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ABSTRACT  
Introduction. The results of a literature review on the methods of processing barley into flour are 

presented. A number of authors have proposed the use of such stages of barley preparation as repeated 

passage through the hulling machines, moistening and resting of the grain using steaming, vacuum, 

pulsating vacuum, drying. From the grain prepared in one way or another, single-grade flour was obtained 

by passing it through six scouring and six grinding systems. Other authors suggested that grain or flakes 

should be produced using traditional technologies before flour is obtained from these products. The 

disadvantages of the proposed methods for obtaining barley flour include the duration and energy 

consumption of the grain preparation and grinding processes. 

Materials and methods. The objects of the study were barley grain, grain processing products, and flour. 

The quality of grain, grain processing products, and flour was determined using standard methods and 

techniques. 
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Results. The change in the quality indicators of different varieties of barley during hydrothermal grain 

processing was studied. The grain indicators that determine its milling properties were identified. The 

influence of the moisture content and the time of barley ripening during hydrothermal processing on the 

extraction of its processing products and the yield of flour was studied. The optimal modes of hydrothermal 

processing of barley grain were identified. The grain was ground, and the extraction and ash content of 

coarse-grained products were determined on three mills. The quality of varietal barley flour was determined. 

Conclusions. It has been established that hydrothermal treatment of barley grain can be used to produce 

high-quality barley flour. The optimal modes of hydrothermal treatment and grinding of barley grain have 

been determined.  
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[19]. #@8 MB><  03><54>2 �. ". 8 4@. [20] AG8B0;8, GB> 8A?>;L7>20=85 4;O M:AB@C788 
=5H5;CH5=>3> 75@=0 ?>72>;8B ?>2KA8BL ?8I52CN F5==>ABL, 0 B0:65 7=0G8B5;L=> A=878BL 
A515AB>8<>ABL ?@>4C:B0 M:AB@C48@>20=8O.  
"4=0:> 2KH5?@82545==K5 A?>A>1K M:AB@C788 OG<5=O ?>2KH0NB M=5@3>70B@0BK, 

@0AE>4C5<K5 =0 ?@>?0@820=85, 4@>1;5=85 8 87<5;LG5=85 75@=0. 
&0:8< >1@07><, 2>?@>A B5E=>;>388 ?5@5@01>B:8 75@=0 OG<5=O 2 <C:C @07;8G=>3> 

=07=0G5=8O >AB05BAO >B:@KBK<. �>=:@5B=KE =0CG=> >1>A=>20==KE B5E=>;>38G5A:8E AE5< 
?>43>B>2:8 75@=0 A ?@8<5=5=85< �&", �&" 8 @568<>2 ?>A;54CNI53> 87<5;LG5=8O OG<5=O 
4> =0AB>OI53> 2@5<5=8 =5B. "BACBAB2CNB B0:65 A2545=8O > 2>7<>6=>AB8 2>2;5G5=8O 2 
<C:><>;L=>5 ?@>872>4AB2> 75@=0 ?;5=G0B>3> OG<5=O 15;>@CAA:>9 A5;5:F88. � B> 65 2@5<O 2 
;8B5@0BC@5 8<5NBAO =5?>;=K5 40==K5 > 2;8O=88 �&" OG<5=O =0 53> <C:><>;L=K5 A2>9AB20, 
> B5E=>;>388 ?@>872>4AB20 OG<5==>9 <C:8 @07;8G=>3> =07=0G5=8O, 0 ?@54;>65==K5 A?>A>1K 
?@>872>4AB20 OG<5==>9 <C:8 >B;8G0NBAO 2KA>:>9 M=5@3>5<:>ABLN, ?@82>4OI59 : 
C25;8G5=8N AB>8<>AB8 3>B>2>9 ?@>4C:F88. #>MB><C 0:BC0;L=K< O2;O5BAO A>:@0I5=85 
?@>872>4AB25==>3> F8:;0 ?>;CG5=8O <C:8 87 75@=0 OG<5=O. �K428=CB0 38?>B570 > 
2>7<>6=>AB8 8A?>;L7>20=8O 4;O MB>9 F5;8 B5E=>;>388 384@>B5@<8G5A:>9 >1@01>B:8 75@=0, 
:>B>@0O O2;O5BAO B@048F8>==>9 B>;L:> 4;O 75@=0 ?H5=8FK.  
*5;L 8AA;54>20=89 – @5AC@A>A15@530NI0O B5E=>;>38O ?@>872>4AB20 OG<5==>9 <C:8. 

!0CG=0O 7040G0 – >1>A=>20=85 B5E=>;>388 384@>B5@<8G5A:>9 >1@01>B:8 75@=0 4;O OG<5=O. 
 

 

https://translated.turbopages.org/proxy_u/en-ru.ru.4dbd8a4a-6787e5a6-be95e2e4-74722d776562/https/en.wikipedia.org/wiki/Barley_flour#cite_note-Kent_Evers_1994-2
https://translated.turbopages.org/proxy_u/en-ru.ru.4dbd8a4a-6787e5a6-be95e2e4-74722d776562/https/en.wikipedia.org/wiki/Barley_flour#cite_note-Kent_Evers_1994-2
https://translated.turbopages.org/proxy_u/en-ru.ru.4dbd8a4a-6787e5a6-be95e2e4-74722d776562/https/en.wikipedia.org/wiki/Barley_flour#cite_note-Kent_Evers_1994-2
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 �&�$���/ �  �&"�/  
"1J5:B0<8 8AA;54>20=8O O2;O;8AL 75@=> OG<5=O A>@B>2 �782>A=K 8 �0AF8=5F, 

?@><56CB>G=K5 ?@>4C:BK 87<5;LG5=8O 75@=0, <C:0. �;06=>ABL 75@=0 >?@545;O;8 ?>                      
�"%& 13586.5, AB5:;>284=>ABL – ?> �"%& 10987, ?;5=G0B>ABL – ?> �"%& 10843, ?;>B=>ABL 
75@=>2:8 – ?> �"%& 22163. %>45@60=85 15;:0 2 75@=5 >?@545;O;8 ?> �"%& 10846, 
A>45@60=85 68@0 – ?> �"%& 29033, A>45@60=85 :@0E<0;0 – ?> �"%& 10845, 7>;L=>ABL – ?> 
�"%& 10847, A>45@60=85 A0E0@0 – ?> <5B>4C �5@B@0=0. �0G5AB2> OG<5==>9 <C:8 
>?@545;O;>AL ?> <5B>48:0<, ?@8<5=O5<K< 4;O >F5=:8 :0G5AB20 ?H5=8G=>9 8 @60=>9 <C:8. 
"?@545;5=85 2;06=>AB8 <C:8 >?@545;O;8 ?> �"%& 9404, :@C?=>AB8 – ?> �"%& 27560. 
�AA;54>20=8O ?> >?B8<870F88 @568<>2 87<5;LG5=8O OG<5=O ?@>2>48;8AL =0 

;01>@0B>@=>< 20;LF52>< AB0=:5 QC-104.  C:><>;L=K5 A2>9AB20 OG<5=O >F5=820;8AL ?> 
;01>@0B>@=K< ?><>;0< =0 <5;L=8G=>9 CAB0=>2:5  �'-202. �7CG5=8O 87<5=5=89 
B5E=>;>38G5A:8E A2>9AB2 OG<5=O 2 ?@>F5AA5 �&" ?@>2>48;8AL ?> ?;0=C ?>;=>3> D0:B>@=>3> 
M:A?5@8<5=B0 #(- 22.  8:@>AB@C:BC@C 75@=0 OG<5=O >?@545;O;8 A ?><>ILN M;5:B@>==>3> 
<8:@>A:>?0 <0@:8 Jeol JSM-35% (/?>=8O). % ?><>ILN ?@>3@0<<=KE ?@8;>65=89 
Statgraphics Plus for Windows 8 Ecxel ?@>2>48;0AL <0B5<0B8G5A:0O >1@01>B:0 ?>;CG5==KE 
@57C;LB0B>2. 

 

$��'�0&�&/ � �) "�%'���!�� 

#@>2545==K9 =0<8 :><?;5:A=K9 0=0;87 D878G5A:8E ?>:070B5;59 :0G5AB20 OG<5=O 
@07;8G=KE A>@B>2 15;>@CAA:>9 A5;5:F88, :0: AK@LO 4;O <C:><>;L=>9 ?@><KH;5==>AB8, 

?>:070;, GB> 75@=> 8AA;54C5<KE >1@07F>2 OG<5=O 4>AB0B>G=> :@C?=>5, A 2KA>:>9 =0BC@>9 8 
<0AA>9 1000 75@5=, 7=0G5=8O ?;5=G0B>AB8 =0E>48BAO =0 A@54=5< C@>2=5 [21].  

�KO2;5=>, GB> OG<5=L <>6=> >F5=820BL ?>4>1=> 75@=C ?H5=8FK ?> AB5:;>284=>AB8 8 
8<5NBAO A>@B0 OG<5=O A 2KA>:8<8 8 =87:8<8 7=0G5=8O<8 AB5:;>284=>AB8. #>MB><C A CG5B>< 
40==>3> ?>:070B5;O 4;O 8AA;54>20=89 2K1@0=K A>@B0 OG<5=O �782>A=K (19±5 %) 8 �0AF8=5F                  
(29±6 %). 

 8:@>AB@C:BC@=K9 0=0;87 AB5:;>284=>3> 8 <CG=8AB>3> 75@=0 OG<5=O (@8AC=>: 1) 

?>72>;8; >1=0@C68BL =5:>B>@K5 @07;8G8O 2 <8:@>AB@C:BC@5.  
 

 

 

 

 

 

 

 

 

 

 

                                       4                                                                     5 
 

$<E. 1.  8:@>AB@C:BC@0 AB5:;>284=>3> (0) 8 <CG=8AB>3> (1) M=4>A?5@<0 (C25;8G5=85 300) 
Fig. 1. Microstructure of glassy (a) and mealy (b) endosperm (magnification 300) 

 

-=4>A?5@< AB5:;>284=>3> OG<5=O 8<55B :@0E<0;L=K5 75@=0 :@C?=55, 0 15;:>20O <0B@8F0 
@0728B0 ;CGH5, G5< C M=4>A?5@<0 <CG=8AB>3> OG<5=O, :>B>@K9 1>;55 @KE;K9 8 A>45@68B 
1>;LH5 2>74CH=KE ?>;>AB59. �B0:, <8:@>AB@C:BC@0 AB5:;>284=>3> 8 <CG=8AB>3> OG<5=O 
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8<55B @07;8G=K5 E0@0:B5@8AB8:8, 8, A;54>20B5;L=>, 2 ?@>F5AA5 ?5@5@01>B:8 MB> 75@=> 1C45B 
25AB8 A51O @07;8G=>. 
�AA;54>20=> 2;8O=85 384@>B5@<8G5A:>9 >1@01>B:8 (2;06=>ABL – 12,5–15 %, 2@5<O 

>B2>;06820=8O – 1–6 G) =0 B5E=>;>38G5A:85 A2>9AB20 75@=0 OG<5=O. !0 ?5@2>< MB0?5 
8AA;54>20=89 ?>43>B>2;5==>5 A>>B25BAB2CNI8< >1@07>< 8 C2;06=5==>5 75@=> 87<5;LG0;8 2 
;01>@0B>@=>9 <5;L=8G=>9 CAB0=>2:5  �'-202. "F5=:0 MDD5:B82=>AB8 ?@>F5AA0 
>?@545;O;0AL A;54CNI8<8 ?>:070B5;O<8: >1J5< 75@=>2:8, ?;>B=>ABL, 2;06=>ABL 75@=0, 
:>=B@0:F8O.  
�;O >F5=:8 87<5=5=8O :@C?=>AB8 75@=0 2 ?@>F5AA5 �&" 8A?>;L7>20;AO ?@54;>65==K9 

02B>@0<8 [22] 8=B53@0;L=K9 ?>:070B5;L :@C?=>AB8 (L). "=, ?> =0H5<C <=5=8N, >1J5:B82=55 
>B@0605B 87<5=5=85 ;8=59=KE @07<5@>2 ?@8 �&" 8 C?@>I05B 0=0;87 ?>;CG5==KE 40==KE. 
�5><5B@8G5A:0O E0@0:B5@8AB8:0 75@=0 ?@8 ?>2KH5=88 2;06=>AB8 87<5=O5BAO B0:, GB> 

C25;8G820NBAO 2A5 53> ;8=59=K5 @07<5@K. #@8 MB>< A=0G0;0 ?@>8AE>48B @57:>5 C25;8G5=85 
7=0G5=8O MB8E ?>:070B5;59, 0 70B5< =01;N405BAO AB018;870F8O 7=0G5=89 ?>:070B5;59. &0:, 
70<5G5=>, GB> C65 G5@57 =57=0G8B5;L=>5 2@5<O ?>A;5 C2;06=5=8O =0G8=05B C25;8G820BLAO 
4;8=0 75@=>2:8, 0 ?@8@>AB H8@8=K 8 B>;I8=K ?@>8AE>48B A =5:>B>@K< 70?074K20=85<.  
#>A;5 2 G 4;8=0 4>AB8305B <0:A8<0;L=>9 25;8G8=K, 0 70B5< =0 ?@>BO65=88 ?>A;54CNI8E 

2-E G0A>2 >AB05BAO ?>AB>O==>9. �;O H8@8=K 8 B>;I8=K MB> B0:65 =01;N405BAO, => 
=5A:>;L:> ?>765. %C<<0@=K9 ?@8@>AB 4;8=K A>AB02;O5B 2–3 % >B ?5@2>=0G0;L=>3> @07<5@0, 
2 B> 2@5<O :0: H8@8=0 2>7@0AB05B 2 A@54=5< =0 0,24 %, 0 B>;I8=0 – =0 0,35 %. 
!0 @8AC=:5 2 =03;O4=> 284=> C25;8G5=85 8=B53@0;L=>3> ?>:070B5;O :@C?=>AB8 75@=0 8 

>?B8<C< ?@8 C25;8G5=88 2@5<5=8 >B2>;06820=8O 2 ?@>F5AA5 �&". 
 

 
 

$<E. 2. �7<5=5=85 8=B53@0;L=>3> ?>:070B5;O :@C?=>AB8 75@=0 OG<5=O 2 ?@>F5AA5 �&" 
 

Fig. 2. Change in the integral indicator of barley grain size during the GTO process 

 

$57C;LB0BK 8AA;54>20=8O ?>:07K20NB, GB> >1J5< 75@=0 C25;8G8205BAO 2 1>;LH59 AB5?5=8, 
G5< 53> 2;06=>ABL.  
�7<5=5=85 >1J5<0 8 2=5H=59 ?>25@E=>AB8 C <CG=8AB>3> 75@=0 2K@065=K <5=LH5, G5< C 

AB5:;>284=>3> (@8AC=>: 3). �;O <CG=8AB>3> 75@=0 >?B8<C< C25;8G5=8O >1J5<0 =0E>48BAO 2 
8=B5@20;5 3–4 G, 0 4;O AB5:;>284=>3> – 4–5 G. 
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$<E. 3. �7<5=5=85 >1J5<0 75@=>2:8 OG<5=O 2 ?@>F5AA5 �&" 

Fig. 3. Change in the volume of barley grains during the GTO process 

 

'AB0=>2;5=>, GB> O2;5=85 :>=B@0:F88 (A60B85 A8AB5<K 75@=> – 2>40) E0@0:B5@=> 4;O 
75@=0 OG<5=O. &0:, <5=55 G5< G5@57 G0A :>=B@0:F8O AB0=>28BAO ?>;>68B5;L=>9 8 >AB05BAO 
B0:>9 =0 2A5< 87CG05<>< ?@><56CB:5 2@5<5=8 (@8AC=>: 4).  

 

 
$<E. 4. �7<5=5=85 :>=B@0:F88 75@=0 OG<5=O 2 ?@>F5AA5 �&" 

Fig. 4. Changes in barley grain contraction during the GTO process 

 

)0@0:B5@ @0728B8O :@82KE :>=B@0:F88 4;O 2A5E 8AA;54C5<KE >1@07F>2 OG<5=O >48=0:>2. 
%>@B>2K5 >A>15==>AB8 :064>3> >1@07F0 >:070;8 2;8O=85 B>;L:> =0 25;8G8=C :>=B@0:F88. 
�725AB=>, GB> C;CGH5=85 <C:><>;L=KE A2>9AB2 75@=0 ?@8 �&" A2O70=> A 87<5=5=85< 

8AE>4=KE A2>9AB2 >1>;>G5: 8 M=4>A?5@<0. "A>1>5 7=0G5=85 8<55B ?@5>1@07>20=85 AB@C:BC@K 
M=4>A?5@<0, 53> @07@KE;5=85 – C<5=LH5=85 ?;>B=>AB8 (@8AC=>: 5).  
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$<E. 5. �7<5=5=85 ?;>B=>AB8 75@=>2:8 OG<5=O 2 ?@>F5AA5 �&" 

Fig. 5. Change in the density of barley grains during the GTO process 
 

$57:>5 87<5=5=85 ?;>B=>AB8 OG<5=O 70<5G5=> 2 8=B5@20;5 2@5<5=8 >B2>;06820=8O 3–3,5 G 
4;O =87:>AB5:;>284=>3> OG<5=O 8 4–4,5 G 4;O 2KA>:>AB5:;>284=>3> OG<5=O, ?@8 
?@81;865=88 2;06=>AB8 75@=0 : 14,5 %.  
�=0;87 M:A?5@8<5=B0;L=KE 40==KE ?>:070;, GB> ?;>B=>ABL 75@=0 C@02=8205BAO ?@8<5@=> 

?@8 2;06=>AB8 OG<5=O 14,5–15 %.  

�;06=>ABL 75@=0 ?@8 E>;>4=>< :>=48F8>=8@>20=88 O2;O5BAO >4=8< 87 >?@545;ONI8E 
?0@0<5B@>2 >?B8<870F88 B5E=>;>38G5A:8E A2>9AB2 75@=0.  
#@8 ;01>@0B>@=KE ?><>;0E 75@=0 OG<5=O ;CGH85 @57C;LB0BK ?>;CG5=K ?@8 4>2545=88 

2;06=>AB8 75@=0 =0 І 4@0=>9 A8AB5<5 4> 14,5 %. 
�028A8<>ABL >1I53> 2KE>40 OG<5==>9 <C:8 >B 2;06=>AB8 75@=0 =0 І 4@0=>9 A8AB5<5 

?@54AB02;5=0 =0 @8AC=:5 6. 

 

 
 

$<E. 6. �028A8<>ABL >1I53> 2KE>40 OG<5==>9 <C:8 >B 2;06=>AB8 75@=0 =0 І 4@0=>9 A8AB5<5 

Fig. 6. Dependence of the total yield of barley flour on grain moisture in the I-threshing system 
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#>;CG5==K5 2 E>45 M:A?5@8<5=B0 40==K5 A2845B5;LAB2CNB > B><, GB> 40;L=59H55 
C2;06=5=85 75@=0 =5F5;5A>>1@07=>, ?>B><C GB> 87<5=5=85 7=0G5=89 ?>:070B5;59 :0G5AB20, 
E0@0:B5@87CNI8E MDD5:B82=>ABL 384@>B5@<8G5A:>9 >1@01>B:8, =57=0G8B5;L=K 8 
?@0:B8G5A:8 =5 >:07K20NB 2;8O=8O =0 2KE>4 8 :0G5AB2> 3>B>2>9 ?@>4C:F88. 
�;O 2K1>@0 >?B8<0;L=KE @568<>2 �&" 75@=0 OG<5=O 8A?>;L7>20;8 ?>;=K9 D0:B>@=K9 

M:A?5@8<5=B #(- 2n A ?@8<5=5=85< F5=B@0;L=>-:><?>78F8>==>3> @>B>B015;L=>3> 
?;0=8@>20=8O.  
%>AB02;5=0 <0B@8F0 #(- 22, 2 :>B>@>9 2 :0G5AB25 =57028A8<KE ?0@0<5B@>2 2K1@0=K 

2@5<O >B2>;06820=8O (Ä) 8 2;06=>ABL 75@=0 =0 ?5@2>9 4@0=>9 A8AB5<5 (w7), 0 ?0@0<5B@K 

>?B8<870F88 – 872;5G5=85 (�) 8 :>MDD8F85=B � (872;5G5=85/7>;L=>ABL) [23].  

'@>2=8 20@L8@>20=8O 8 F5=B@ M:A?5@8<5=B0 2K1@0=K A>3;0A=> @5:><5=40F8O< [24, 25].  

�=B5@20; 20@L8@>20=8O D0:B>@>2 ?@8=OB 87 CA;>28O 2>7<>6=>9 >1;0AB8 :>;510=8O 
87CG05<KE D0:B>@>2 (w7 – 12–15 %, Ä – 3–6 G).  0B@8F0 #(- 22 8 872;5G5=8O 
:@C?>4C=AB>2KE ?@>4C:B>2 =0 ?5@2>9 (�I 4@.A.) 8 2B>@>9 (�II 4@.A.) 4@0=KE A8AB5<0E ?@82545=K 
2 B01;8F5 1. 

#@>2545==K9 <0B5<0B8G5A:89 0=0;87 ?>72>;8; ?>;CG8BL C@02=5=8O 7028A8<>AB8 DC=:F88 
>B:;8:0 >B ?5@5<5==KE D0:B>@>2. �A5 G;5=K C@02=5=8O 40;8 7=0G8<K5 MDD5:BK. '@02=5=8O 
7028A8<>AB8 DC=:F88 >B:;8:0 >B ?5@5<5==KE D0:B>@>2 8<5;8 A;54CNI89 284: 
– ?@8 AB5:;>284=>AB8 OG<5=O <5=55 25 % 8 r = 0,98: 
 

� = -828,758 + 118,854 w7 + 37,496 Ä - 3,973 w7
2 - 2,198 w7 Ä - 0,985 Ä 2;        (1) 

 

– ?@8 AB5:;>284=>AB8 OG<5=O 1>;55 25 % 8 r = 0,98: 
 

� = -58,481 + 12,591 w7 + 8,575 Ä – 0,436 w7
2 - 0,869 Ä 2.                       (2) 

 
&45?. 1.  0B@8F0 ?;0=8@>20=8O �&" OG<5=O 8 872;5G5=8O :@C?>4C=AB>2KE ?@>4C:B>2 =0 ?5@2>9 8 

2B>@>9 4@0=KE A8AB5<0E  
 
Table 1. Planning matrix for GTO barley and extraction of coarse-grained products on the first and 

second threshing systems 
 

№ 
>?K- 

B0 

(0:B>@K #0@0<5B@ >?B8<870F88 

w7 (2;06=>ABL, %) Ä (2@5<O, G) � (872;5G5=85, %) 
:>48@>20==K5 
7=0G5=8O 

=0BC@0;L=K5 
7=0G5=8O 

:>48@>20==K5 
7=0G5=8O 

=0BC@0;L=K5 
7=0G5=8O �I 4@.A. �II 4@.A. 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

-1 

+1 

-1 

+1 

-α 
+α 
0 

0 

0 

0 

12,0 

15,0 

12,0 

15,0 

11,4 

15,6 

13,5 

13,5 

13,5 

13,5 

-1 

-1 

+1 

+1 

0 

0 

-α 
+α 
0 

0 

3,0 

3,0 

6,0 

6,0 

4,5 

4,5 

2,4 

6,6 

4,5 

4,5 

45,6 

52,4 

47,8 

46,0 

42,0 

47,2 

52,1 

51,6 

53,6 

53,6 

47,6 

51,4 

49,8 

52,4 

49,6 

52,0 

46,8 

50,9 

53,0 

53,0 

 



Пище6ая Fех=>?>7ия  

 

 

 56 

!0 @8AC=:5 7 ?@54AB02;5=K 3@0D8:8 >?B8<870F88 @57C;LB0B>2 >?KB>2, >1@01>B0==K5 A 
8A?>;L7>20=85< ?@>3@0<<K Statgraf.  

                                   0)                                                                                      1) 
$<E. 7. "?B8<870F8O 384@>B5@<8G5A:>9 >1@01>B:8 OG<5=O A> AB5:;>284=>ABLN <5=55 25 % (0) 8 1>;55 

25 % (1) 

Fig. 7. Optimization of hydrothermal processing of barley with a glassiness of less than 25 % (a) and more 

than 25 % (b) 

 

�84=>, GB> =0 B@5E<5@=KE 3@0D8:0E ?>25@E=>AB59 >B:;8:0 25@H8=K E>;<>2 
A>>B25BAB2CNB 2;06=>AB8 75@=0 14,0 8 14,5 % 8 2@5<5=8 >B2>;06820=8O 3,5 8 4,5 G 
A>>B25BAB25==>.  
�;O 1>;55 45B0;L=>3> 0=0;870 >1;0AB8 3;>10;L=>3> <0:A8<C<0 =0 @8AC=:5 7 ?@54AB02;5=K 

B0:65 :>=BC@=K5 3@0D8:8, 345 284=>, GB> =081>;LH55 7=0G5=85 :>MDD8F85=B0 � 
(872;5G5=85/7>;L=>ABL) =01;N405BAO ?@8 2;06=>AB8 75@=0 2 ?@545;0E (14,25±0,25) % 8 
4;8B5;L=>AB8 >B2>;06820=8O – (4±1) G. 
&0:8< >1@07><, 2 ?5@2K5 <8=CBK 75@=> ?>3;>I05B (4±1) % 22>48<>9 2;038. �0B5< :064K9 

G0A, 2 B5G5=85 3-E G0A>2, 845B ?>3;>I5=85 >:>;> 30 % 22>48<>9 2;038. #>A;5 
>B2>;06820=8O, @02=>3> 3 G 20 <8=, 2 B5G5=85 =5:>B>@>3> ?5@8>40 (2 40==>< M:A?5@8<5=B5 – 
1 G) 2;06=>ABL OG<5=O, 4>AB830O >?B8<0;L=>3> 7=0G5=8O (14,5 %), >AB05BAO ?>AB>O==>9 ;81> 
87<5=O5BAO =57=0G8B5;L=>. #>4>1=0O B5=45=F8O >1JOA=O5BAO @07;8G=K< E0@0:B5@>< 
AB@C:BC@K M=4>A?5@<0 8AA;54C5<KE >1@07F>2 OG<5=O.  
"B<5G5=>, GB> 2;06=>ABL 75@=0 ?5@54 Ι 4@0=>9 A8AB5<>9 7028A8B >B CA;>289 8 2@5<5=8 

>B2>;06820=8O. �=B5=A82=>ABL ?@>=8:=>25=8O 2;038 2=CB@L 75@=0 (384@0B0F88 
18>?>;8<5@>2) ?@8 C25;8G5=88 4;8B5;L=>AB8 ?@>F5AA0 �&" C25;8G8205BAO 4> 
>?@545;5==>3> <><5=B0.  
�=0;87 M:A?5@8<5=B0;L=KE 40==KE ?>72>;8; ?@54;>68BL A;54CNI85 @568<K E>;>4=>3> 

:>=48F8>=8@>20=8O OG<5=O: ?@8 AB5:;>284=>AB8 75@=0 <5=55 25 % 2;06=>ABL =0 I 4@0=>9 

�>=BC@=K9 3@0D8: ?>25@E=>AB8 >B:;8:0

�;06=>ABL, %

�
@
5<
O,
 G
0A

Var_1

49,0

51,0

53,0

55,0

57,0

59,0

61,0

63,0

65,0

67,0

69,012 12,5 13 13,5 14 14,5 15

3

3,5

4

4,5

5

5,5

6

�>=BC@=K9 3@0D8: ?>25@E=>AB8 >B:;8:0

�;06=>ABL, %

�@
5<
O, 
G0
A

�72;5G5=85
55,0
56,5
58,0
59,5
61,0
62,5
64,0
65,5
67,0
68,5
70,012 12,5 13 13,5 14 14,5 15

3

3,5

4

4,5

5

5,5

6

#>25@E=>ABL >B:;8:0

�;06=>ABL,%
�@5<O, G0A

�
72
;
5G
5=
8
5,
 %

12 12,5 13 13,5 14 14,5 15
3 3,5

4 4,55
5,5

6

49

53

57

61

65

69

#>25@E=>ABL >B:;8:0

�;06=>ABL, %
�@5<O, G0A

�7
2;
5G
5=
85
, %

12 12,5 13 13,5 14 14,5 15
3

3,5
4

4,5
5

5,5
6

53

56

59

62

65

68

71
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A8AB5<5 4>;6=0 A>AB02;OBL 14,0–14,5 %, 4;8B5;L=>ABL >B2>;06820=8O – 3–4 G0A0; ?@8 
AB5:;>284=>AB8 75@=0 1>;55 25 % 2;06=>ABL =0 I 4@0=>9 A8AB5<5 4>;6=0 A>AB02;OBL 14,5–
15,0 %, 4;8B5;L=>ABL >B2>;06820=8O – 4‒5 G0A0. 
� A2O78 A >BACBAB285< 40==KE ?> 872;5G5=8N 8 7>;L=>AB8 OG<5==>9 <C:8 ?@>2>48;8 

>?KBK ?> >?@545;5=8N >?B8<0;L=KE @568<>2 87<5;LG5=8O 75@=0 OG<5=O. �;O MB>3> 75@=> 
OG<5=O ?>425@30;8 384@>B5@<8G5A:>9 >1@01>B:5 ?> @568<0<, @5:><5=4C5<K< =0<8 2KH5. 
�0<5G5=>, GB> 2 ?@>F5AA5 >B2>;06820=8O 75@=0 2 C2;06=5==>< 75@=5 =0 ?5@2>< MB0?5 
?@>8AE>48B ?5@5@0A?@545;5=85 2;038. #@8 MB>< >1>;>G:8, =5A:>;L:> ?>4ACH820OAL, B5@ONB 
A2>N M;0AB8G=>ABL 8, A;54>20B5;L=>, 2 ?@>F5AA5 87<5;LG5=8O 75@=0 =0 20;LF>2KE AB0=:0E 
1C4CB 4@>18BLAO. �;O CAB@0=5=8O MB>3> ?@>F5AA0 02B>@K [25] @5:><5=4CNB 75@=> ?5@54 Ι 
4@0=>9 A8AB5<>9 C2;06=OBL =0 (0,4±0,1) % 2 B5G5=85 (25±5) <8=. �7-70 2KA>:>9 ?;5=G0B>AB8 
75@=0 OG<5=O C25;8G5=85 M;0AB8G=>AB8 ?;5=>: 83@05B 1>;LHCN @>;L ?@8 @07<>;5 OG<5=O, 
?>MB><C ?@8 >?@545;5=88 >?B8<0;L=KE @568<>2 �&" 75@=0 OG<5=O 2:;NG5=> 
4>?>;=8B5;L=>5 >B2>;06820=85 75@=0 ?5@54 Ι 4@0=>9 A8AB5<>9. � @57C;LB0B5 MB>3> 2=>2L 
4>102;5==0O 2>40 C2;06=O5B B>;L:> >1>;>G:8 75@=0, ?>2KH0O 8E M;0AB8G=>ABL. 
$07<>; 75@=0 OG<5=O ?@>2>48;AO ?@8 @07=KE 872;5G5=8OE :@C?>4C=AB>2KE ?@>4C:B>2 =0 

4@0=KE A8AB5<0E: =0 Ι-9 – 25–30 %, ΙΙ-9 – 50–55 % 8 ΙΙΙ-9 – 35–40 %. "?@545;O;>AL 
872;5G5=85 :@C?>4C=AB>2KE ?@>4C:B>2 8 OG<5==>9 <C:8 8 8E 7>;L=>ABL =0 :064>9 A8AB5<5 
?><>;0. �0;55 >F5=820;>AL 872;5G5=85 8 7>;L=>ABL OG<5==>9 <C:8. %>AB02;5==K9 
:>;8G5AB25==>-:0G5AB25==K9 10;0=A :@C?>4C=AB>2KE ?@>4C:B>2, 872;5:05<KE =0 І‒ІІІ 
4@0=KE A8AB5<0E (B01;8F0 2), ?>72>;8; CAB0=>28BL, GB> >1I55 :>;8G5AB2> 872;5G5==KE =0 
MB8E A8AB5<0E ?@>4C:B>2 A>AB028;> 80,3 % ?@8 A@54=59 7>;L=>AB8 1,13 %. 

 
&45?. 2. �>;8G5AB25==>-:0G5AB25==K9 10;0=A :@C?>4C=AB>2KE ?@>4C:B>2, 872;5:05<KE =0 І2ІІІ 

4@0=KE A8AB5<0E 
 
Table 2. Quantitative and qualitative balance of coarse-grained products extracted from I2III systems 
 

#@>4CBK 

%8AB5<K ?@>F5AA0 ?><>;0 

І 4@0=0O ІІ 4@0=0O ІІІ 4@0=0O 

�KE>4, 
% 

�>;L=>ABL, 
% 

�KE>4, 
% 

�>;L=>ABL, 
% 

�KE>4, 
% 

�>;L=>ABL
, % 

�@C?=0O 
:@C?:0 

3,7 1,39 - - - - 

%@54=OO 
:@C?:0 

5,6 1,21 2,3 1,34 - - 

 5;:0O 
:@C?:0 

5,4 0,98 1,4 1,25 0,8 1,38 

�C=AB  3,3 0,85 1,8 1,19 0,6 1,26 

 C:0  10,1 0,75 32,2 1,13 13,1 1,20 

�B>3>  28,1 1,02 37,7 1,15 14,5 1,21 

 

� B01;8F5 3 ?@54AB02;5=K C@02=5=8O 0??@>:A8<0F88 8 :>MDD8F85=BK :>@@5;OF8>==>9 
A2O78 <564C 7>;L=>ABLN (E) 8 872;5G5=85< (Υ) OG<5==>9 <C:8 =0 4@0=KE A8AB5<0E. 
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&45?. 3. �;8O=85 25;8G8=K 872;5G5=8O =0 7>;L=>ABL OG<5==>9 <C:8 

Table 3. Effect of extraction on the ash content of barley flour 
 
%>@B %8AB5<0 ?@>F5AA0 '@02=5=85 0??@>:A8<0F88 �>MDD8F85=B :>@@5;OF88, r 

�0AF8=5F 
І 4@. 
ІІ 4@. 
ІІІ 4@. 
І 4@. 
ІІ 4@. 
ІІІ 4@. 

Υ = 0,0015E2 - 0,0764E + 1,8753 
Υ = 0,0004E2 - 0,0208E + 1,3628 
Υ = 0,0009E2 - 0,0275E + 1,3715 
Υ = 0,0004E2 - 0,0342E + 1,6339 
Υ = 0,0003E2 - 0,0166E + 1,3459 
Υ = 0,0005E2 - 0,0202E + 1,4217 

-0,72 

-0,79 

-0,69 

�782>A=K 

-0,91 

-0,92 

-0,89 

 

�0<5G5=>, GB> >?@545;ONI55 2;8O=85 =0 872;5G5=85 8 7>;L=>ABL OG<5==>9 <C:8 
>:07K20NB A>@B>2K5 >A>15==>AB8 75@=0 8 53> AB5:;>284=>ABL, 0 E0@0:B5@ 87<5=5=8O 2A5E 
8AA;54C5<KE E0@0:B5@8AB8: =0 I, II 8 III 4@0=KE A8AB5<0E >48=0:>2. 
#@>2545= ?@><KH;5==K9 ?><>; OG<5=O, 2 @57C;LB0B5 :>B>@>3> ?>;CG5=> 420 ?>B>:0 <C:8 

A >1I8< 2KE>4>< 87 %. �KE>4 <C:8 1-3> ?>B>:0 A>AB028; 55 %, 0 2-3> ?>B>:0 – 32 %. 

#5@2K9 ?>B>: :;0AA8D8F8@>20;8 :0: <C:C >A>1CN, 0 2B>@>9 ?>B>:, :0: <C:C >148@=CN. 
$57C;LB0BK ;01>@0B>@=KE 8 ?@><KH;5==KE ?><>;>2 ?>:070;8 B0:65, GB> 2>7<>6=> 
?>;CG5=85 <5;:>48A?5@A=>9 <C:8 ?@8 87<5=5=88 B5E=>;>38G5A:>9 AE5<K =0 MB0?5 
A>@B8@>20=8O :@C?>4C=AB>2KE ?@>4C:B>2 =0 І 8 ІІ 4@0=KE A8AB5<0E. � @57C;LB0B5 ?><>;0 
75@=0 OG<5=O, =0@O4C A >A>1>9 8 >148@=>9 <C:>9, =0 І 8 ІІ 4@0=KE A8AB5<0E ?@>E>4>< A8B0 
?>;CG5=0 =87:>7>;L=0O <C:0, :;0AA8D8F8@C5<0O 2 40;L=59H8< :0: :>=48B5@A:0O OG<5==0O 
<C:0. )8<8G5A:89 A>AB02 <C:8 87 75@=0 OG<5=O ?@54AB02;5= 2 B01;8F5 4. 

 
&45?. 4. )8<8G5A:89 A>AB02 <C:8 87 75@=0 OG<5=O 

Table 4. Chemical composition of barley flour  

%>@B <C:8 %>45@60=85, % 

15;>: 68@ A0E0@0 :@0E<0; :;5BG0B:0 
�>=48B5@A:0O 8,5 1,0 0,7 80,0 0,8 

"A>10O 12,0 1,1 0,9 75,6 1,1 

"148@=0O 12,8 1,5 1,1 72,7 1,3 

 

!0 A?>A>1 ?>;CG5=8O OG<5==>9 <C:8 @07=KE A>@B>2 ?>;CG5= ?0B5=B №16079 $5A?C1;8:8 
�5;0@CAL, ?@54;>65=K B5E=>;>38G5A:85 AE5<K 8 CB25@645=K B5E=>;>38G5A:85 @53;0<5=BK. 

 

����2+�!�� 
�7CG5=> 2;8O=85 384@>B5@<8G5A:>9 >1@01>B:8 =0 75@=> OG<5=O.  
'AB0=>2;5=>, GB> 75@=> OG<5=O ?@8 384@>B5@<8G5A:>9 >1@01>B:5 2545B A51O 0=0;>38G=> 

75@=C ?H5=8FK 8 @68. �KO2;5=>, GB> :8=5B8:0 2;03>?>3;>I5=8O OG<5=O ?@8 �&", :0: 
<5B>40 C25;8G5=8O ?8I52>9 F5==>AB8 8 2KE>40 <C:8, 7028A8B >B AB5:;>284=>AB8 75@=0.  
'AB0=>2;5=K >?B8<0;L=K5 @568<K 87<5;LG5=8O 75@=0 OG<5=O: 4;O I 4@0=>9 A8AB5<K 

872;5G5=85 – 2 ?@545;0E 10–14 %, 4;O II 4@0=>9 A8AB5<K – 32–40 %, 0 4;O III 4@0=>9 A8AB5<K 
– 13–15 %. 

!0 >A=>20=88 0=0;870 @57C;LB0B>2 8AA;54>20=89 @5:><5=4>20=K >?B8<0;L=K5 @568<K 
�&" 8 87<5;LG5=8O ?@8 ?><>;5 75@=0 OG<5=O, ?@8<5=5=85 :>B>@KE ?>72>;O5B A>:@0B8BL 
4@0=>9 ?@>F5AA 8 C;CGH8BL :0G5AB2> ?>;CG05<>9 <C:8. 
$07@01>B0=K 8 CB25@645=K A;54CNI85 &!#�: <C:0 E;51>?5:0@=0O 87 75@=0 OG<5=O, <C:0 

:>=48B5@A:0O 87 75@=0 OG<5=O. #>;CG5= ?0B5=B $5A?C1;8:8 �5;0@CAL =0 A?>A>1 ?>;CG5=8O 
OG<5==>9 <C:8. 

 



  �еEF=и> ��'&, 2025 № 1 (38) 
 

 

 

 

59 

��&�$�&'$� 
1 �3>@>2, �. �. &5E=>;>38G5A:85 A2>9AB20 75@=0. –  .: �3@>?@><8740B, 1985. – 333 A. 
2 #8I520O F5==>ABL :@C?O=KE ?@>4C:B>2 87 OG<5=O /  . �. )>B5B>2A:0O, �.  . %:C@8E8=, �.  .  5;L=8:>2      
[8 4@.] // �72. 2C7>2. ?8I. B5E=>;, 1987. – №3. – %. 54. 
3 �070@LO=, ,. �. /G<5=L 2 <C:><>;L=>< 8 E;51>?5:0@=>< >B=>H5=88. –  .: �>;>A, 1965. – 159 A. 
4 ,25F>20, �. �. )@0=5=85 8 ?5@5@01>B:0 75@=0 :@C?O=KE :C;LBC@: "17>@. 8=D>@<. / �. �. ,25F>20,                           
�. !. �02@8;>20 // *!��&-�  8=7030 %%%$. –  .: 1972. – № 5. – 25 A. 
5 ,25F>20, �. �. #@>872>4AB2> <C:8 87 75@=0 8 A5<O= :@C?O=KE 8 =5B@048F8>==KE :C;LBC@ / �. �. ,25F>20,      
�. !. �02@8;>2, �. �. �C7L<5=:>20 // "17>@=. 8=D>@. %5@8O: 181;8>B5G:0 4;O A?5F80;8AB0 <C:><>;L=>-

:@C?O=>9 ?@><-AB8. –  .: *!��&-� E;51>?@>4C:B>2, 1994. – 55 A. 
6 �3>@>2, �. �. &5E=>;>38O <C:8 8 :@C?K: CG51=8: / �. �. �3>@>2, &. #. #5B@5=:>. –  .: �740B5;LA:89 :><?;5:A 
 �'##, 1999. – 366 A.   
7 �>3><>;>2, �. �. �A?>;L7>20=85 <C:8 87 75@=>2KE A<5A59 2 ?@>872>4AB25 <CG=KE :>=48B5@A:8E 8745;89 /                    
�. �. �>3><>;>2, .. �. +C48:, ". !. %0D>=>20 [8 4@.] // )@0=5=85 8 ?5@5@01>B:0 A5;LE>7AK@LO. – 2001. – №2. – 
%. 34–37. 

8 #@028;0 >@30=870F88 8 2545=8O B5E=>;>38G5A:>3> ?@>F5AA0 =0 :@C?O=KE ?@54?@8OB8OE. +0AB8 1, 2. –  .: 
�!#" «�5@=>?@>4C:B», 1990, G. 1 – 81 A., G. 2 – 97 A. 
9 +C@CA>2, �. �. �028A8<>ABL MDD5:B82=>AB8 H5;CH5=8O 75@=0 OG<5=O >B 48DD5@5=F8@>20==>3> @0A?@545;5=8O 
2 =5< 2;038: "17>@=. 8=D>@<. / �. �. +C@CA>2, �.  .  5;L=8:>2, !. �. �CH:>20 // *!��&-�  8=7030 %%%$. – 
 .: 1977. – 83 A.  
10 #@028;0 >@30=870F88 8 2545=8O B5E=>;>38G5A:>3> ?@>F5AA0 =0 <C:><>;L=KE 702>40E. –  8=A:: �!#" 
«#@><75@=>?@>5:B», 2010. – 201 A. 
11  5;L=8:>2, �.  . /G<5==0O <C:0 4;O 45BA:>3> ?8B0=8O / �.  .  5;L=8:>2,  .  .  8E09;>2 // #@>872>4AB2> 
<C:8 87 75@=0 8 A5<O= :@C?O=KE 8 =5B@048F8>==KE :C;LBC@: B57. 4>:;. N18;. =0CG. :>=D., �0@=0C;, 1995 3./              
�0@=0C;LA:89 ?>;8B. 8=-B. – �0@=0C;, 1995. – %. 42. 
12 *K18:>20, �. *. $07@01>B:0 @5AC@A>A15@530NI59 B5E=>;>388 ?5@5@01>B:8 OG<5=O 4;O ?@>4>2>;LAB25==KE 
F5;59 / �. *. *K18:>20, &. %. �>7;>20, �. �. %=>28F:0O // )@0=5=85 8 ?5@5@01>B:0 A5;LE>7AK@LO, 2003. – № 8. – 
%. 135–137.  

13 %=>28F:0O, �. �. &5E=>;>38O ?>;CG5=8O B5@<>>1@01>B0==>9 OG<5==>9 <C:8 / �. �. %=>28F:0O,                           
�. *. *K18:>20, &. %. �>7;>20 // .18;59=0O =0CG=. :>=D., ?>A2OI5==0O 80-;5B8N A?5F-B8 «&5E=>;>38O 
E@0=5=8O 8 ?5@5@01>B:8 75@=0», 22–23 >:BO1@O 2002: %1. AB. –  .,  &�##, 2002. – %. 135–136. 

14 (54>@G5=:>, %. (. �7<5=5=85 A2>1>4=KE ;8?84>2 ?5@;>2>9 :@C?K ?@8 384@>B5@<8G5A:>9 >1@01>B:5 OG<5=O: 
"17>@. 8=D>@<. / %. (. (54>@G5=:>, �. �. �09:>2, !. �. %>A54>2 // *!��&-�  8=7030 %%%$. –  ., 1973. – 22 A.  
15 �=8A8<>20, �. �. &5E=>;>38G5A:85 A2>9AB20 75@=0 OG<5=O ?@8 ?5@5@01>B:5 2 :@C?C 8 <C:C /                        
�. �. �=8A8<>20, �. �. �K1>@=>2 // #>;7C=>2A:89 �5AB=8:, 2013. – №4. – %. 113–155. 

16 &K@A8=, .. �. &5E=>;>38O ?@>4C:B>2 DC=:F8>=0;L=>3> ?8B0=8O 2 D>@<5 :@C?O=KE :0H 1KAB@>3> 
?@83>B>2;5=8O A @0AB8B5;L=K<8 4>102:0<8 / .. �. &K@A8=, �. �. #>25@8= // )@0=5=85 8 ?5@5@01>B:0 A.-E. 
AK@LO, 2003. – № 4. – %. 69. 
17 �C7>25@>2, %. .. �;8O=85 AB5?5=8 C2;06=5=8O 75@=0 2 ?@>F5AA5 384@>B5@<8G5A:>9 >1@01>B:8 =0 :0G5AB2> 8 
2KE>4 <C:8 / %. .. �C7>25@>2, �. �. �>10=>2, !. %. #@>B0A>2 // �5AB=8: �;B09A:>3> 3>AC40@AB25==>3> 
03@0@=>3> C=825@A8B5B0, 2018. – № 1 (159). – %. 172–176. 

18 �D0=0AL52, �. �. �;8O=85 8=D@0:@0A=>3> =03@520 =0 <8:@>AB@C:BC@C 75@=0 OG<5=O / �. �. �D0=0AL52,                        
�. �. �3>@>2 // &@. �!���#. 1983, 2K?. 32. – %. 1–6. 

19 &K@A8=, .. �. &5E=>;>38O ?@>4C:B>2 DC=:F8>=0;L=>3> ?8B0=8O 2 D>@<5 :@C?O=KE :0H 1KAB@>3> 
?@83>B>2;5=8O A @0AB8B5;L=K<8 4>102:0<8 / .. �. &K@A8=, �. �. #>25@8= // )@0=5=85 8 ?5@5@01>B:0 A.-E. 
AK@LO, 2003. – № 4. – %. 69. 
20  03><54>2, �. ". #@>872>4AB2> 8 8AA;54>20=85 ?>;CD01@8:0B>2 M:AB@C48@>20=8O 87 =5H5;CH5=KE 

75@=>2KE :C;LBC@ / �. ".  03><54>2, �. (. �@5E>2, �. /. ";59=8:>20 [8 4@.] // )@0=5=85 8 ?5@5@01>B:0 
A5;LE>7AK@LO, 2003. – № 2. – %. 54–57. 

21 �59=O, �. �. �>AC40@AB25==K9 @55AB@ A>@B>2. –  8=A:: !0F8>=0;L=K9 AB0B8AB8G5A:89 :><8B5B $5A?C1;8:8 
�5;0@CAL, 2021. – 279 A. 
22  CE8=, %. #. "F5=:0 :@C?=>AB8 A5<O= 4;O A>740=8O <0H8= A5;LA:>E>7O9AB25==>3> :><?;5:A0 // �5@=>2K5 
:C;LBC@K, 1999. – № 4. – %.829. 

23 �3>@>2, �. �. '?@02;5=85 B5E=>;>38G5A:8<8 A2>9AB20<8 75@=0. – �>@>=56: �>@>=56. 3>AC4. C=-B5B, 2000. – 
348 A. 
24 $C:H0=, �. �. �708<>459AB285 2>4K A 75@=>< / �. �. $C:H0=, ". �. $O10O, �. !. �0=8;>20 // Scientific Practical 

Conference «21th Centure Together with Science and Practice» / Scientific Practical Conference Reports. Latvia 
University of Agriculture, Jelgava, LVA, 2000, %. 9–13. 

25 $C:H0=, �. �. -DD5:B 384@>B5@<8G5A:>9 >1@01>B:8 OG<5=O / �. �. $C:H0=, �. !. �0=8;>20 // %>2@5<5==K5 
B5E=>;>388 ?5@5@01>B:8 682>B=>2>4G5A:>3> AK@LO 2 >15A?5G5=88 74>@>2>3> ?8B0=8O: =0C:0, >1@07>20=85 8 



Пище6ая Fех=>?>7ия  

 

 

 60 

?@>872>4AB2>:  0B5@80;K =0CG.-B5E=. :>=D., �>@>=56, 1–4 >:BO1@O 2003 3. / �>@>=56A:89 3>AC40@AB25==K9 C=-

B. – �>@>=56, 2003. – %. 509–516. 

#>ABC?8;0 2 @540:F8N 25.06.2025 3. 
 

"� ��&"$�):  

�N8@<?4 �<>FBDB6A4 $G>L4A, :0=4840B B5E=8G5A:8E =0C:, 4>F5=B, =0CG=K9 :>=AC;LB0=B, ��" 
«-:><>;�3@>», 5-mail: rukshanludmila@yandex.by. 

�N8@<?4 !<>B?496A4 �68BIB64, :0=4840B B5E=8G5A:8E =0C:, 4>F5=B, 4>F5=B :0D54@K C3>;>2=>3> ?@>F5AA0 8 
:@8<8=0;8AB8:8,  >38;52A:89 8=AB8BCB  8=8AB5@AB20 2=CB@5==8E 45; $5A?C1;8:8 �5;0@CAL, 5-mail: 

evdokhova@yandex.ru. 

�OK9E?46 �?9>E996<K ,4DLGAB6, 4>:B>@ B5E=8G5A:8E =0C:, ?@>D5AA>@, G;5=-:>@@5A?>=45=B !0F8>=0;L=>9 
0:045<88 =0C: �5;0@CA8, ?@>D5AA>@ :0D54@K B5E=>AD5@=>9 157>?0A=>AB8 8 >1I59 D878:8, �5;>@CAA:89 
3>AC40@AB25==K9 C=825@A8B5B ?8I52KE 8 E8<8G5A:8E B5E=>;>389. 

 

ABOUT AUTHORS:  

Lyudmila V. Rukshan, Candidate of Technical Sciences, Associate Professor, Scientific Consultant, JSC EcomolAgro, 

e-mail: rukshanludmila@yandex.by. 

Lyudmila N. Evdokhova, Candidate of Technical Sciences, Associate Professor, Associate Professor of the 

Department of Criminal Procedure and Criminalistics, Mogilev Institute of the Ministry of Internal Affairs of the 

Republic of Belarus, e-mail: evdokhova@yandex.ru. 

Vyacheslav A. Sharshunov, Doctor of Technical Sciences, Professor, Corresponding Member of the National Acdemy 

of Sciences of the Republic of Belarus, Professor of the Department of Technosphere Safety and General Physics, 

Belarusian State University of Food and Chemical Technologies. 

 

mailto:rukshanludmila@yandex.by



