
. 2016. 1. . 185–189. 
DOI: 10.14258/jcprm.201601869 

 

 
 
 
 
 

 547.917:547.918 

 
 

© . , . * 

, . , 23, , 
Z1022 ( ),e-mail: sarapasayeva@gmail.com  
 

 Polygonatum glaberrimum C.  Koch.   
. , . -

 70%  4 , ,  
, .   

4 ,  10%  3 . -
,  , .  

,  L.  
 1  2. ,  Rf ,  

 1 -
. ,  

 2 ,  2 .  
 0,84%,  – 0,21%. 
: Polygonatum glaberrimum, , , , . 

 

-
,  [1, 2]. -

 
 [3–5].  Polygonatum Mill.,  50 .  

,  Polygonatum stenophyllum Maxim.   
,  17  – -

 [6–9].  
 (  0,07  0,15%) [10]. 

 Polygonatum latifolium Desf.  [11, 12]. -
 [13]  5  ( , , , -

, )  Polygonatum polyanthemum (Bieb.) A. Dietr  4 ( -
)  Polygonatum glaberrimum C. Koch.  

P. polyanthemum  [14]. 
 Polygonatum  ,  

 [15], ,  [16],  [17, 18], , -
, 12  [18, 19]  [20]. 

 Polygonatum -
 [21]. 

,  50%  
-

 [2].  
  

                                                
* , . 

 –  
, 

, ;  
e-mail: sarapasayeva@gmail.com 

 –  
,  

-mail: sarapasayeva@gmail.com 



. , .  

 

186 

-
 5,6 . -

 17  16,17- -
, ,  -

 [21].  
 [22], -

,  [14],  P. glaberrimum -
 [23]. -

, , ,   
 – . 

 
 P.glaberrimum,  

 2013 ., . -
, -

,  2 .  
, -

,  
 «Silufol» ( )  «Sorbfil» ( ), :  

I – , ; II –  – 25%  –  (10 : 5 : 2); III –  – -
 –  (20 : 20 : 5); IV –  –  (15 : 1). -

 
 90 °  2  ( ).  

–161.  
.  Spectrum 100 FT- R Spectrometers ( ) 

 KBr.  VG-7070. 
. 0,4  P. glaberrimum 

 70%  1 : 6,  24 ,  
 70% . , -

,  150 ,  3 -
.   4    100 

.  , 3  10%  200 . -
 .  200  

5%  
 10 . , , 

 80 ° ,  (100 )  
 1 .  10% , -

, . , -
, . -

 L 40/100 (  2×30 ).  III,  15 .  
 III  IV.  

.  1  2.  
 1 –   C27H42O3, .  414, . . 201–203 ° ,  [ ] 20

D  – 120° 

(c 0,2; ). .  
 III  IV  1  Rf (0,84  0,80) -

. . 
 2 –   C27H42O4, .  430, . . 231–233 ° ,  [ ] 20

D  – 105° 

(c 0,4; ). : 3300–3400 -1 ( ), 850, 900, 
920, 980 -1 ( ),  900 -1 -

,  920 -1 (900–920 -1), -, . 
 25 R-  [2, 24].  Rf  III  IV (0,59  0,52) ,  2  

. 



… 

 

187 

 

,  70% 
  

10% , .  
. . 

 1   2.   1   3,36   (0,84%),   2  –  
0,83  (0,21%). 

,  Rf ,  
 1  

. 
,  

 2  [6–9], -
,  2 . 

,  [13], -
, , 

,  
.    

,  [10, 13]. ,  
   – .  

,  ,  
, , -

. 

 

1.  
(0,84%)  (0,21%). 

2. -
. 

 

1. .  // -
. 1961. 3. . 17–20. 

2. ., ., ., ., ., ., -
. . ., 1986. 177 c. 

3. ., ., ., ., . -
 // -

. ., 1959. . I. . 229–236. 
4. ., . , -

 // . , 1967. . 10. . 238–270. 
5. ., ., ., .  

//  ( -
. , 30  – 3 , 1961 . ., 1964. . 134–137. 

6. ., .  Polygonatum stenophyllum // . 1972. 
3. . 396–397.  

7. ., ., .  Polygonatum stenophyllum. 
1 2 // . 1977. 1. . 121–122. 

8. ., ., ., . ,  
1 2  Polygonatum stenophyllum //  

. 1977. 4. . 580–581.  
9. ., ., . 1 

2  Polygonatum stenophyllum // . 1977. 5. . 711–712. 
10. ., ., ., ., ., .   

 Polygonatum stenophyllum // . 1985. 6. 
. 842. 



. , .  

 

188 

11. ., ., . VI.  
 Polygonatum latifolium // . 1976. 5. . 670–671. 

12. ., ., ., . . XXI. C -
1 1  Polygonatum latifolium (Jacq.) Desf. //  

. 1978. 3. C. 350–354. 
13. ., .  Polygonatum polyanthemumf  P. glaberrimum //  

. 2012. 5. . 811–812. 
14. ., .A.  Polygonatum  polyanthe-mum // . 

1971. 1. . 124–125. 
15. Okanishi  .,  Akahori  A.,  Yasuda  F.,  Takeuchi  Y.,  Iwao  T.  Steroid  sapogenins  of  sixteen  plants  //  Chemical  and  

Pharmaceutical Bulletin. 1975. Vol. 23. N3. Pp. 575–579. 
16. Sugiyama M.,  Nakano K.,  Tomimatsu T.,  Nohara T.  Five steroidal  components from the rhizomes of Polygonatum 

odoratum var. pluriflorum // Chemical and Pharmaceutical Bulletin. 1984. Vol. 32. N4. Pp. 1365–1372. 
17. Li  X.C.,  Yang  C.R.,  Ichikawa  M.,  Matsuura  H.,  Kasai  R.,  Yamasaki  K.  Steroid  saponins  from  Polygonatum 

kingianum // Phytochemistry. 1992. Vol. 31. N10. P. 3559–3563.  
18. Yang C.R., Li X.C. Bioactive triterpenoid and steroid saponins from medicinal plants in Southwest China // Advances 

in Experimental Medicine and Biology.1996. Vol. 404. Pp. 225–238. 
19. Li  X.C.,  Yang  C.R.,  Matsuura  H.,  Kasai  R.,  Yamasaki  K.  Steroid  glycosides  from  Polygonatum prattii // 

Phytochemistry. 1993. Vol. 33. N2. Pp. 465–470. 
20. Son H.K., Do J.C., Kang S.S. Steroidal saponins from the rhizomes of Polygonatum sibiricum // Journal of Natural 

Products. 1990. Vol. 53. N2. Pp. 333–339. 
21. ., ., .  Polygonatum Mill. -

 // . 2003. . 39, . 3. . 1–29. 
22. . , 1952. . 2. . 198–202.  
23. ., . , -

,  //  
. . , 1958. 

. V. . 109–117. 
24. ., . . , 1979. 146 . 

 21  2015 . 

 29  2016 . 

 

 

 

 

 

 



… 

 

189 

Iskenderov G.B., Pashayeva S.A.* RESEARCH OF STEROIDAL SAPOGENINS OF POLYGONATUM GLABERRI-
MUM C. KOCH. FROM THE FLORA OF AZERBAIJAN 

Azerbaijan Medical University, ul. Bakikanova, 23, Baku, Z 1022 (Azerbaijan), e-mail: sarapasayeva@gmail.com  
For the first time we have studied Polygonatum glaberrimum C.  Koch. from the flora of Azerbaijan with the aim of 

finding sources of steroidal sapogenins.First the sum of native glycosides were extracted and then exposed to acidic hydrolysis. 
Native glycosides were isolated 4 times from the rhizomes by 70% ethanol, all spirituous extracts were combined, evaporated 
until aqueous residue, diluted with water and filtered. Steroidal glycosides were extracted by n-butanol from water solution 4 
times, all organic extracts were combined and washed with 10% solution of ammonia 3 times. The sum of native glycosides, 
obtained after distillation of n-butanol, was exposed to acidic hydrolysis. The sum of sapogenins consisting of two components 
was obtained, which was separated by column chromatography on silica gel L. Individual substances 1 and 2 were isolated. On 
the base of physico-chemical constants, Rf  value in different systems , IR- spectrum and the absence of the melting point de-
pression of the sample mixed with authentic samples substance 1 was identified as diosgenin. On the base of comparison of the 
physico-chemical constants, data of the IR- spectrum and chromatographic behavior of more polar substance 2 with the litera-
ture data, it was established that the substance 2 is pennogenin. The yield of diosgenin is 0,84%, of pennogenin – 0,21%.  

Keywords: Polygonatum glaberrimum, rhizomes, steroidal sapogenins, diosgenin, pennogenin. 

References 

1. Kichenko V.I. Medicinskaja promyshlen-nost' SSSR, 1961, no. 3, pp. 17–20. (in Russ.). 
2. Kamernickij A.V., Abubakirov N.K., Gorovic M.B., Vollerner Ju.E., Vojshvillo N.E., Reshetova I.G., Pa-

seshnichenko V.A. Himija spirostanolov. [Chemistry spirostanolov]. Moscow, 1986, 177 p. (in Russ.). 
3. Madaeva O.S., Serova N.A., Chetverikova L.S., Shejnker Ju.N., Kichenko V.I. Trudy Vsesojuznogo nauchno-

issledovatel'skogo instituta lekarstvennyh i aromaticheskih rastenij. 1959, no. I, pp. 229–236. (in Russ.). 
4. Pheidze T.A., Kereselidze E.V. Biologicheskie aktivnye veshhestva flory Gruzii. 1967, no. 10, pp. 238–270. (in 

Russ.). 
5. Murav'eva D.A., Denisova E.K., Dauksha A.D., Asoeva E.Z. Izuchenie i ispol'zovanie lekarstvennyh rastitel'nyh 

resursov SSSR (Trudy Vsesojuznoj nauchnoj far-macevticheskoj konferencii. Baku, 30 maja – 3 ijunja, 1961 g.). [The 
study and use of medicinal plant resources of the USSR (Proceedings of the All-Union Scientific Pharmaceutical 
Conference Baku, May 30, -. June 3, 1961)]. Leningrad, 1964, pp. 134–137. (in Russ.). 

6. Strigina L.I., Kol'chuk E.V. Himija prirodnyh soedinenij, 1972, no. 3, pp. 396–397. (in Russ.). 
7. Strigina L.I., Pilipenko E.P., Kol'chuk E.V. Himija prirodnyh soedinenij, 1977, no. 1, pp. 121–122. (in Russ.). 
8. Strigina L.I., Kol'chuk E.V., Kalinovskij A.N., Isakov V.V. Himija prirodnyh soedinenij, 1977, no. 4, pp. 580–581. 

(in Russ.). 
9. Strigina L.I., Kol'chuk E.V., Isakov V.V. Himija prirodnyh soedinenij, 1977, no. 5, pp. 711–712. (in Russ.). 
10. Glebko L.I., Ul'kina Zh.I., Berezhevskaja L.I., Zinova S.A., Strigina L.I., Gorovoj P.G. Himija prirodnyh soedinenij, 

1985, no. 6, p. 842. (in Russ.). 
11. Kintja P.K., Veleva A.I., Lazur'evskij G.V. Himija prirodnyh soedinenij, 1976, no. 5, pp. 670–671. (in Russ.). 
12. Kintja P.K., Stamova A.I., Bakinovskij L.V., Krohmaljuk V.V. Himija prirodnyh soedinenij, 1978, no. 3, pp. 350–

354. (in Russ.). 
13. Gvazava L.N., Kikoladze V.S. Himija prirodnyh soedinenij, 2012, no. 5, pp. 811–812. (in Russ.). 
14. Kerimov Ju.B., Nasudari A.A. Himija prirodnyh soedinenij, 1971, no. 1, pp. 124–125. (in Russ.). 
15. Okanishi  .,  Akahori  A.,  Yasuda  F.,  Takeuchi  Y.,  Iwao  T.  Chemical and Pharmaceutical Bulletin, 1975, vol. 23, 

no. 3. pp. 575–579. 
16. Sugiyama M., Nakano K., Tomimatsu T., Nohara T. Chemical and Pharmaceutical Bulletin, 1984, vol. 32, no. 4, 

pp. 1365–1372. 
17. Li  X.C.,  Yang  C.R.,  Ichikawa  M.,  Matsuura  H.,  Kasai  R.,  Yamasaki  K.  Phytochemistry, 1992, vol. 31, no. 10, 

pp. 3559–3563.  
18. Yang C.R., Li X.C. Advances in Experimental Medicine and Biology,1996, vol. 404, pp. 225–238. 
19. Li X.C., Yang C.R., Matsuura H., Kasai R., Yamasaki K. Phytochemistry, 1993, vol. 33, no. 2, pp. 465–470. 
20. Son H.K., Do J.C., Kang S.S. Journal of Natural Products, 1990, vol. 53, no. 2, pp. 333–339. 
21. Strigina L.I., Lihackaja G.N., Gorovoj P.G. Rastitel'nye resursy, 2003, vol. 39, no. 3, pp. 1–29. (in Russ.). 
22. Flora Azerbajdzhana. [Flora of Azerbaijan]. Baku, 1952, vol. 2, pp. 198–202. (in Russ.). 
23. Aliev R.K., Juzbashinskaja P.A. Sbornik trudov Azerbajdzhanskogo gosudarstvennogo medicinskogo instituta imeni 

N. Narimanova. Baku, 1958, no. V, pp. 109–117. (in Russ.). 
24. Kintja P.K., Lazur'evskij G.V. Steroidnye glikozidy rjada spirostana. [Steroid glycosides number spirostana]. 

Kishinev, 1979, 146 p. (in Russ.). 

Received October 21, 2015 

Revised January 29, 2016 

                                                
* Corresponding author. 



 

 

 


