E;51>?@>4C:B>2 CG@5645=8O 
>1@07>20=8O «�5;>@CAA:89 3>AC40@AB25==K9 C=825@A8B5B ?8I52KE 8 E8<8G5A:8E 
B5E=>;>389» 8 =0 ?@>872>4AB25==>9 ?;>I04:5 "�" «�8B51A:E;51?@><». 
�>=B@>;L=K9 >1@075F E;510 873>B02;820;AO ?> AB0=40@B=>9 @5F5?BC@5 E;510 «�020@=>9».  

� A>AB02 @5F5?BC@K 2E>48B <C:0 @60=0O A5O=0O, <C:0 ?H5=8G=0O ?5@2>3> A>@B0, A>;>4 @60=>9 
ACE>9 =5D5@<5=B8@>20==K9, 4@>668 ?@5AA>20==K5, :>=F5=B@0B :20A=>3> ACA;0, A8@>? 
8=25@B=K9, A>;L 9>48@>20==0O, B<8=. 
� :0G5AB25 4>?>;=8B5;L=>3> :><?>=5=B0 8A?>;L7>20;8 ?5:B8=0 NH. -B> B5@<>>1@0B8<K9 

?5:B8=, :>B>@K9 ?@8 =03@520=88 @0AB2>@O5BAO, A>>1I0O <0AA5 684:CN :>=A8AB5=F8N, 0 ?@8 
>E;0645=88 70ABK205B, B> 5ABL <0AAC A =8< <>6=> ?>2B>@=> =03@5BL. #5:B8= NH >B;8G05BAO 
A>AB02>< >B B@048F8>==>3> ?5:B8=0 B5<, GB> 2 53> A>AB02 4>?>;=8B5;L=> 4>102;5=K A<5A8 87 
1CD5@=KE A>;59, :>B>@K5 ?@540NB 5<C 4@C385 @5>;>38G5A:85 A2>9AB20 (B5@<>>1@0B8<>ABL). 
&0:65 ?5:B8=0 NH ?@>O2;O5BAO A2>8 A2>9AB20 A <8=8<0;L=K< :>;8G5AB2>< ACE8E 25I5AB2 (>B 
20,0 %), <8=8<0;L=K<8 B5<?5@0BC@0<8 0:B820F88 80385 º% 8 2 ?@0:B8G5A:8 >15AA0E0@5==KE 
A<5AOE.  
� :0G5AB25 >?KB=KE >1@07F>2 1K;8 8A?>;L7>20=K A;54CNI85: 
3 "1@075F 1 3 2=5A5=85 ?5:B8=0 NH 2 :>;8G5AB25 0,01 %; 
3 "1@075F 2 3 2=5A5=85 ?5:B8=0 NH 2 :>;8G5AB25 0,03 %; 
3 "1@075F 3 3 2=5A5=85 ?5:B8=0 NH 2 :>;8G5AB25 0,06 %. 
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&5AB> =0 A1@>665=>9 7020@:5 70<5H820;8 2 B5AB><5A8;L=>9 <0H8=5 ?>@F8>==>3> 459AB28O 
A ?>A;54CNI8< 1@>65=85<. �;06=>ABL B5AB0 A>AB028;0 48350 %, :>=5G=0O :8A;>B=>ABL B5AB0 
3 8,0 3@04. #>A;5 1@>65=8O B5AB>2K5 703>B>2:8 ?><5I0;8 2 D>@<K 8 =0?@02;O;8 2 @0AAB>9=K9 
H:0D 4;O @0AAB>9:8 ?@8 B5<?5@0BC@5 38 °% 8 >B=>A8B5;L=>9 2;06=>AB8 2>74CE0 85 %. 

#@>4>;68B5;L=>ABL @0AAB>9:8 A>AB028;0 55360 <8=. �K?5G:C ?@>872>48;8 2 B>==5;L=>9 ?5G8 
A @0A?@545;5=85< B5<?5@0BC@ =0 B@8 7>=K: I 3 205 °%, II 3 225 °%, III 3 210 °% 2 B5G5=85 33 <8=. 
"E;0645=85 4> B5<?5@0BC@K 2 <O:8H5 35 °% ?@>872>48;8 2 CA;>28OE F5E0. #>A;5 G53> 
?>;CD01@8:0B ?>425@3;8 H>:>2><C 70<>@06820=8N 4> B5<?5@0BC@K 2 <O:8H5 <8=CA 15 °% 8 
E@0=8;8 2 B5G5=85 B@ёE ACB>: ?@8 B5<?5@0BC@5 <8=CA 20 °%. #>A;5 E@0=5=8O 2 70<>@>65==>< 
2845 >1@07FK @07<>@06820;8 2 45D@>AB0B>@5 ?@8 B5<?5@0BC@5 38 °% 8 >B=>A8B5;L=>9 
2;06=>AB8 2>74CE0 65 % 4> B5<?5@0BC@K 2 <O:8H5 E;510 ?;NA 7 °%. �>?5:0=85 ?@>2>48;8 2 
@>B0F8>==>9 ?5G8. #>A;5 ?@>F5AA0 4>?5:0=8O 8745;8O E@0=8;8AL 2 =5C?0:>20==>< 8 
C?0:>20==>< 2845. �;O >F5=:8 :0G5AB20 7020@=>3> @60=>-?H5=8G=>3> E;510 8A?>;L7>20;8 
>1I5?@8=OBK5 <5B>4K >?@545;5=8O >@30=>;5?B8G5A:8E 8 D878:>-E8<8G5A:8E ?>:070B5;59. 
#>@8AB>ABL E;51>1C;>G=KE 8745;89 >?@545;O;8 ?> �"%& 5669396. �KG8A;5=8O ?@>2>48;8 A 
B>G=>ABLN 4> 1 %. "?@545;5=85 A>45@60=8O A2O70==>9 2;038 2 E;51>1C;>G=KE 8745;8OE 
?@>2>48;>AL ?> <5B>4C �. �CHC: 8 �.  5@>B@0 [26328]. 

 

$��'�0&�&/ � �) "�%'���!�� 
#>@8AB>ABL O2;O5BAO D878:>-E8<8G5A:8< ?>:070B5;O< :0G5AB20 E;51>1C;>G=KE 8745;89 8 

2K@0605B >B=>H5=85 >1J5<0 ?>@ : >1I5<C >1J5<C <O:8H0 2 ?@>F5=B0E. �;O E;510 87 A<5A8 
@60=>9 E;51>?5:0@=>9 8 ?H5=8G=>9 <C:8 2 A>>B25BAB288 A %&� 639395 MB>B ?>:070B5;L 
4>;65= 1KBL =5 <5=55 46 %. #>@8AB>ABL D>@<8@C5BAO 70 AG5B 2K45;5=8O 307>2 (2 >A=>2=>< 
%"2) 2 @57C;LB0B5 <>;>G=>:8A;>3> 8 A?8@B>2>3> 1@>65=8O, :>B>@>5 ?@>8AE>48B ?@8 
A>7@520=88 B5AB0 ?>4 2;8O=85< <>;>G=>:8A;KE 10:B5@89 8 4@>6652KE :;5B>:. )>@>H89 E;51 
8<55B AB@C:BC@C 70ABK2H59 ?5=K. );51 A @02=><5@=>9 <5;:>9 B>=:>AB5==>9 ?>@8AB>ABLN, 
E>@>H> @07@KE;5==K9 ;CGH5 ?@>?8BK205BAO ?8I520@8B5;L=K<8 A>;O<8 8 ?>MB><C E>@>H> 
CA208205BAO [29]. 
$57C;LB0BK 0=0;870 ?>@8AB>AB8 =5C?0:>20==KE 8 C?0:>20==KE >1@07F>2 ?@54AB02;5=K =0 

@8A. 1 8 @8A. 2. 
�=0;878@CO @57C;LB0BK 8AA;54>20=8O ?>:070B5;O ?>@8AB>AB8 =5C?0:>20==KE 8 

C?0:>20==KE >1@07F>2 A @07;8G=K< A>45@60=85< ?5:B8=0, <>6=> >B<5B8BL, GB> 2 E>45 
E@0=5=8O ?>@8AB>ABL ?;0=><5@=> C<5=LH0;0AL. � =5C?0:>20==KE >1@07F0E >=0 C<5=LH0;0AL 
1>;55 8=B5=A82=>, G5< 2 C?0:>20==KE. &0:65 AB>8B 70<5B8BL, GB> ?>:070B5;L ?>@8AB>AB8 A 
B5G5=85< 2@5<5=8 2 :>=B@>;L=>< >1@07F5 (157 2=5A5=8O ?5:B8=0) :0: 2 =5C?0:>20==><, B0: 8 
2 C?0:>20==>< 2845 C<5=LH0;AO 1>;55 8=B5=A82=> ?> A@02=5=8N A 4@C38<8 >1@07F0<8.  
�;O =5C?0:>20==KE 8745;89 157 ?5:B8=0 ?>:070B5;L ?>@8AB>AB8 =5 A>>B25BAB2C5B &!#� 

C65 G5@57 48 G. �A5 8AA;54C5<K5 >1@07FK A 2=5A5=85< ?5:B8=0 ?> ?>:070B5;N ?>@8AB>AB8 
A>>B25BAB2CNB &!#� 2 B5G5=85 48 G 8 >1@07FK A ?5:B8=>< 2 :>;8G5AB25 0,03 8 0,06 % 2 B5G5=85 
72 G. 
'?0:>20==K5 8745;8O 2 A>>B25BAB288 A &!#� ?>A;5 @07<>@06820=8O 4>;6=K A>E@0=OBL 

A2565ABL 2 B5G5=85 96 G, >4=0:> C 8745;89 ?>A;5 4>?5:0=8O 157 ?5:B8=0 (:>=B@>;L) C65 G5@57 
72 G ?>:070B5;L ?>@8AB>ABL CEC4H05BAO. 
$57C;LB0BK 0=0;870 :>;8G5AB20 A2O70==>9 2;038 =5C?0:>20==KE 8 C?0:>20==KE >1@07F>2 

?@54AB02;5=K =0 @8A. 3 8 @8A. 4. 
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$8A. 1. �7<5=5=85 ?>:070B5;O ?>@8AB>AB8 (%) =5C?0:>20==KE >1@07F>2 2 ?@>F5AA5 E@0=5=8O 

Fig. 1. Changes in porosity index (%) of unpacked samples during storage 

 

 
$8A. 2. �7<5=5=85 ?>:070B5;O ?>@8AB>AB8 (%) C?0:>20==KE >1@07F>2 2 ?@>F5AA5 E@0=5=8O 

Fig. 2. Changes in porosity index (%) of packed samples during storage 
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$8A. 3. �7<5=5=85 :>;8G5AB20 A2O70==>9 2>4K (3/3 ACE8E 25I5AB2) 
2 ?@>F5AA5 E@0=5=8O 2 =5C?0:>20==KE >1@07F0E 

Fig. 3. Changes in the amount of bound water (g/g of dry matters) during storage in unpacked samples 

 

 
 

$8A. 4. �7<5=5=85 :>;8G5AB20 A2O70==>9 2>4K (3/3 ACE8E 25I5AB2) 
2 ?@>F5AA5 E@0=5=8O 2 C?0:>20==KE >1@07F0E 

Fig. 4. Changes in the amount of bound water (g/g of dry matters) during storage in unpacked samples 

 

%B5?5=L A2565AB8 E;510 E0@0:B5@87C5BAO 87<5=5=85< 384@>D8;L=KE A2>9AB2 :>;;>84>2 
<O:8H0 ?@8 E@0=5=88. #@8 E@0=5=88 E;510 A=8605BAO A?>A>1=>ABL <O:8H0 : =01CE0=8N 8 
?>3;>I5=8N 2>4K, C<5=LH05BAO 2O7:>ABL ACA?5=788 <O:8H0, 0 B0:65 A?>A>1=>ABL <O:8H0 
A2O7K20BL 2>4C.  
'AB0=>2;5==0O 48=0<8:0 87<5=5=8O :>;8G5AB20 A2O70==>9 2>4K ?>4B25@6405B 2;8O=85 

?5:B8=0 =0 ?@>F5AA G5@AB25=8O 7020@=>3> @60=>-?H5=8G=>3> E;510. � ?@>F5AA5 2A53> ?5@8>40 
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:>;8G5AB2> A2O70==>9 2>4K 2 >?KB=KE >1@07F0E (A ?5:B8=><) =5A:>;L:> 2KH5, G5< 2 
:>=B@>;L=>< (157 ?5:B8=0) 8 A=865=85 ?@>8AE>48B 1>;55 ?;02=>. &0:0O B5=45=F8O 
A>E@0=O5BAO 2 B5G5=85 A53> 8AA;54C5<>3> ?5@8>40. #>A;5 48 G E@0=5=8O 2 >1@07F0E A 
4>102;5=85< ?5:B8=0 A2O70==>9 2;038 =0 50 % 1>;LH5, G5< 2 :>=B@>;L=>< >1@07F5, 0 G5@57  
72 G E@0=5=8O 3 =0 60367 % 1>;LH5, G5< 2 :>=B@>;L=>< >1@07F5. 
�;O C?0:>20==KE 8745;89 2 ?5@2K5 24 G =01;N405BAO C25;8G5=85 A2O70==>9 2>4K 2 

8AA;54C5<KE >1@07F0E 25@>OB=55 2A53> 70 AG5B :>=45=A0F88 2;038 87 >:@C60NI59 A@54K =0 
?>25@E=>AB8 8745;89. � :>=B@>;L=>< >1@07F5 A>45@60=85 A2O70==>9 2>4K 0,46 3/3 ACE8E 
25I5AB2, 0 2 >1@07F0E A A>45@60=85< ?5:B8=0 0,5530,71 3/3 ACE8E 25I5AB2. #>A;5 96 G E@0=5=8O 
:>=B@>;L=K9 >1@075F B5@O5B 24 % A2O70==>9 2>4K 8 MB>B ?>:070B5;L @025= 0,35 3/3 ACE8E 
25I5AB2, GB> =0 27330 % <5=LH5, G5< ?>:070B5;L A2O70==>9 2>4K C >1@07F>2 A ?5:B8=><  
(0,4830,5 3/3 ACE8E 25I5AB2). !08;CGH8<8 ?>:070B5;O<8, E0@0:B5@87CNI8<8 A2565ABL 
?@>4C:B0, >1;040; >1@075F A 2=5A5=85< 2 @5F5?BC@C 0,06 % ?5:B8=0. #@>0=0;878@>20=K 
7028A8<>AB8 2;8O=8O :>;8G5AB20 ?5:B8=0 =0 ?>:070B5;8 A2565AB8 7020@=>3> =5C?0:>20==>3> 
@60=>-?H5=8G=>3> E;510 (@8A. 5). 

 

 
0) 

 
1) 

$8A. 5. �;8O=85 :>;8G5AB20 ?5:B8=0 =0 ?>:070B5;8 A2565AB8 7020@=>3> =5C?0:>20==>3> 
@60=>-?H5=8G=>3> E;510: 0) 87<5=5=85 :>;8G5AB20 A2O70==>9 2>4K (3/3 %�); 

1) 87<5=5=85 ?>:070B5;O ?>@8AB>AB8 (%) 

Fig. 5. Effect of the amount of pectin on the freshness of scalded unpacked rye-wheat bread: 

a) changes in the amount of bound water (g/g of dry matters); b) changes in the porosity index (%) 
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-:A?5@8<5=B0;L=K5 8AA;54>20=8O ?@>2545=K A ?OB8:@0B=>9 ?>2B>@=>ABLN >?KB>2, >H81:0 
>?KB0 A>AB028;0 5,0 %. !0 3@0D8:0E ?@54AB02;5=K A@54=85 7=0G5=8O. "1@01>B:0 
M:A?5@8<5=B0;L=KE @57C;LB0B>2 ?@>2545=0 A 8A?>;L7>20=85< ?@>3@0<<=>3> >15A?5G5=8O 
Statgraphics Plus 5.0 Manugistics company. � @57C;LB0B5 >1@01>B:8 M:A?5@8<5=B0;L=KE 40==KE 
?>;CG5=K C@02=5=8O @53@5AA88, 045:20B=> >?8AK20NI85 7028A8<>AB8 2=5A5=8O ?5:B8=0 2 
@5F5?BC@C 7020@=>3> @60=>-?H5=8G=>3> E;510, ?>;CG5==>3> 87 70<>@>65==>3> 
=54>?5G5==>3> ?>;CD01@8:0B0, =0 ?>:070B5;8 ?>@8AB>AB8 8 A>45@60=8O A2O70==>9 2;038, 
:>B>@K5 ?>72>;ONB ?@>3=>78@>20BL A2565ABL E;510 G5@57 48 8 72 G E@0=5=8O. !08;CGH85 
@57C;LB0BK ?>;CG5=K A 8A?>;L7>20=85 ?5:B8=0 NH 2 4>78@>2:5 0,06 %, :>B>@0O ?>72>;O5B =5 
B>;L:> C25;8G8BL :>;8G5AB2> A2O70==>9 2;038, => 8 >4=>2@5<5==> >15A?5G8BL 2KA>:89 
?>:070B5;L ?>@8AB>AB8 7020@=>3> E;510. 

 

����.+�!�� 
� E>45 0=0;870 ?@8<5=5=8O B5E=>;>388 70<>@06820=8O 2 ?@>872>4AB25 7020@=>3> @60=>-

?H5=8G=>3> E;510 2KO2;5=>, GB> 8745;8O, ?>;CG5==K5 87 70<>@>65==>3> =54>?5G5==>3> 
?>;CD01@8:0B0, ?@>O2;ONB ?@87=0:8 C25;8G5=8O A:>@>AB8 G5@AB25=8O. 
� @57C;LB0B5 8AA;54>20=89 CAB0=>2;5=>, GB> 2=5A5=85 2 A>AB02 @5F5?BC@K 7020@=>3> @60=>-

?H5=8G=>3> E;510 ?5:B8=0 NH 2 :>;8G5AB25 0,06 % ?>72>;O5B C25;8G8BL :>;8G5AB2> 
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