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 1500  96%- ,  90  
KOH  350 . -

.  
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. -
, .  

. 
. -

 « -02»  
 (« », ). 

 ProntoSIL-120-5-C18 
AQ  2,0×75  5,0 . :  –  
(86 : 14),  200,0 ,  35 ° ,  
4,0 ,  6 . -

 « -
»  Windows (Ampersand Ltd.). 

 FLASHTM1112. 
 Bruker DPX-

200  200 MHz = (1 ),  – DCl3. 
 Vektor 22  

4000–400 -1.  OPUS, 
 5.0. -

.  3 /1000  KBr. 
 STA 449C Jupi-

ter,  QMS 403C Aeols (  NETSCH). -
 4  40  600 °  

10 ° . 
.  

-
 10–12  10 .  1,5% , -

 7   600 .   0,2   /  
100 .  1 .  

 20 .  
,  

:   =  ( )/100,   –   
,  – .  ( ) -

.  
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 18  
2  1  (0,2 /100 ).   -
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 1 ,  
 5  35%  

 34,3  43,1%  32,5  39,1% . .  
 62,7  75,3%  79,3  

89,3% .  
,   

10  25%    
 40% .  74–75  85–89%, . 

 
96,0%,  – 257 ° .  

.  1 -
,   , , . 

-
,  2.  

 28,5% .,    97,7%, . 
.  

: , -
, - . 

 ( . 1)  
, -

.  
.  

 3  20 ,  –  10  100 ,  
 –  25  150 . 

 1.  
 

, % . , %    
 

 
, % . NaOH KOH NaOH KOH 

1 5 34,3 32,5 62,7 79,3 
2 10 39,4 38,0 73,7 85,3 
3 15 39,8 37,4 74,0 86,2 
4 20 43,1 36,7 75,3 89,3 
5 25 41,5 39,1 73,1 88,5 
6 30 42,9 38,7 74,2 88,1 
7 35 41,9 39,0 73,9 88,3 
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, %: ( ) 81,9; ( ) 11,5; ( ) 7,9. , %: ( ) 81,4; ( ) 
11,3; ( ) 7,2.  

1  ( DCl3) :  4,68 ( , 1 , 29- ), 4,58 ( , 
1 , 29- ), 3,81 ( , 1 , 28- ), 3,35 ( , 1 , 28- ), 3,14 ( , 1 , 3- ), 2,38 ( , 1 , 19- ), 1,05–2,05 ( 2,  

), 1,68 ( , 3 , 30- ), 1,02, 0,98, 0,97, 0,82, 0,76 ( , 15 , 5× 3). 
,  

) = 3374,32 –1. 2 -
)as = 2916,65 –1, )s = 2850,02 –1, 3  – )s = 2887,13 –1. 

2 )as = 
1470,82 –1  « » ), 3 -

)s = 1374,99 –1. 
 R1R2C=CH2 ) = 

1644,49 –1. ) = 3079,84 –1 , ) = 879,79 –1 -
.  

 1075–1000 -1 ) = 1028,83 –1. 
. -

, .  ( . 2) -
:  

(TG),  (DTG)  
 (DSC). 

,  
,  DTG  135 °  

),  409 °  ( )  449 °  ( ).  
 3,3%,  – 81,5%,  – 14,9%. 

 DSC -
. , ,  

. ,  207 ° , , ,  
,  258 ° , -

 (  251  261 ° ). 
 

.  135 ° -
/Z= 29, 31, 45  46,  

.  DSC , 
. -

 DTG  135 ° ,  
(78,3 ° ). , , -

. ,  135 ° -
 

. 
 409 °  449 °  

/Z= 55, 69, 81, 95,  
. , -

/Z= 16  44,  
2 , /Z= 57, 71, . 

. , -
, , , -

, , -
 DSC . 

. -
- ,  

  . 
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:  ( 16)  
6500 ,  ( 50) – 9000 ,  

 4 . 
-

 2. 
 9,3,   -

.  
,   

, , . 
 1 -

.  
 

 ( )  (ACT)  
. -

 3. 
, -

. , -
. 

-
 4. ,  

. , ,  
400  3 ,  200 ,  146,9% 

.  

 2.  

 ,  1  ** ** 
 – 28 3,5 0,28 – 

 600 6 0,75* 0,03 9,3 
 600 10 1 0,04 7 

. * p < 0,05  (  – ); **  – ,  – -
;  = /100 (  – ,  – ). 

 3.  
 

 ,  ,  ,  ,  
 4,32 0,42 4,38 0,76 2,59 0,30 159,88 34,28 

 3,94 0,51 2,66 0,54 2,52 0,54 169,02 47,51 
 3,11 0,51* 1,98 0,93* 1,88 0,45 111,59 19,95* 

. * p < 0,05 . 

 4.     

 ,    
,  

  
, %  

 – 14,7 1,5 – 
200 21,7 3,8* 47,6  
400 36,3 4,0* 146,9 
200 23,7 3,4* 60,5  
400 29,8 4,2* 102,7 
100 21,5 2,6* 33,9  
300 25,4 2,8* 77,7 

. * p < 0,05 . 



 … 99 

 
-

. -
 40% .  74–75%  85–89% . 

 – 97,7%. 
: , 

- , . 
,  135 ° -

,  258 ° ,  
 409 °  – ,  449 °  – . 

 in vivo , ,  
. 

 
, -

, . 

 
1. . : , , ,  // -

. 1994. 3. . 3–28. 
2. ., .  Betula // . 

1988. 3. . 325–341. 
3. ., .   // . 

., 1969. . 4. . 6–9. 
4. Wheeler J. Die Darstellung des Betulin durch Sublimation // Pharm. J. 1899. N1. Pp. 494. 
5. Holmes E.M. Birch tar // Pharm. Jour. 1921. N106. Pp. 508.  
6. ., ., ., . .  

 // . 2005. 13. . 1–30. 
7. ., ., .  – -

 // . 2006. . 32, 1. . 42–55. 
8. Matsuda H., Ishikado A., Nishida N. Hepatoprotective, superoxide scavenging and antioxidantive activities of aro-

matic constituents from the bark of betula platyphylla var. japonica // Bioorganic & Medicinal Chemistry Letters. 
1998. Vol. 8. P. 2939–2944. 

9. ., ., .  cortex 
betula cem. Betulaceae // . 2007. . 41, 8. . 22–26. 

10. Jääskelainen P. Betulinol and its utilization // Paperi ja Puu. 1981. Vol. 63, N10. p. 599–603. 
11. Hayek E.W.H., Jordis U., Moche W., Sauter F. A bicentennial of betulin // Phytochemistry. 1989. Vol. 28, N2. 

Pp. 2229–2242. 
12. . 382657 ( ).  / . , . . 23.05.1973. 
13.  2340624 ( ).  / . , . , . . 

10.12.2008. 
14.  2234936 ( ).  / . , . . 

27.08.2004. 
15.  2206572 ( ).  / . , . , . . 20.06.2003. 
16. Patent 8197870 (US). Depolymerization extraction of compounds from birch bark / P.A. Krasutsky, I.V. Kolomitsyn, 

D.A. Krasutskyy. 12.06.2012. 
17. Guoling Z., Weidong Y., Dan C. Simultaneous determination of betulin and betulinic acid in white birch bark using 

RP-HPLC // Journal of Pharmaceutical and Biomedical Analysis. 2007. Vol. 43, N3. Pp. 959–962. 
18. Co M., Koskela P., Eklund-Aakergren P., King J. Pressurized liquid extraction of betulin and antioxidants from birch 

bark // Green Chemistry. 2009. Vol. 11, N5. p. 668–674. 
19. Cao Dan, Zhao Guoling, Yan Weidong Solubilities of betulin in fourteen organic solvents at different temperatures // 

Journal of chemical engineering data. 2007. Vol. 52, N4. p. 1366–1368. 
20. ., ., ., ., . -

 // . 2010. 1. . 137–141. 
21. ., ., ., ., ., ., . 

 // -
. 2008. 1. C. 45–49. 

 3  2012 . 

 9  2012 . 



. , . , . , . , .  100 

Kuznetsova S.A.1,2*, Skvortsova G.P.1, Maliar Iu.N.1, Skurydina E.S.1, Veselova O.F.3 EXTRACTION BETULIN 
FROM BIRCH BARK AND STUDY OF ITS PHYSICOCHEMICAL AND PHARMACOLOGICAL PROPERTIES 

1Institute of Chemistry and Chemical Technology, Russian Academy of Sciences, Akademgorodok, 50/24, Krasnoyarsk, 
660049 (Russia), e-mail: ksa@icct.ru 
2Siberian Federal University, Svobodny Prospect, 79, Krasnoyarsk, 660041 (Russia) 
3Krasnoyarsk State Medical University, Partizana Zhelezniaka, 1, Krasnoyarsk, 660022 (Russia) 
It was extracted the products with yield about 40% by mas. of absolutely dry birch bark and the content in which 74 to 

75% and 85-89% in the presence of sodium and potassium hydroxide, respectively. It was presented the one- step method of 
extraction high purity of betulin 97,7%. 

Betulin identified using of physicochemical methods: elemental analysis, IR and NMR spectroscopy, electron scanning 
microscopy, studied the thermal characteristics of betulin. It is shown that betulin exhibits gastroprotective, hepatoprotective 
and capillaries strengthening properties. 

Keywords: birch bark, betulin, sodium hydroxide, potassium hydroxide, gastroprotective, hepatoprotective, capillaries 
strengthening properties. 
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