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.  Caragana -
,  2009–2011 . ( . 1).  

. . .  ( ). .  
.  

 (  Ltd.); : EtAc – C2H4Cl2 –  AcOH  –  HCOOH  –  H2O 
10 : 2,5 : 1 : 1 : 1 – 1,  – EtAc – HCOOH 5 : 4 : 1 – 2, PrOH – CHCl3 – 2  7 : 4 : 1 (  

 3,5  7 ) – 3; : 1% 2-  EtAc / 5%  400  CH2Cl2 – 1, 
1%  – 2. -

-2000 ( ).  MAT 
8200 (Finnigan).  13  VXR 500S (Varian)  

 125,7  1% -d6. -
 Summit (Dionex). :  ,   (Sigma); -

.  
 ( ) -

 ( -1);  ( ) 
 [3]. -

 [4, 5]. 
 [4].  

 (6 )  LH-20 
(4×30 )  EtOH – H2O (96 : 4  0 : 100)  (5×4 , 

 –  EtOH  –  H2O 96 : 4  0 : 100), SiO2 (2×50 ,  – CHCl3 – EtOH 100 : 0  70 : 30) 
 (  – 1).  5 , 

 ( -3- , 46 ) [6],  ( -3- -
, 12 ) [7], (-)-  (5 ) [8],  ( -3- , 8 ) [6]  
-3-  (7 ). 

-3- .  27 30 17. . >300 ° .  ( max, ): EtOH 231, 259, 356. 
+ESI-  (m/z, %): 627 [ ]+. 13  (125 , -d6): 17,98 (Rha, C-6 ), 68,02 (Glc, C-6 ), 
69,11 (Rha, C-5 ), 70,92 (Rha, C-2 ), 71,64 (Rha, C-3 ), 72,57 (Glc, C-4 ), 73,82 (Rha, C-4 ), 75,09 (Glc,  
C-2 ), 76,59 (Glc, C-5 ), 77,43 (Glc, C-3 ), 93,90 (C-8), 99,63 (C-6), 101,73 (Rha, C-1 ), 103,63 (Glc, C-1 ), 
105,40 (C-10), 109,22 (C-2 , C-6 ), 122,45 (C-1 ), 135,26 (C-3), 137,84 (C-4 ), 145,79 (C-3 , C-5 ), 158,81 (C-9), 
159,37 (C-2), 163,01 (C-5), 165,99 (C-7), 179,41 (C-4).  (2% , 4 , 90 ° ):  

,  – 2,  – 1),  ( ,  – 3, 
 – 2). 

 1.  

 , ,    
C. arborescens Lam.  

. ) 
. , . ,  

 
15.06.2011 

C. bungei Ledeb. ( . ) . , , .  08.08.2009 
C. buryatica Peschkova  

. ) 
. , , .  23.06I.2010 

C. frutex (L.) C. Koch  
. ) 

., . ,  
 

30.05.2011 

C. jubata (Pallas) Poiret  
. ) 

. , , .  18.06.2011 

C. pygmaea (L.) DC  
. ) 

. , , .  19.06.2010 

. , , . ,  (  CS-SU) 15.06.2011 
. , , . ,  (  CS-NU) 15.06.2011 

C. spinosa (L.) DC  
. ) 

. , , . ,  (  CS-OR) 15.06.2011 
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 C. spinosa  ( ,  
25–28 ° , 5–7 .)  ( , 70–80 ° , 3–4 ). -

 (2 ) ,  
5  (2–3 ). -

 150 ,  15  96%  
,  35  96% ,  

 30 .  
100 .  50  60% . -

 60% . 
 11-  5-

, , -
 (  ± ). 

 
, -

 
 AlCl3 . -

 
410–415 ,  –  428–432 ,  

.  C. frutex,  
 390–400 . 

 35,00 (C. buryatica) – 112,78  
(C. arborescens),  – 36,24 (C. bungei) – 101,07  (C. jubata),  – 12,45 
(C. buryatica) – 34,91  (C. arborescens),   –  1,25  (C. buryatica) – 19,58  (C. frutex) 

. 2).  Caragana ; , 
 C. arborescens  C. bungei , -

 – . , -
 1,71 (C. frutex)  9,96  (C. buryatica).  

 Caragana  14,95 (C. pygmaea) – 107,78  (C. arborescens),   – 
9,20 (C. spinosa) – 47,24  (C. jubata),   –  1,48  (C. jubata) – 20,78  
(C. arborescens),  –  (C. bungei, C. frutex, C. jubata)  3,42  (C. arborescens). 

, -
:  

 C. jubata  C. pygmaea,  C. arborescens, C. buryatica  C. spinosa  
.  

 ( , ) , -
 Caragana :  

 –  ( -3- ),  ( -3- ) -
 ( -3- );  – -

 ( ).  C. frutex - -
,  C. arborescens  C. jubata – .  

,  C. jubata -
, .  

 C. arborescens [9], C. alaica [10], C. intermedia [11], C. jubata [12], C. opulens [13], 
C. pygmaea [14], C. sinica [15], C. spinosa [16];  –  C. spinosa [16];  –  C. frutex 
[17], C. jubata [12];  –  C. arborescens [9], C. aurantiaca [18], C. pygmaea [14], C. rosea [19], C. sinica 
[20], C. spinosa [16];  –  C. aurantiaca [18], C. pygmaea [14], C. sinica [15], C. spinosa [16]; -

 –  C. arborescens [9], C. alaica [10], C. sinica [15], C. spinosa [16]. -
 Caragana, , , -

.  
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 2.  ( )  ( )  
 Caragana, .- .  (n = 11) 

 
  

  
  

 
C. arborescens 112,78±3,95 40,59±1,46 34,91±1,36 8,75±0,34 

C. bungei 40,09±0,82 36,24±0,64 12,60±0,38 1,94±0,06 
C. buryatica 35,00±1,21 40,25±0,81 12,45±0,44 1,25±0,04 

C. frutex 41,92±1,46 76,45±2,52 33,45±1,10 19,58±0,66 
C. jubata 97,19±3,11 101,07±3,64 21,90±0,74 8,51±0,28 

C. pygmaea 11,48±0,24 36,76±0,77 24,18±0,72 9,93±0,29 
C. spinosa 37,65±0,82 43,42±0,52 25,73±0,83 3,35±0,11 

 
C. arborescens 107,78±4,20 16,71±0,51 20,78±0,58 3,42±0,12 

C. bungei 29,32±0,58 18,67±0,37 2,13±0,04 .  
C. buryatica 30,58±0,40 12,90±0,16 15,37±0,31 2,77±0,05 

C. frutex .  17,46±0,38 4,89±0,11 . 
C. jubata 37,14±0,68 47,24±0,93 1,48±0,03 . 

C. pygmaea 14,95±0,16 16,77±0,18 16,07±0,32 3,41±0,06 
C. spinosa 31,62±0,37 9,20±0,11 18,39±0,36 1,12±0,02 

:  ;  . 

 Fabaceae  Caragana Fabr. -
 Caragana,  :  Calophaca Fisch. ex DC. ( ), 

Halimodendron Fisch. ex DC. ( ), Spongiocarpella Yakovl.  et  Ulzij.  ( )   Chesneya 
Lindl. ex Endl. ( ) [21]. -

;  Halimodendron halodendron (Pall.) Voss. , 3- -
, 3,3 -  [22], -

 Caragana . 
 

C. spinosa, ,  
.  

 C. spinosa , - , 
 3- ,  [4, 5].  

, , ,  (–)- -
, , -  13 -

 3,5,7,3 ,4 ,5  3-  ( -3- ). -
 C. spinosa  Caragana . -3-  
 Fabaceae: Acacia ehrenbergiana Hayne [23]  Clitoria ternatea Linn. [24]. 

O

O

HO

OH

OH
O-Rut

OH

OH

 

-
 C. spinosa , -

:  – 12,26  10,36,  – 37,65  31,62,  – 43,42  9,20   
 ( . 3). , -

, , 
 6,01 . 

 –  
C. spinosa : 27,92  18,63  ( . 1). 

,  
C. spinosa . 
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 3.  ( )  ( )  
C. spinosa , .- .  (n = 11) 

  
      

 
28.04.2010 11,17±0,23  – – – – – 
28.05.2010 9,57±0,21 30,22±0,63 – – – – 
2.06.2010 9,92±0,22 30,27±0,67 40,56±0,89 – – – 

09.06.2010 12,15±0,26 32,49±0,71 34,26±0,75 37,92±0,83 – – 
23.06.2010 12,26±0,27 37,65±0,82 – 43,42±0,52 – – 
29.07.2010 8,66±0,10 31,81±0,38 – – 25,70±0,33 18,74±0,24 

 
28.04.2010 9,40±0,11 – – – – – 
28.05.2010 5,58±0,07 29,42±0,38 – – – – 
2.06.2010 5,92±0,08 28,16±0,31 13,70±0,16 – – – 
9.06.2010 6,17±0,07 28,69±0,34 10,58±0,12 8,47±0,10 – – 

23.06.2010 10,36±0,12 31,62±0,37 – 9,20±0,11 – – 
29.07.2010 5,53±0,07 30,15±0,35 – – 6,01±0,07 3,74±0,04 

 C. spinosa ,   
, : -

 (  CS-SU),  (  CS-NU)  (  CS-OR) ( . 4). ,  
, -

 (64,01  13,02 ). , -
 C. spinosa .  ,   

 (127,54  
94,98 ),  –  (112,48 ).  

 (21,78–27,14 ),  – 
 (1,43–2,63 ). -

 (7,07–9,92 ), -
 [4].  

-
, ,  CS-OR -

,  CS-SU –  ( . 5). -
 CS-SU, CS-NU  CS-OR  4,28, 3,84  3,46 ,  – 2,99, 

2,93  2,91 .  
,  

.  -
-

 C. spinosa,  (  1)  (  2) 
.  C. spinosa,  1  

. ,  
(17,3%)  33,9%  ( . 6).  

. 1.  
)  ( )  

C. spinosa .  
 – : 1 –  

, 2 – , 3 – ,  
4 – , 5 – ,  
6 – .  

, .- .  
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:  
87,4% ,  73,0% . -

,  3- -
, ,  

,  ( . 2). 

 4.  ( )  ( )  
C. spinosa , .- .  (n = 11) 

 
CS-SU CS-NU CS-OR 

-
 

      
 64,01±2,24 13,02±0,26 57,73±2,02 11,32±0,21 54,55±1,90 10,64±0,21 
 127,54±4,46 27,14±0,54 97,69±3,41 21,78±0,43 94,98±3,32 26,08±0,52 
 87,83±3,07 12,17±0,21 112,48±3,93 12,24±0,23 89,36±3,12 10,99±0,20 
 19,57±0,69 1,43±0,02 23,65±0,81 2,23±0,04 18,95±0,66 2,63±0,05 
 24,34±0,85 9,92±0,19 27,52±0,96 8,85±0,17 23,99±0,84 7,07±0,14 

 5.  C. spinosa ,  
.- .  (n = 5) 

  
CS-SU CS-NU CS-OR 

-3-  392,20±13,72 157,94±5,05 440,30±15,41 
-3-  1072,55±34,32 842,72±28,65 1138,53±38,71 
-3-  1769,97±60,18 836,4328,44 635,18±20,96 

-3-  2985,45±98,52 2934,35±90,96 2911,06±98,64 
-3-  4276,11±141,11 3840,29±130,57 3463,21±124,61 
-3-  626,35±21,29 559,81±17,91 507,28±17,24 

 1464,75 1001,66 1578,83 
 9657,88 7170,88 7516,73 

 6.  ( )  ( )  
 C. spinosa (n = 11) 

    
      

       
  20,61 9,67 27,19 15,26 27,24 7,93 
 .- .  44,52 20,88 81,57 45,78 87,17 25,38 

.- . , .- .        
  1 36,81 15,24 57,74 28,59 50,41 15,52 
  2 29,87 18,24 55,33 22,41 52,05 13,83 

. 
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. 2.  
 

C. spinosa. :  – 1,  – 2.  
 – : 1 – ,  

2 – , 3 – -3- , 
4 – -3- , 5 – -3-

, 6 – -3- , 
7 – -3- , 8 – -
3- .  

, .- .  

 

1. ,  Caragana Fabr.  
, ,  
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 (C. arborescens, C. jubata, C. spinosa) -
.  

2.  Caragana  Fabaceae,  
 Calophaca, Halimodendron 

 Chesneya, , -
.  

3.  C. spinosa,  3- ,  
-3- . , -

, , -
; -

.  

 

-
 Caragana. 
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Partilkhaev V.V., Tankhaeva L.M., Olennikov D.N.* PHENOLIC COMPOUNDS CONTENT IN SHOOTS OF SIBE-
RIAN CARAGANA SPECIES 

Institute of General and Experimental Biology SD RAS, Sakh’yanovoy st., 6, Ulan-Ude, 670047 (Russia), e-mail: 
oldaniil@rambler.ru 
A study of phenolic compounds of the seven species of Caragana Fabr. genus growing on the territory of Siberia 

(C. arborescens, C. bungei, C. buryatica, C. frutex, C. jubata, C. pygmaea, C. spinosa) was realized. It is established that phe-
nolic compounds are unevenly distributed in organs of studied species: the highest content of flavonoids in the leaves was ob-
served for C. arborescens (107,78 mg/g) and in the flowers – for C. jubata (47,24 mg/g). The total contents of phenolic com-
pounds in the leaves of the species were 35,00 (C. buryatica) – 112,78 mg/g (C. arborescens) and in the flowers – 36,24 (C. 
bungei) – 101,07 mg/g (C. jubata). To stem epidermal layers was observed a higher concentration of phenolic compounds than 
the same for inner bark of the stem. As a result of the chromatographic separation from C. spinosa was isolated and identified 
myricetin-3-O-rutinoside found in this species and Caragana genus for the first time. The investigation of the flavonoids accu-
mulation in C. spinosa was showed that their maximum accumulation observed at the flowering period (in shoots up to 18,63 
mg/g). The environmental growth conditions of C. spinosa affected on the quantitative content of phenolic compounds in the 
shoots, and the highest concentration was observed for meadow cenopopulations. It was established that the drying process of 
C. spinosa shoots does not change the composition of flavonoids, but reduced the total phenolic content in 17,3–33,9% and 
total flavonoids content in 12,6–27,0%. 

Keywords: Caragana, Fabaceae, phenolic compounds, flavonoids. 
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