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8- - -D-   (1) -3-O-  (2) 

  

1,7- -3-  (3)  (4) 

. 1.  

8-O- -D-  (1,8- -6- -2- -3- ) (1) 
20 24 10.  (70 eV, 200 ° , m/z, %): + 408 

(18%), +  246 (82%), +  – 3 231 (100%), 217 (28%).   (EtOH, max, ): 241, 
266 , 332 , 344 . 1  (300 , -d6, , ., J/ ): 9,58 (1H, c, -1), 
7,06 (1 , , -4), 6,92 (1 , , J = 2, -7), 6,70 (1 , , J = 2, -5), 5,03 (1 , , J = 7, -11 ), 
3,1–4,5 (6 ), 4,30 (3 , , 3 -6), 2,53 (3 , , 3 -2), 
2,25 (3 , , 3 -3). 

-3-  (3-  3,5,7,41- ) (2). -
27 30 16  . 174–177 °  ( ).  

(70 eV, 200 ° , m/z, %): 286 ( + , 100%), 153 (15), 121 (22).  (EtOH, max, ): 269, 
350 ; + NaOAc 274, 368 ; + NaOAc + H3BO3 272, 355 ; + 13  + 13 + HCl 275, 305, 395 . 1 -

 (300 , O-d6, , ., J/ ): 12,58 (1 , , 5- ), 8,03 (2H, , J = 9 , -21,61), 6,87 (2 , 
, J = 9 , -31,51), 6,42 (1H, , J = 2,5 , -8), 6,20 (1H, , J = 2,5 , -6), 5,35 (1H, , 7 , -111 -

), 4,03 (1H, , J = 7 , -1111 ), 3,10–5,2 ( , 12 ). 
1,7- -3-  (3). 15 8 6, -
 (70 eV, 200 ° , m/z, %): + 284 (100%), 256 (7), 254 (26), 239 (32), . . 305–308 °  ( ).  

 (EtOH, max, ): 234, 264, 433 . 1  (300 , -d6, , ., J/ ): 11,91 (1H, 
c, -1), 8,16 (1 , . , -2), 7,85 (1 , , J = 9 , -6), 7,80 (1 , . , -4), 7,78 (1 , , J = 
1 , -8), 7,42 (1 , , J = 9 , -5).  

 ( . 2),  1–3  
. ,  1–3,  

, -
. ,  

 [9] .  
 [10], -

 (4). , ,  
,  (4), 

, -
 1,7- -3-  (3).  
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1,7- -3-  (3):  11,91 . -
,  1- , -5, -6 

-8.  
 12,0 .  11,9 . 1-  8-  [12]. 

 8-O- -D-  
(1) -3-  (2) ( .  2),  ,  ,   

. , , ,  
-3-  (2)  [9]. 

, -
 ( max  270 

 350 ) , , 3-  ( . 3).  
-

 ( ): 
 430  + 3  ( ) ( . 4). 

 

. 2. -
 

: 1 –  
; 2 –  

-3-  (2); 3 –  
1,7- -3-  (3);  
4 – -8-  (1) 

  

. 3. -  
:  

1 –  
; 2 –  3- -

 

. 4.   
(1) -

 (2) 
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:  – 70% ; 
 «  – » – 1 : 30;  –  

 60  ( . 1).  
 530 ,   

 [5–8].  
-
-

 (240)  
 [6]. 

 1.  
 

  
, % 

  
 – » 

,  
 

-
., % 

40 1 : 30 60 1,49 ± 0,02 
50 1 : 30 60 1,50 ± 0,02 
60 1 : 30 60 1,78 ± 0,03 
60 1 : 50 60 1,86 ± 0,04 
70 1 : 30 30 1,52 ± 0,02 
70 1 : 30 45 1,62 ± 0,03 
70 1 : 30 60 1,87 ± 0,02 
70 1 : 30 90 1,81 ± 0,02 
70 1 : 30 120 1,48 ± 0,02 
70 1 : 50 60 1,88 ± 0,03 
70 1 : 100 60 1,87 ± 0,04 
80 1 : 30 60 1,70 ± 0,03 
95 1 : 30 60 1,44 ± 0,02 

 
. ,  

 1 .  1  ( )  
 100 ,  30  70% .  

 ±0,01 . -
 60 .  30 , 

, ,  
. 

: 1 -
 25 ,  -

 [5].  25 -
 15 . -

 530 .  
.  

 
 ( )  

,
)100(240

1003025
Wm

AX  

 A – ; m –  ,  ;  240 –  -

 (E 1
1%

)  530 ;  W – , .  
 

,  
1,21  1,88% ( ) ( . 2). 

  
 

Glc

Glc

COOH    
COOH    
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O

O

OH

O
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 2.  

   
. , % 

 (   « ») 1,56 ± 0,02 
 (  « ») 1,88 ± 0,02 
 (  « ») 1,86 ± 0,03 
 (  « » 1,21 ± 0,02 

 (  « ») 1,40 ± 0,03 
 

-
 3.  

, -
 95%  ±3,27% 

. 3). 
, -

,  (1,7- -
-3- ),  ( -3-O- )  

(8- -D-  ) . 

 3.  
 

f X  S P, % t (P,f) X E, % 
10 1,88 0,0276 95 2,23 ±0,061 ±3,27 
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Kurkin V. .*, Shmygareva A.A. NEW APPROACHES TO STANDARDIZATION OF CASSIA LEAVES 
Samara State Medical University, Chapaevskaia st., 89, Samara, 443099 (Russia), e-mail: Kurkinvladimir@yandex.ru 
The expediency of the using for the determination of identity of Cassia acutifolia Del. leaves of spectrophotometry and 

TLC was substantiated. As the results of the chemical study of Cassia acutifolia leaves were isolated the predominant compo-
nents of this plant – 1,7-dihydroxy-3-carboxyanhraquinone, 8-O- -D-glucopyranoside of torachrysone, kaempferol-3-O-
gentiobioside and on this basis the methodological approaches for standardization of Cassia acutifolia leaves were developed. 
These methodological approaches consist in the determination not only of anthracenderivatives, but also other diagnostic phe-
nolic compounds, including flavonoids and naphthalenes. The concept of the method of quantitative determination of the total 
anthracenderivatives by means of spectrophotometry at analytical wavelength 530 nm was developed. The total anthracenderiv-
atives contents of the in Cassia acutifolia leaves are varied with 1,21 to 1,88% (calculated on sennoside B). 

Keywords: Cassia acutifolia Del., leaves anthracenderivatives, flavonoids, naphthalenes, standardization, spectropho-
tometry, TLC. 

References 

1. Gosudarstvennyi reestr lekarstvennykh sredstv. T. 1. Ofitsial'noe izdanie. [State Register of medicines. Vol. 1. The of-
ficial publication]. Moscow, 2008, 1398 p. (in Russ.). 

2. Kurkin V.A. Farmakognoziia. [Pharmacognosy]. 2 ed. Samara, 2007, 1239 p. (in Russ.). 
3. Kurkin V.A. Osnovy fitoterapii. [Basics of phytotherapy]. Samara, 2009, 963 p. (in Russ.). 
4. Murav'eva D.A., Samylina I.A., Iakovlev G.P. Farmakognoziia. [Pharmacognosy]. Moscow, 2002, 656 p. (in Russ.). 
5. Gosudarstvennaia farmakopeia SSSR. Obshchie metody analiza. Lekarstvennoe rastitel'noe syr'e. [The State Pharma-

copoeia of the USSR. General methods of analysis. Medicinal plant material]. 11 ed. Moscow, 1990, issue 2, 400 p. 
(in Russ.). 

6. European Pharmacopoeia, 2004. 1884 p. 
7. British Pharmacopoeia. Volume III. Herbal Drugs and Herbal Drug Preparations. 2009. 
8. Dave H., Ledwani L. Indian Journal of Natural Products and Resources, 2012, vol. 3, no. 3, pp. 291–319. 
9. Demirezer L.O., Karahan1 N., Ucakturk E., Kuruuzum-Uz A., Guvenalp Z., Kazaz C. Rec. Nat. Prod., 2011, vol. 5, 

no. 4, pp. 261–270. 
10. Sakulpanich A., Gritsanapan W. International Journal of Biomedical and Pharmaceutical Sciences, 2009, vol. 3, 

no. 1, pp. 42–45. 
11. Upadhyay A. Chandel Yo., Nayak P.S., Khan N.A. Journal of Stored Products and Postharvest Research, 2011, 

vol. 2, no. 5, pp. 97–103. 
12. Liu R., Li A., Sun A. Journal of Chromatography A, 2004, vol. 1052, pp. 217–221. 

Received August 28, 2014 

Revised February 14, 2016

                                                
* Corresponding author. 



 

 

 

 


