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 !"!#$%. !,-.,/*0,112 +30*4(5( *6.343731(8 +,79:(4(1-3,5-4(;7(5*-(4,, *<.,0*5=(1, �, 6,0>7(-

1,, /(*;3112< ,+(1*:. 

&'()!*+! ,'-*$: 5,6(778.12? @7350.*A*.3-, +,79:(4(1-3,5-4(;7(5*-(4, 6,0>7(1, *<.,0*5=(1 �. 

 

Summary. Were developed the methodology for determining the malvidin-3,5-diglikozida, ochratoxin A, 

patulin, biogenic amines. 

Keywords: capillary electrophoresis, malvidin-3,5-diglikozid, patulin, ochratoxin A. 

 

.*!/01!.�,>B1*-(==734*:,0379=5(3 ,55.34(0*:,1123 7,/*.,0*.(( 8:78C0=8 *B319 

:,D12+ -:31*+ : E36*B53 5*10.*78 5,B3=0:, :=3? 6(F3:*? 6.*4>5E((, : 0*+ B(=73 ( ,7-

5*;*791*?. '-4,:1, .,/*0,8 : *0.,=7(, =0,75(:,8=9 = 33 6.*/73+,+(, <*.*G* .,-/(.,8=9 : 

:*6.*=,< <(+(( ( /(*03<1*7*;((, 1, B3+ 6*=0.*31, :=8 (==734*:,0379=5,8 43803791*=09 

(=620,037912< 7,/*.,0*.(? ( (+38 :2=*5*5:,7(A(E(.*:,112? G0,0 (1D313.*:-

03<1*7*;*:, @5=63.0*:-43;>=0,0*.*:, ,;.*1*+*:, /(*<(+(5*: =* =036319C 4*50*.*: ( 5,1-

4(4,0*: 1,>5 – 0,5,8 7,/*.,0*.(8 6.34=0,:7830 /*79G>C E311*=09 478 .3G31(8 +1*;(< 

:*6.*=*: 5,B3=0:, ( /3-*6,=1*=0( 6.*4>5E((. 

 '+3CF33=8 : ,.=31,73 7,/*.,0*.(( */*.>4*:,1(3 ( 6.(/*.2 6*-:*78C0 1, 1*:*+, 

=*:.3+311*+ >.*:13 *6.3437809 .,133 13 :28:731123 (7( 134*=0,0*B1* (-:3=0123 5*+-

6*13102.  ,5, 6.346*=275,+( 13*/<*4(+*=0( .,-.,/*05( +30*4(5 *6.343731(8 +,79:(-

4(1-3,5-4(;7(5*-(4,, *<.,0*5=(1, �, 6,0>7(1, ( /(*;3112< ,+(1*: : :(1*4379B3=5*? 

6.*4>5E(( 8:(7*=9: 

- 6*8:731(3 1, .2153 :(1, 135,B3=0:311*?, 13/3-*6,=1*? 6.*4>5E((; 

- *0=>0=0:(3 : !H 63.3B18 6*5,-,0373? /3-*6,=1*=0( :(1*4379B3=5*? 6.*4>5E((, 

;,.+*1(-(.*:,11*;* = +3D4>1,.*412+; 

- *0=>0=0:(3 >0:3.D43112< : -,5*1*4,03791*+ 6*.8453 +,5=(+,791*- 4*6>=0(+2< 

1*.+ 6*5,-,0373? /3-*6,=1*=0( :(1*4379B3=5*? 6.*4>5E((; 

- 134*=0,0*B1*3 :134.31(3 : 6.,50(5> (=620,037912< E310.*: =*:.3+3112<, @5=-

6.3==12<, :2=*5*0*B12< +30*4(5 *6.343731(8 6*5,-,0373? /3-*6,=1*=0( :(1 ( 5*1985*:. 

 !,-.,/*05, +30*4*: *6.343731(8 6*5,-,0373? /3-*6,=1*=0( :(1*4379B3=5*? 6.*-

4>5E(( 13*/<*4(+,, : 63.:>C *B3.349, 478 6.(+3131(8 ( (=6*7131(8 0.3/*:,1(? !3;7,-

+310,  ,+*D311*;* =*C-,, 478 ;,.+*1(-,E(( 63.3B18 =*:.3+3112<, 6.3E(-(*112< +30*-

4*: *6.343731(8 6*5,-,0373? /3-*6,=1*=0( :(1*4379B3=5*? 6.*4>5E(( = +3D4>1,.*412-

+(, , 0,5D3 478 >0:3.D431(8 .*==(?=5*;* 63.3B18 +,5=(+,791* 4*6>=0(+2< 1*.+ 6*5,-,-

0373? /3-*6,=1*=0( 478 :(1, :*4*5 ( 5*1985*:. �3+,7*:,D31 -43=9 ( =*E(,7912? @AA350, 

-,57CB,CF(?=8 : -,/*03 * -4*.*:93 6*0.3/(0373? ( : 6.34>6.3D431(( ( =*5.,F31(( 6*-

8:731(8 1, ,75*;*791*+ .2153 13/3-*6,=1*? 6.*4>5E((. 

 I=1*:12+( E378+( 6.( :26*7131(( (==734*:,0379=5*? .,/*02 8:787(=9: 

- .,-.,/*05, +30*4*: 478 6.(+3131(8 ( (=6*7131(8 0.3/*:,1(?  3<1(B3=5*;* !3;-

7,+310,  ,+*D311*;* =*C-, «I /3-*6,=1*=0( ,75*;*791*? 6.*4>5E((», */3=63B31(3 =*-

*0:30=0:(8 03<1(B3=5*;* .3;>7(.*:,1(8 5,B3=0:, ( /3-*6,=1*=0( 6(F3:*? 6.*4>5E(( = 
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0.3/*:,1(8+( ) I, ;,.+*1(-,E(8 +30*4(5 = 0.3/*:,1(8+( JI)), "(.350(:,+( ( !3;7,-

+310,+( �:.*63?=5*;* K,.7,+310, ( $*:30, �:.*63?=5*;* $*C-, : =A3.3 6.*(-:*4=0:, ( 

*/*.*0, :(1*4379B3=5*? 6.*4>5E((. !,-.,/*0,1123 +30*4(5( 4*7D12 /209 ,003=0*:,12 ( 

:13=312 : .33=0. H343.,791*;* (1A*.+,E(*11*;* A*14, 6* */3=63B31(C 34(1=0:, (-+3-

.31(?. "78 *0.,/*05( 0*B1*=0( ( :*=6.*(-:*4(+*=0( +30*4(5 *6.343731(8 0*5=(B12< 

:3F3=0: ,1,7(-(.*:,7(=9 :(1, ( :(1*+,03.(,72 =0*7*:23 =><(3, 6*7>=><(3, 6*7>=7,45(3 

/3723 ( 5.,=123, :(1, 7(53.123, A.>50*:23 (67*4*:23), 1,6(05( :(1123, :(1, 1,=2F31-

123 >;735(=7*0*?, .*==(?=5(3 5*1985( ( 1,6(05( /.*D31(8 =7,/*,75*;*79123.  

 

234!5%+ 1 6!%-/+ 1,,'!/-*$017.'=620,1(8 6.*:*4(7(=9 1, /,-3 1,>B1*;* E310., 

:(1*437(8 $%&�''$(), *=1,F311*;* =(=03+*? 5,6(778.1*;* @7350.*A*.3-, «%,6379 

105» = 5:,.E3:2+ 50 =+ 5,6(778.*+ = :1>0.311(+ 4(,+30.*+ 5,6(778., 75 ++; 4(,6,-*-

12 47(1 :*71 A*0*+30.(B3=5*;* 430350*., 190-380 1+, 6.*;.,++1*3 */3=63B31(3 «J>79-

0(-L.*+» [1].  

K.3(+>F3=0:*+ *6.343731(8 6*5,-,0373? /3-*6,=1*=0( :(1*4379B3=5*? 6.*4>5E(( 

= 6*+*F9C @0*? =(=03+2 8:7830=8 33 @5=6.3==1*=09, 6.*=0*0,, 6.3E(-(*11*=09 : >=7*:(8< 

:*=6.*(-:*4(+*=0(. 

 

 !89':%$%+ 1 -3,9;/!01!. ) .3->790,03 6,03101*;* 6*(=5, :28:731*, B0* 6.347,-

;,3+23 5 .,-.,/*053 +30*42 *6.343731(8 +,79:(4(1-3,5-4(;7(5*-(4,, /(*;3112< ,+(1*:, 

*<.,0*5=(1, � ( 6,0>7(1, : :(1*4379B3=5*? 6.*4>5E(( = 6*+*F9C 5,6(778.1*;* @735-

0.*A*.3-, */7,4,C0 6,03101*? B(=0*0*? ( +*;>0 /209 =:*/*41* (=6*79-*:,12 1, 03..(-

0*.(( !*==(?=5*? H343.,E((. 

�3*/<*4(+*=09 *6.343731(8 +,79:(4(1-3,5-4(;7(5*-(47, =:8-,1, = 03+, B0* +3D4>-

1,.*4123 0.3/*:,1(8, (-7*D31123 : !3;7,+3103 �$ M 479/2008, 6.34N8:78C0 0.3/*:,1(8 

5 =*.0,+ :(1*;.,4, 478 6.(;*0*:731(8 :(1 [2]. O0( =*.0, 4*7D12 6.(1,473D,09 5 :(4> 

Vitisvinifera (7( 6.*(=<*4(09 *0 =5.3F(:,1(8 +3D4> @0(+ ( 4.>;(+( :(4,+( .*4, Vitis. ) 

@0> 57,==(A(5,E(C 13 4*7D12 /209 :57CB312 =734>CF(3 ,+3.(5,1=5(3 =*.0,: �*,, H.,-

;, ,7/@, I0377*, '-,/377,, I43==,, P,53-, %7(10*1, K7,10 43= %,+3=, K7,1 K*-(1, #3./3-

+*10. )=3 :(1,, ::*-(+23 1, 03..(0*.(C =0.,1 �$ = E379C .3,7(-,E((, 4*7D12 /209 

6.*:3.312 1, 1,7(B(3 : (< =*=0,:3 +,79:(4(1- 3,5- 4(;7(5*-(4,, 5*1E310.,E(8 5*0*.*;* 

13 4*7D1, 6.3:2G,09 15 +;/4+
3
.  !,-.,/*0,112? 1,+( +30*4 (-+3.31(? +,79:(4(1-3,5-

4(;7(5*-(4, *=1*:,1 1, .,-43731(( ( 5*7(B3=0:311*+ *6.343731(( +,==*:*? 5*1E310.,-

E(( @0*;* :3F3=0:, 6*=.34=0:*+ 5,6(778.1*;* @7350.*A*.3-, 6*4 43?=0:(3+ @7350.(B3-

=5*;* 0*5, : 5,6(778.3, .3;(=0.(.>8 6*;7*F31(3 6.( 47(13 :*712 254 1+. "(,6,-*1 (--

+3.31(? – *0 1 4* 100 +;/4+
3 
(.(=. 1). 

 

 
 

!(=. 1. $0.>50>.1,8 A*.+>7, +,79:(4(1-3,5-4(;7(5*-(4, 
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I<.,0*5=(1 �, =0.>50>.1,8 A*.+>7, 5*0*.*;* 6.34=0,:731, 1, .(=. 2, 8:7830=8 

*B319 0*5=(B12+ :3F3=0:*+, */1,.>D31(C 5*0*.*;* >437830=8 =3.93-1*3 :1(+,1(3 (---, 

3;* 13A.,0*5=(B3=5*;*, 03.,0*;311*;*, (+>1*436.3==(:1*;* ( 5,1E3.*;311*;* 43?=0:(8.  

 

 
 

!(=. 2. $0.>50>.1,8 A*.+>7, *<.,0*5=(1, � 

 

K,0>7(1,  =0.>50>.1,8 A*.+>7, 5*0*.*;* 6.34=0,:731, 1, .(=>153 3, 5,5 ( *<.,0*5-

=(1 8:7830=8 +30,/*7(0*+ 673=13:2< ;.(/*:, .,-+1*D,CF(<=8 1, 67*4,< 8/7*5, ;.>G, 

:(1*;.,4,. K,0>7(1 *5,-2:,30 ;31*0*5=(B3=5*3 43?=0:(3 1, *.;,1(-+ B37*:35,. 

 
!(=. 3. $0.>50>.1,8 A*.+>7, 6,0>7(1, 

 

Q(*;31123 ,+(12 *01*=80=8 5 :3F3=0:,+ *.;,1(B3=5*? 6.(.*42, =*43.D,0=8 : A3.-

+310(.*:,112< 6.*4>50,< 6(0,1(8 ( +*;>0 *5,-2:,09 *0.(E,03791*3 :*-43?=0:(3 1, *.-
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;,1(-+ B37*:35,. '< 1,5*6731(3 : :(13 :3430 5 1,.>G31(C A(-(5*-<(+(B3=5(< =:*?=0: 

6.*4>5E(( ( *5,-2:,30 0*5=(B1*3 43?=0:(3 1, *.;,1(-+ B37*:35,. Q(*;31123 ,+(12 (.(-

=>1*5 4) */.,->C0=8 ( 1,5,67(:,C0=8 6*4 43?=0:(3+ A3.+31012< =(=03+ ( :* :.3+8 =6(.-

0*:*;* /.*D31(8) (7( /,503.(? (8/7*B1*-+*7*B1*3 /.*D31(3), (7( 4.>;(< +(5.**.;,1(--

+*:, *0:30=0:3112< -, (-+3131(3 /(*<(+(B3=5*;* =*=0,:, :(1,. I=1*:12+( /(*;3112+( 

,+(1,+(, 1,(/*733 B,=0* (4310(A(E(.>3+2+( : :(13, 8:78C0=8 6>0.3=E(1, 5,4,:3.(1, 

;(=0,+(1, 2-A31(7@0(7,+(1, 0(.,+(1 ( 0.(60,+(1. "(,6,-*12 (-+3.83+2< -1,B31(? +,=-

=*:2< 5*1E310.,E(? /(*;3112< ,+(1*: – *0 0,1 4* 50 +;/4+
3
. K.*/*6*4;*0*:5, =*;7,=1* 

.,-.,/*0,11*? +30*4(5( :57CB,30 =*./E(C /(*;3112< ,+(1*: 1, 6*:3.<1*=0( =63E(,79-

1*;* 6,0.*1, = 6*=734>CF(+ @7C(.*:,1(3+ ,/=*./(.*:,112< ,+(1*:. 

 
!(=. 4. $0.>50>.123 A*.+>72 /(*;3112< ,+(1*: 

 

J30*4 (-+3.31(? ( *<.,0*5=(1, � ( 6,0>7(1, 6.34>=+,0.(:,30 @5=0.,5E(C @0(< 

+(5*0*5=(1*: *.;,1(B3=5(+( .,=0:*.(0378+(, .,-43731(( ( 5*7(B3=0:311*+ *6.34373-

1(( @0(< 5*+6*1310*: 6.( 47(13 :*71 214 ( 276 1+. ).3+8 ,1,7(-, =*=0,:7830 12 +(1>0. 

 $ 6*+*F9C .,-.,/*0,112< +30*4(5 /27( 6.*,1,7(-(.*:,12 */.,-E2 :(1*4379B3-

=5*? 6.*4>5E((, 1,<*48F3?=8 1, .2153 !*==(?=5*? H343.,E((. �,G(+( (==734*:,1(8+(  

>=0,1*:731*, B0* 6.34372 4*6>=0(+2< 1*.+ =*43.D,1(8 +,79:(4(1-3,5-4(;7(5*-(4,, *<-

.,0*5=(1, � ( 6,0>7(1, ,1,7*;(B12 3:.*63?=5(+ ( *1( .35*+314*:,12 5 :57CB31(C : 

 3<1(B3=5(? .3;7,+310  ,+*D311*;*  $*C-,. 

J,5=(+,791* 4*6>=0(+*? 1*.+*? =*43.D,1(8 /(*;3112< ,+(1*: : :(1*4379B3=5*? 

6.*4>5E(( : -,5*1*4,037912< 4*5>+310,< �:.*63?=5*;* $*C-, 130, *1, /27, >=0,1*:731, 

6>03+ ,1,7(-, /*733 500 1,(+31*:,1(? :(1, 1,<*48F(<=8 1, .2153 478 ;(=0,+(1, ( =*-

=0,:7830 10 +;/4+
3
.  

)=3 .,-.,/*0,1123 +30*4(5( 6.*G7( +30.*7*;(B3=5>C ,003=0,E(C. �, *=1*:3 ,003-

=0*:,112< +30*4*: >=0,1*:7312 +,5=(+,791* 4*6>=0(+23 1*.+2 +,==*:*? 5*1E310.,E(( 

+,79:(4(1-3,5-4(;7(5*-(4, (15 +;/4+
3
), /(*;3112< ,+(1*:, *<.,0*5=(1, � (0,002 +;/4+

3
) 

( 6,0>7(1, (0,05 +;/4+
3
) : :(1*4379B3=5*? 6.*4>5E((, 5*0*.23 = 6.(180(3+  ,+*D3112+ 

=*C-*+  3<1(B3=5*;* .3;7,+310, «I /3-*6,=1*=0( ,75*;*791*? 6.*4>5E((» [3] />4>0 (=-
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6*79-*:,09=8 E310.,+(, ,55.34(0*:,112+( (=620,037912+( 7,/*.,0*.(8+(, 6.*(-:*4=0-

:3112+( 7,/*.,0*.(8+( 478 :28:731(8 *6,=1*? 6.*4>5E((. 

 

.+*-/+.K*5,-,1, E373=**/.,-1*=09 (=6*79-*:,1(8 +30*4, 5,6(778.1*;* @7350.*-

A*.3-, 6.( .,-.,/*053 J)', *=1*:12+ 4*=0*(1=0:*+ 5*0*.*;* 8:7830=8 @5=6.3==1*=09 ( 

6.3E(-(*11*=09.    

�=0,1*:7312 ( .35*+314*:,12 +,5=(+,791* 4*6>=0(+23 1*.+2 +,79:(4(1-3,5-

4(;7(5*-(4,, *<.,0*5=(1, �, 6,0>7(1, ( /(*;3112< ,+(1*: : :(1*4379B3=5*? 6.*4>5E((. 

I=>F3=0:731, ,6.*/,E(8 .,-.,/*0,112< (1=0.>+310,7912< +30*4*: ,1,7(-, = (=-

6*79-*:,1(3+ 6.*+2G73112< */.,-E*: :(1*4379B3=5*? 6.*4>5E((, 1,<*48F3?=8 : */.,-

F31(( 1, .2153. 

!,-.,/*0,1123 +30*4(5( *6.343731(8 +,79:(4(1-3,5-4(;7(5*-(4,, *<.,0*5=(1, �, 

6,0>7(1,, /(*;3112< ,+(1*: ,003=0*:,12 : >=0,1*:7311*+ -,5*1*4,03791*+ 6*.8453 ( 

*=>F3=0:731, (< .3;(=0.,E(8 : .33=0.3 H343.,791*;* (1A*.+,E(*11*;* A*14, 6* */3=-

63B31(C 34(1=0:, (-+3.31(?. �, *=1*:3 ,003=0*:,112< +30*4*: ( >=0,1*:73112< +,5=(-

+,791* 4*6>=0(+2< 1*.+ 0*5=(B12< :3F3=0: .,-.,/*0,12 (1=0.>5E(( 6* :26*7131(C 

(-+3.31(? ( *6.343731(? +,==*:2< 5*1E310.,E(? +,79:(4(1-3,5-4(;7(5*-(4,, *<.,0*5-

=(1, � ( 6,0>7(1,, , 0,5D3 /(*;3112< ,+(1*: : :(1*4379B3=5*? 6.*4>5E((.  

 
.<C@A>C8A> 

 

1. $(=03+2 5,6(778.1*;* @7350.*A*.3-, «5,6379®-105/105m» // #.>66, 5*+6,1(? «RC+35=» [O735-

0.*112? .3=>.=]. – !3D(+ 4*=0>6,: http://www.lumex.ru/ 

2. !3;7,+310 5*+(==(( �$ M 479/2008 *0 29 ,6.378 2008 6* */F3? *.;,1(-,E(( .215, :(1, [@735-

0.*112? .3=>.=]. !3D(+ 4*=0>6,: http://www.wipo.int/wipolex/en/details.jsp?id=5422 

3.  !  $ «I /3-*6,=1*=0( ,75*;*791*? 6.*4>5E((» (6.*350) [@7350.*112? .3=>.=]. !3D(+ 4*=0>6,: 

http://fsrar.ru/ 

 


