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 !"#$ %& '()"*$+%, &(!(-, ./#01%, 2*-

3*! (43#23#56+7*""65 8#527*8.#5 "( .*4#-

!"0+"%$ !*"9, 0'70*/.0 2#'6+*"%* 8(-*./'( 

23#%&'#!%5#$ 23#!:8;%%. < "(./#01** '3*50 

8(-*./'# 0'70*/.0 #."#'#$ 8#"8:3*"/#.2#-

.#="#./% % >??*8/%'"#$ !*0/*79"#./% 23*!-

23%0/%$. @3#5* /#4#, '()"#./9 23#=7*56 8(-

-*./'( 23#!:8;%% 23*!#23*!*7*"( "* /#798# 

:.7#'%05% 36"#-"#$ >8#"#5%8%, "# % .#;%-

(79"#$ &"(-%5#./9A, ( >/#, 23*)!* '.*4#, 

:!#'7*/'#3*"%* "(.*7*"%0 23#!:8/(5% 2%/(-

"%0 '6.#8#4# 8(-*./'(. B#'6* /*,"#7#4%%, 

'"*!30*56* ' 23#%&'#!./'# 23#!:8;%%, 2#-

&'#70A/ 3*+%/9 !("":A 23#=7*5:. 

C3#!:8/6 2*3*3(=#/8% &*3"( 0'70A/.0 

23#!:8/(5% 2#'.*!"*'"#4# .23#.( % %43(A/ 

.:1*./'*"":A 3#79 ' 2%/("%%. D639*5 !70 

23%4#/#'7*"%0 83:2 .7:)(/ 5"#4%* &*3"#'6* 

8:79/:36, /(8%* 8(8 3%., 43*-%,(, 8:8:3:&( % 

!3., 8#/#36* 2#3()(A/.0 5%83##34("%&5(5% 

8(8 ' 23#;*..* .#&3*'("%0, /(8 % ' 23#;*..* 

,3("*"%0.  .#=*""# =6./3# :'*7%-%'(*/.0 

8%.7#/"#./9, 5#)*/ 2#0'%/9.0 &(/,76$ % 

27*."*'6$ &(2(,. C# >/#$ 23%-%"* 2(3/%0 

&*3"( 5#)*/ ./(/9 "*23%4#!"#$ !70 23#%&'#!-

./'( 83:2. D#./(' 5%83#?7#36 83:2 #23*!*-

70*/.0 .#./('#5 5%83#?7#36 2*3*3(=(/6'(*-

5#4# &*3"(. C3% ,3("*"%% 83:2( 2#!'*34(*/.0 

/(8%5 )* '%!(5 2#3-%, 8#/#36* "(=7A!(A/.0 

23% ,3("*"%% &*3"(. @ /#5: )* 5%83#=%#7#-

4%-*.8%* 23#;*..6 ' 83:2* 23#%.,#!0/ =6./-

3** % 23#/*8(A/ %"/*".%'"**, -*5 ' &*3"*, /(8 

8(8 83:2( 0'70*/.0 =#7** =7(4#23%0/"#$ % 

!#./:2"#$ .3*!#$ !70 3(&'%/%0 5%83##34(-

"%&5#'. C3% '63(=#/8* 83:26 #="()(*/.0 

>"!#.2*35, =#4(/6$ 2%/(/*79"65% '*1*./'(-

5%, -/# .2#.#=./':*/ (8/%'"#5: 3(&'%/%A 

5%83##34("%&5#' "( 23#!:8;%%. <#&!*$./'%* 

5%83##34("%&5#' "( .#./#0"%* % .'#$./'( 

&*3"#'#4# .6390 % 4#/#'#$ 83:20"#$ 23#!:8-

;%% 5#)*/ 23#0'70/9.0 ' 3(&7%-"6, ?#35(, 

(3%.. 1).  

< .'0&% . >/%5 #.#=:A (8/:(79"#./9 23%-

#=3*/(A/ /*,"#7#4%-*.8%* 5*3#23%0/%0, "(-

23('7*""6* "( ."%)*"%* -%.7*""#./% 5%83#-

#34("%&5#', % .#,3("00 23% >/#5 2%1*':A 

;*""#./9, 2#/3*=%/*79.8%* !#./#%"./'( % 8(-

-*./'# 4#/#'#$ 23#!:8;%%, #=*.2*-%'(0 *E 

>8#7#4%-*.8:A =*&#2(."#./9. 

C3% #=3(=#/8* 3(./%/*79"#4# .6390 ' 

/*,"#7#4%-*.8#5 23#;*..* %.2#79&:A/ 3(&-

7%-"6* 5*/#!6, 8#/#36* '*!:/ 8 #.'#=#)!*-

"%A %, #/ 2(/#4*""#$ 5%83#?7#36. @()!6$ 

%& "%, %5**/ 30! 23*%5:1*./' % "*!#./(/8#'. 

C3%5*"*"%* ,%5%-*.8%, '*1*./' "*=*&#2(."# 

!70 &!#3#'90 -*7#'*8(, 2#>/#5: "*#=,#!%5 

./3#4%$ .("%/(3"6$ 8#"/3#79 % "#356 "(! 

23#!:8;%*$ 2*3*3(=#/8% 3(./%/*79"#4# .6-

390. F%#7#4%-*.8%$ 5*/#! – 23#43*..%'"6$ 

5*/#!, #!"(8# 5*,("%&5 '7%0"%0 =%#7#4%-*-

.8%, .3*!./' "*!#./(/#-"# %&:-*" % /3*=:*/ 

=#79+%, >8#"#5%-*.8%, &(/3(/. 

G??*8/%'"#* "(23('7*"%* 3*+*"%0 !("-

"#$ 23#=7*56 – %.2#79&#'("%* 5*/#!#' #=3(-

=#/8% &*3"#23#!:8/#' ' >7*8/3#5(4"%/"#5 

2#7* '6.#8#$ % .'*3,'6.#8#$ -(./#/6. H*-

&:79/(/6 5"#4#7*/"%, #26/#' % 23#%&'#!./-

'*""6, %.26/("%$ 2# #=*&&(3()%'("%A 23#-

!:8/#' 2*3*3(=#/8% &*3"( #!"#&"(-"# 2#!-

/'*3!%7% 23*%5:1*./'# !(""#4# 5*/#!(. < 

6&2425%7!"&%! 8)214!90 1%23%9%%  
% #!3$2425%% 
 
(:; 664.762 

-<=>?@?@=? + A-6@?<*==   -<B=C B:+D ?  
;<(-E@BF -<B:(;G== 

 .!. "#$%&'()&  
 
 

 !"!#$ %&'($)*+" ,-./*+,0 , ,''1*2&("+,0 3*!&2&(, +"%4"(1*++56 +" &7*'%*-

/*+,* 8"/*'!(" , 3,84&7,&1&9,/*'8&: 7*-&%"'+&'!, '54#$ , 84.%5. ;"''3&!4*+&

(1,$+,*  <=--+*49,, +" '+,>*+,* &7'*3*+*++&'!, 84.%5 , (5$(1*+5 +",7&1** ?@-

@*8!,(+5* 4*>,35, %&-(&1$0),* %&1./,!# ?8&1&9,/*'8, /,'!.0 %4&2.8A,0. 

 !"#$%&$ '!(%): *$+,(%($ '&+-$, .+/01,)1 0+(2/.341, 54.+(6!(+), 789-

(:+):(;.), 54.+(:4(!(<4#$'.)1 (:'$5$,$,,(';-, 04=$%)1 3$,,(';-, 0(;+$:4;$!-'.4$ 

2(';(4,';%), >!$.;+(;$+54#$'.)1 (:+):(;.). 
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.*3%% /(8%, #26/#' 2#!=%3(7.0 !%(2(&#" 3*-

)%5#' D<I-'#&!*$./'%0, #=*.2*-%'(A1%$ 

"(%=#79+%$ >??*8/ 23% .#,3("*"%% 8(-*./'( 

4#/#'#$ 23#!:8;%%. J70 ("(7%&( %.2#79&#'(-

7%.9 #=3(&;6 83:2 . #8#"-(/*79"#4# /*,"#7#-

4%-*.8#4# >/(2( 23#%&'#!./'(. 

 /7%-%/*79"(0 #.#=*""#./9 .2#.#=( &(-

87A-(*/.0 ' /#5, -/# #=3(=#/8: 83:26 '*!:/ 

23% #23*!*7*""#$ -(./#/* >7*8/3#5(4"%/"#4# 

2#70, &"(-*"%* 8#/#3#$ .#./('70*/ 2450 KL;, 

/(8 8(8 >/( -(./#/( #=*.2*-%'(*/ =6./36$ "(-

43*' 23#!:8/(. <#&!*$./'%* >/#$ -(./#/#$ 

!#7)"# 23#%.,#!%/9 23% :8(&(""#$ 5#1"#-

./% >7*8/3#5(4"%/"#4# 2#70 ' /*-*"%* 60–

180 . !# /*52*3(/:36 23#!:8/( 60–65 °D, /(8 

8(8 /#798# 23% >/%, :.7#'%0, "(=7A!(*/.0 

5(8.%5(79"6$ >??*8/ #=*&&(3()%'("%0 83:-

26 #/ '3*!"#$ !70 -*7#'*-*.8#4# #34("%&5( 

5%83#?7#36. <.* >/# ' 8#527*8.* 4(3("/%3:*/ 

"* /#798# ."%)*"%* #=.*5*"*""#./% 5%83##3-

4("%&5(5%, "# % .#,3("*"%* 2%1*'#$ ;*""#./% 

% 2#/3*=%/*79.8%, !#./#%"./' 83:20"#$ 23#-

!:8;%%, ( /(8)* #!"#'3*5*""#* ."%)*"%* 

>"*34#&(/3(/ % 5(/*3%(7#*58#./% [1]. 

< /(=7. 1 23*!./('7*"6 3*&:79/(/6 '7%0-

"%0 D<I->"*34%% "( ?%/#2(/#4*""6$ 8#5-

27*8. 3%.#'#$ 83:26. < ,#!* ("(7%&( ?%/#2(-

/#4*""#4# 8#527*8.( =67 :./("#'7*" ** #.-

"#'"#$ '%!#'#$ .#./('. B(%=#7** -(./# 

'./3*-(7%.9 43%=6 3#!#': Aspergillus, Alterna-

ria, Penicillium, Bacillus, Mucor. C3% 83(/8#-

'3*5*""#5 '#&!*$./'%* D<I-2#70 .2#36 43%-

=#' 3#!( Alternaria /*30A/ .2#.#="#./9 8 23#-

3(./("%A, 8#7%-*./'# 2#3()*""6, &*3*" 

:5*"9+(*/.0 ' !'( 3(&( :)* 23% "(43*'* !# 

30 °D, &(3()*""#./9 ."%)(*/.0 !# ":70 23% 

2#8(&(/*70, .8#3#./% "(43*'( .'6+* 0,6 °D/. 

% >8.2#&%;%% #=3(=#/8% =#7** 120 .. < ;*7#5 

"(=7A!(*/.0 :./#$-%'6$ #=*&&(3()%'(A1%$ 

>??*8/ 2# >/#5: '%!: 2#7*'#$ %"?*8;%% 23% 

'#&!*$./'%% "( "** D<I-2#70. 

L3:22( 27*."*'6, 43%=#' 23*!./('7*"( 

43%=(5% 3#!#' Aspergillus, Penicillium. C3% 

>8.2#&%;%% #=3(=#/8% 120 . % .8#3#./% "(-

43*'( 0,6–0,8 °D/. &(3()*""#./9 43%=(5% 3#!( 

Penicillium ."%)(*/.0 . 30 !# 4 %, ( 23% >8.-

2#&%;%% #=3(=#/8% 180 . % .8#3#./% "(43*'( 

0,8 °D/. "(./:2(*/ 2#7"#* #=*&&(3()%'("%* 2# 

>/#5: 3#!: 43%=#'. M(3()*""#./9 5"#4#8#5-

2#"*"/"6, 83:2 43%=(5% 3#!( Aspergillus %.-

-*&(*/ 23% :.7#'%%, -/# .8#3#./9 "(43*'( .#-

./('70*/ 0,6–0,8 °D/., ( >8.2#&%;%0 #=3(=#/-

8% – 120–180 .. 

C#5%5# #=*&&(3()%'(A1*4# >??*8/( #!-

"#$ %& #."#'"6, &(!(- 0'70*/.0 .#,3("*"%*, ( 

' 7:-+*5 .7:-(* – :7:-+*"%* 2#/3*=%/*79-

.8%, .'#$./' %..7*!:*56, '%!#' 83:2, 8#/#-

36* ,(3(8/*3%&:A/.0 '3*5*"*5 '(38%, 

 

  
<7%0"%* 5%83#?7#36 "( 8(-*./'*""6* 2#8(&(/*7%

3(./%/*79"#4# .6390

3. C3%#=3*/*"%* 
/#8.%-*.8%, .'#$./'

4.  N,:!+*"%* 
/*,"#7#4%-*.8%, 

8(-*./'

1. O&5*"*"%*  
#34("#7*2/%-*.8%, 
2#8(&(/*7*$ 8(-*./'( 

P'*/   F7*.8

M(2(,   <8:.

2. O&5*"*"%*
=%#,%5%-*.8#4# .#./('(
% 2%1*'#$  ;*""#./% 

D"%)*"%* =*78(  

O&5*"*"%* :47*'#!"# - 
(5%7(&"#4# 8#527*8.(    

H(&3:+*"%* 7%2%!#'   

N5*"9+*"%* 
.#!*3)("%0 '%/(5%"#'  

% (3#5(/%-*.8%,  
'*1*./'

 
<%". 1.  4%,$%! 9%&)2I42)0 $J &J7!"#/!$$0! 82&JKJ#!4% )J"#%#!4L$252 "0)L, 
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:'*7%-*"%*5 #=QE5(, '8:.#5, &(2(,#5, 8#".%-

./*";%*$. D#47(."# 5(38%3#'#-"65 !(""65, 

:8(&(""65 "( 2#/3*=%/*79.8#$ :2(8#'8*, 

'3*50 '(38% – 20 5%". C#.7* 23%5*"*"%0 

5%83#'#7"#'#$ #=3(=#/8% #"# .#83(1(*/.0 

!# 15–16 5%", -/#, 2# "(+*5: 5"*"%A, 23#%.-

,#!%/ &( .-*/ %&5*"*"%0 ./3:8/:36 5#7*8:7 

=*78( % 83(,5(7(. B( :'*7%-*"%* #=QE5( 4#-

/#'#4# 23#!:8/( #=3(=#/8( "* '7%0*/. J70 

#;*"8% '8:.(, &(2(,( % 8#".%./*";%% 

23%5*"07% =(779":A #;*"8:, 23%!(A1:A 

#34("#7*2/%-*.8%5 2#8(&(/*705 8(-*./'( 

=#79+:A #=Q*8/%'"#./9 % /#-"#./9. N5"#)*-

"%*5 #;*"#-"#4# =(77( "( 8#>??%;%*"/ '*.#-

5#./%, 8#/#36$ 2#!#=3(" !70 8()!#4# 2#8(&(-

/*70 8(-*./'(, 2#7:-%7% .:55(3":A #;*"8: ' 

=(77(,. < /(=7. 2 23*!./('7*"6 3*&:79/(/6 

'7%0"%0 D<I->"*34%% "( #34("#7*2/%-*.8%* 

2#8(&(/*7% 8(-*./'( 83:26. C3% !7%/*79"#5 

'#&!*$./'%% >7*8/3#5(4"%/"#4# 2#70 (>8.2#-

&%;%0 #=3(=#/8% – 180 . % .8#3#./9 "(43*'( – 

0,8 °D/.) 23#%.,#!%/ "* /#798# ."%)*"%* 2#-

/3*=%/*79.8%, .'#$./', "# % :,:!+*"%* 8(-*-

./'( 83:2. < >/#5 .7:-(* 83:2( "* 23%4#!"( 8 

:2#/3*=7*"%A.  

C3% #./(79"6, )* &"(-*"%0, 2(3(5*/3#' 

DJ14%MJ 1 
 4%,$%! + A-N$!)5%% $J I%#28J#25!$$0O &2984!&" )%"2/2O &)P80 

 =Q*8/ %..7*-

!#'("%0 

R*52*3(/:3(  

"(43*'(, ºD 

M(3()*""#./9, @ S/4 ·103 

Aspergillus Alternaria Penicillium Mucor Bacillus J3#))% 

H%.#'(0 83:2( 

98 0 0 0 0 0 0 

45 9 9 16 4 10 0 

47 14 14 13 3 16 0 

30 11 14 22 11 42 43 

70 0 0 1 0 2 0 

34 15 14 21 18 22 42 

65 2 2 1 0 0 0 

38 18 18 21 11 10 5 

62 1 0 4 0 0 0 

20 39 27 30 1 25 6 

 

DJ14%MJ 2 
 4%,$%! + A-N$!)5%% $J 2)5J$24!8#%7!"&%! 82&JKJ#!4% )%"2/2O &)P80  

 =Q*8/ %.-

.7*!#'("%0 

R*52*3(-

/:3( "(-

43*'(, 

°D 

C#/3*=%/*79.8%* .'#$./'(, =(776 

P'*/ <8:. M(2(, 
@#".%-

./*";%0 
O/#4# T(3(8/*3%./%8( 

H%.#'(0 

83:2( 

98 6 16,8 10,5 20 58* 

C3#!:8/ "*:!#'7*-

/'#3%/*79"#4# 8(-*-

./'( 

45 10,2 27,2 20 20 82 C3#!:8/ ,#3#+*4# 

8(-*./'( 47 11,4 32 20 20 88 

30 14,4 33,6 18 20 91 
C3#!:8/ #/7%-"#4# 

8(-*./'( 

70 10,5 31,2 19,5 20 86,2 
C3#!:8/ ,#3#+*4# 

8(-*./'( 

34 15 32,8 21,5 20 94,3 

C3#!:8/ #/7%-"#4# 

8(-*./'( 

65 12,9 30,4 24 20 92,3 

38 13,8 32 22,5 20 93,3 

62 13,2 32 21 20 91,2 

20 15 40 25 20 100 
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3*)%5#' #=3(=#/8% 8(-*./'# 83:2 .#,3("0*/-

.0: 23% .8#3#./% "(43*'( 0,4–0,8 °D/. % >8.2#-

&%;%% #=3(=#/8% 60–180 . 2#7:-(*5 83:2: 

,#3#+*4# 8(-*./'(, ( 23% &"(-*"%0, .8#3#./% 

"(43*'( 0,4–0,6 °D/. % >8.2#&%;%% #=3(=#/8% 

60–180 . 2#7:-(*5 83:2: #/7%-"#4# 8(-*./'(.  

< /(=7. 3 % "( 3%.. 2, 3 23*!./('7*"6 !("-

"6* # '7%0"%% D<I->"*34%% "( 5%83#=%#7#-

4%-*.8%* 2#8(&(/*7% 8:8:3:&"#$ 83:26. 

U"(7%&%3:0 !(""6* /(=7. 3, "(%7:-+%5% 

'(3%("/(5% 0'70A/.0 2*3'6$, '/#3#$, 20/6$, 

.*!95#$ % !*'0/6$, 4!* /*52*3(/:3( "(43*'( 

.#./('70*/ #/ 65 °D !# 85 °D, #!"(8# 23% /*5-

2*3(/:3* 85 °D 23#%.,#!%/ !*"(/:3(;%0 =*7-

8#'. D7*!#'(/*79"#, 5(8.%5(79"#$ /*52*3(-

/:3#$ "(43*'("%0 0'70*/.0 /*52*3(/:3( 70 °D, 

% ' &('%.%5#./% #/ 23*#=7(!("%0 3#!( 5%83#-

#34("%&5#' '6=%3(A/.0 >??*8/%'"6* 3*)%-

56 #=3(=#/8%. U ' '(3%("/* 8 23% /*52*3(/:-

3* "(43*'( 51 °D (8/%'%&%3:*/.0 3#./ 5%83#-

#34("%&5#' [3]. 

B( 3%.. 2 2#8(&("( &('%.%5#./9 >??*8/( 

#=*&&(3()%'("%0 #/ .8#3#./% "(43*'(. K(8-

.%5(79"#* #=*&'3*)%'("%* "(=7A!(*/.0 23% 

%"/*".%'"#./% "(43*'( 0,56–0,65 °D/.. 

< 3*&:79/(/* '#&!*$./'%0 >7*8/3#5(4"%/-

"#4# 2#70 D<I "(=7A!(*/.0 % %&5*"*"%* ?%-

&%8#-,%5%-*.8%, .'#$./'. D"%)(*/.0 #=1(0 

DJ14%MJ 3 
 4%,$%! + A-N$!)5%% $J &2984!&" /2K1PQ%#!4!O &P&P)PK$2O &)P80  

<(3%("/ 

R*52*3(/:3( 

"(43*'( 

83:26, t 0D 

M(3()*""#./9 '#&=:!%/*705% @ S/4 

Mucor Fusarium Aspergillum Penicillum Alternaria 

1 85 0 0 0 0 0 

2 67 1×102 0 0 0 0 

3 57 3×102 1×102 1×102 3×102 3×102 

4 40 5×105 2×105 3×105 2×105 7×105 

5 70 0 0 0 0 0 

6 50 4×102 3×105 4×105 3×105 10×105 

7 75 0 0 0 0 0 

8 51 4×102 7×102 5×105 6×105 8×105 

9 65 1×102 0 0 1×102 1×102 

10 @#"/3#79 5×105 1×105 3×105 1×105 8×105 

30

45

60

75

900,4 0,5 0,6 0,7 0,8

0,00

10,00

20,00

30,00

40,00

50,00

60,00

70,00

80,00

90,00

100,00

CJ)JR!$$2"#L, %

 )!9,,  "

C&2)2"#L $J5)!/J,  °+/"

90,00-100,00

80,00-90,00

70,00-80,00

60,00-70,00

50,00-60,00

40,00-50,00

30,00-40,00

20,00-30,00

10,00-20,00

0,00-10,00

 
<%". 2.  4%,$%! + A-N$!)5%% $J KJ)JR!$$2"#L &P&P)PK$2O &)P80  

/2K1PQ%#!4,9% )2QJ Aspergillus 
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8%.7#/"#./9 83:26, %&5*"0*/.0 '7()"#./9, 

:7:-+(*/.0 2#8(&(/*79 2*3*8%."#4# -%.7( 

)%3(. G/# .'%!*/*79./':*/ # /#5, -/# 3*)%56 

D<I-#=*&&(3()%'("%0 :7:-+(A/ /*,"#7#4%-

-*.8%* !#./#%"./'( 83:2. R*52*3(/:3( "(43*-

'( 4:=%/*79"# !*$./':*/ "( 5%83#?7#3: 83:-

26 [2, 4].  

< ;*7#5 "(=7A!(*/.0 :./#$-%'#* .#,3(-

"*"%* 2#/3*=%/*79.8%, !#./#%"./' 83:2 23% 

'#&!*$./'%% "( "%, >"*34%% D<I-2#70. R(8%5 

#=3(&#5, %.2#79&:0 .#-*/("%* 3(&7%-"6, 2(-

3(5*/3#' (>8.2#&%;%% #=3(=#/8% % 5#1"#./% 

'#&!*$./'%0 >7*8/3#5(4"%/"#4# 2#70), 5#)"# 

!#=%/9.0 8(8 ."%)*"%0 #=.*5*"*""#./% 5%8-

3##34("%&5(5%, /(8 % .#,3("*"%0 2%/(/*79-

"6, '*1*./' % 2#/3*=%/*79.8%, .'#$./' 4#/#-
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The article is devoted to the study and analysis of methods to ensure quality and mi-

crobiological safety of raw materials and cereal. The influence of microwave energy on 

reduction of cereal contamination is considered; the most effective modes which make it 

possible to obtain organic products are revealed. 
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processing. 
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