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 (I) 

. .  (II),  2012 .: 
C. chlorosarca Maxim. (I, II)  C. pentagyna Waldst. & Kit. (I). 

,  [10]. -
 (  Agilent 1260 -

). -
 –  –  (8 : 10 : 92),  1 ;  

 – 4,06×250  Reprosil-Pur C18-AQ 5  40 ° . 
.  

 Agilent 6130 Quadrupole LC/MS  ESI (  
)  250–1200. -

 – 200 .  2 ,  10 , -
 350 ° ,  250 ° .  

-56. 
 

 01- .  – 0,0022  
 1,2  1,3 . -

 50 .  
. 

 
 . chlorosarca  1.  

-
.  [12]  

: 1 – -3-  ( y-3-Gala), 2 – -
3-  (Cy-3-Glu), 3 – -3-  (Cy-3-Ara) 4 – -3-  (Cy-
3-Xyl). -

 –  
) ( . 1). 

 1.  
*  tR

**,  max
**,  M/Z*** 

1 -3- , Cy-3-Gala 7,99 516, 430 , 287,0, 449,1 
2 -3- , Cy-3-Glu 9,81 516, 430 , 287,0, 449,1 
3 -3- , Cy-3-Ara 12,22 516, 430 , 287,0, 419,1 
4 -3- , Cy-3-Xyl 21,48 516, 430 , 287,0, 419,1 
5 -3,5- , Cy-3,5-diGlu 5,49 515  287,0, 611,1 
6 -3-(2”- ), Cy-32GRut 8,42 519, 430 , 287,0, 757,2  
7 -3- , Cy-3-Rut 12,66 517, 430 , 287,0, 595,1 

*  ( . 1, 2); ** :  250×4  Reprosil-Pur C18-AQ, 5 ; : 10 .% HCOOH, 
8 .% CH3CN , 1  (510 ); ; *** -

 150 . 
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,  ( . 1) -3-

. 

 
 

. 1. :  – . chlorosarca  

 – . : 1 – Cy-3-Gala; 2 – Cy-3-

Glu; 3 – Cy-3-Ara; 4 – Cy-3-Xyl 

. 2.   

3- . -

 –  1 

. 3. : 
 – C. pentagyna,  – ,  
 – : 1 – Cy-3-Gala; 2 – Cy-

3-Glu; 3 – Cy-3-Ara; 4 – Cy-3-Xyl; 5 – Cy-3,5-diGlu; 
6 – Cy-32GRut; 7 – Cy-3-Rut  

 



. , . , . . 122 

 [16]  – . pentagyna, –  
, C. kyrtostula, C. aucasica –  C. eriantha, 
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. 4.  
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5 – Cy-32GRut, 6 – Cy-3Rut; 7 – Cy-3,5-diGlu 

. 5.   . Chlorosarca: 
1 – ; 2 – ,  

 0,1  HCl 
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 2.  

  Crataegus ,  % (± 0.5 %) 
y-3-Gala Cy-3-Glu Cy-3-Ara Cy-3-Xyl 

1 . Chlorosarca 27,9 51,6 9,5 8,9 
2 C. Pentagyna 57,5 33,1 2,4 1,1 

, , , -
 ( , )  

. , , -
. 

 – 
 (  = 1)  ( . 6).  

, -
.  ( )  

163 ,  – 127 . ,  
 – . -

-
-

 ( ). 

. 6.  
.  

1 – C. pentagyna, 2 – . chlorosarca,  = 1 
 

 
-

.  . 
chlorosarca -

. ,  ( , -
) , , . 
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Deineka V.I.1*, Makarevitch S.L.1, Deineka L. .1, Firsov G. .2, Sorokopudov V.N.1, ret’jakov .Yu.1, Bakshutov S. .1 

ANTHOCYANINS OF SOME HAWTHORN SPECIES (CRATAEGUS L., ROSACEAE) FRUITS  
1National Research University Belgorod State University, Pobeda str. 85, Belgorod, 308015 (Russia),  
e-mail: deineka@bsu.edu.ru 
2Komarov Botanical Institute RAS, Professor Popov str, 2, Saint Petersburg, 197376, (Russia),  
e-mail: gennady_firsov@mail.ru 
Anthocyanins of two hawthorn species fruits: C. chlorosarca Maxim. and C. pentagyna Waldst. et Kit., were investigat-

ed by HPLC-DAD-ESI-MS method. Cyanidin-3-galactoside, cyanidine-3-glucoside, cyanidine-3-arabinoside and cyanidine-3-
xiloside were found. Overall anthocyanins accumulation was the highest in the case of C. chlorosarca fruits: 0.460÷0.620 g per 
100 g of fresh fruits as cyanidine-3-glucoside chloride equivalent. It has been found that according to anthocyanins accumula-
tion as well as to the antioxidant activity C. chlorosarca fruits are rather comparable to dried hibiscus subdariffa calyces and 
may be used for another tea preparation at some acidification. 

Keywords: anthocyanins, Crataegus, fruits, antioxidant activity. 
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