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. 1.  [1]: 1 –  .) 
 (Larix sukaczewii Dyl.), 2 – .  (L. sibirica Ledeb.), 3 – .  (L. czekanowskii 

Szaf.), 4 – .  (L. gmelinii (Rupr.) Rupr.), 5 – .  × .  (L. gmelinii × L. cajanderi), 6 – 
.  (L. cajanderi Mayr.) 

, -
 [5].  

 – -
, . 

 [3, 6–10],  
 

, , : -
 (Larix sibirica Ledeb.)  (Larix gmelinii (Rupr.) Rupr.),  

-
 –  ( ) –  10–15% -

 ( ) –  3,5–4,0% [11].  
 [12].  

-
. 

,    
  , .  

 

  ,  
,  165–400 .  

 2. 
 –  2012 .  

 1. , . 
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. 2.  

 1.   

 
  , , % 

1  230 19,77 
2  210 30,05 
3  270 16,77 
4 .  245 8,53 
5  240 24,01 
6  220 13,32 
7  200 6,56 
8  380 16,34 
9  165 35,94 
10 -1 180 31,58 
11 -2 200 40,35 
12 -1 200 15,87 
13 -2 205 14,49 
14 -1 225 33,18 
15 -2 205 38,75 

 
 [13]. -

 :  ( ) 1 : 10  (76–78 ° )  
3 . , -

.  
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 ( ), 
 ( ).  

 Silica gel 60 UF254. -
 –  (4 : 1). , -

: ) -
 (0,1  20  10%-  NaHCO3), ) 5%-  AlCl3  50%-  

.  
 « -2»  – 2%-  

 (2 : 3),  – 5%-  AlCl3  50%- .  
:  

: Agilent 1260 . -
 270, 290  ( ).  

, . -
 – Zorbax CB C18 5 , 250 × 4,6 .  

 (  42-3853-99). 
 105 ° , 

, ,  
90 °  4  1 :  10. -

.  (20 ) -
, . -

, ,  
 105 ° . . 

 ( ) -
 Agilent 1260  

PL aquagel-OH-40 8 , 300  7,5 ,  PL aquagel-OH Guard 8 , 50  7,5 , -
 –  25, 12  5 Da  D- . -

 25 ° . , -
 30 ° .  – 0,1  LiNO3,  1,0 , -

 20 .  
  (Mw/Mn). 

 13  Bruker DPX 400  
100 ,  – D2 .   
(Ara /Gal) -

 [14]. 
 KBr  Specord 75 IR  500–

4000 –1.  
 

 400  S2100,  – 
 440  [15].  

 

  
 2 -

. 
, -

,  ( , , -
),   

 ( , , ).  
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 2.  (  
) 

 ,  
. 

,  
 

,  
. 

 1,40 74,54 0,06 
 3,66 74,45 0,78 

 2,95 85,03 0,44 
.  1,92 76,28 0,34 

 2,23 75,5 0,24 
 3,45 78,29 1,04 

 3,67 74,18 0,74 
 2,65 82,9 0,34 

-1 3,86 91.13 1,19 
-2 1,89 82,25 0,11 

-1 1,66 71,39 0,07 
-2 1,53 80,03 0,07 

-1 2,39 86,12 0,43 
-2 4,52 93,91 1,45 

, ,  
, – ,  ( ), ,  

. , -
 :  9 : 1,  

~  4,5  :  1,   18  .  ,  
 ( . 3) ,  -

 
   ( . 3). ,  

, -
, . 

O

O

R1

R2

R3

HO

OH

A

B

C

 

R1=R2=R3=OH –  
R1=R3=OH,  R2  –  
R1=R2= H, R3=OH –  
R1=H,  R3=R2=OH –   

 
 (L. occidentalis Nutt.) [16]. 

, -
, . , -

 (L. decidua Mill.)  0,7% 
,  4 , -

. , , -
 – 5 : 6. ,  

, ,  7–10  
 [17, 18]. 

-
, , . -

,  
80% ,  ,  ,    

, .  

 3.  

 , %  
    

 90,0–92,0 5,0–6,0 > 1,0 > 1,0 
 92,0–94,0 4,0–5,0 > 1,0 > 1,0 
  81,0–82,0 3,0–4,0 13,0–14,0 1,1–2,0 



. , . , .  . 50

 

. 3.  
 

 
 

 
 (90 ° )    

, , , . -
,  ( , , , .).  

,  4, , ,  
, ,  

. , -
-2, , -1, , -

, -1. , -1, -
, -

, .  
, -

.  
,  98,7–100% 

 ( . 4, . 5). -
.  ,  -

, - -
 ( . 4,  ),  ( . 4, -

 ). . 

 4.  
 

  
 

 
,  

. 

 
., % 

, % -
 

, %    

 3,36 2,25 66,96 0,26 3,01 3,71 
 9,06 7,09 78,26 0,29 1,01 2,72 

 5,83 4,55 78,04 0,22 1,97 – 
.  14,86 12,1 81,43 0,14 0,51 – 

 9,04 7,8 86,28 0,08 0,96 – 
 10,42 9,00 86,37 0,4 0,73 3,37 

 7,35 6,51 88,57 0,002 0,38 – 
 7,73 6,02 77,88 0,28 1,53 – 

 10,74 8,85 82,40 0,11 0,78 – 
-1 10,63 9,02 84,85 0,23 0,25 – 
-2 6,2 3,57 57,58 0,08 1,04 – 

-1 3,66 3,02 82,51 0,14 1,88 3,89 
-2 7,6 6,49 85,39 0,10 0,20 – 

-1 11,70 11,10 94,87 0,14 0,42 – 
-2 18,64 15,58 83,58 0,19 0,33 – 
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. 4. : 
 ( )  

 ( )  

-
 [19, 20].  

 (Ara/Gal) , -
 (109,3 .) -

 (103,5 .)  13 ,  
. 5).     -

,  [14]. 

 5.  
 

, %  w / n Ara /Gal  
 100 27700 1,39 1:6,4 

 99,5 
0,3 
0,2 

20890 
545 
290 

1,33 1:9,1 

 100 16890 1,33 1:9,5 
.  100 17340 1,32 1:10,2 

 100 16990 1,38 1:8,2 
 98,7 

1,3 
18965 
775 

1,26 1:10,7 

 100 11430 1,39 1:6,9 
 100 16370 1,35 1:12,9 

 99,5 
0,3 
0,2 

22700 
545 
285 

1,32 1:9,7 

-1 99,6 
0,3 
0,1 

22030 
560 
285 

1,32 1:8,1 

-2 99,4 
0,4 
0,2 

22805 
550 
290 

1,28 1:9,2 

-1 99,6 
0,3 
0,1 

18535 
565 
290 

1,44 1:13,9 

-2 100 20510 1,49 1:5,5 
-1 99,5 

0,3 
0,2 

17990 
550 
290 

1,31 1:9,0 

-2 99,4 
0,4 
0,2 

18880 
543 
290 

1,29 1:9,5 
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, , -
, , .  

)  
-

;  [21].  
, -

. ,  (  
),  ( . 6), . -

, -
,   

 [15, 19]. 
, -
,  5,  , 

-2  , . 

 6.    
 

 
, % , 

%   
 0 2,01 2,80 

 0,07 0,91 1,83 
 0 0,69 0,56 

.  0 0,07 . 
 0 0,25 . 

 0,04 0,25 2,64 
 0 0 . 

 0,01 1,22 . 
 0,03 0,69 . 

-1 0,02 0,20 0,86 
-2 0,02 0,96 1,09 

-1 0 1,01 1,00 
-2 0,02 0,12 . 

-1 0,05 0,42 0,90 
-2 0,06 0,20 1,05 

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15

0

2

4

6
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16

%
, 

 
.

.
.

 

. 5.  
, 

 
.  

 
   

 1 

 

,  
(L. cajanderi Mayr.)  4,5%. -

.  
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 –  ~ 4,5 : 1, -
 (9 : 1).  

, , 
 2,3–15,6% .  

, -
 (L. occidentalis Nutt.), -

. 
, , -

, -
.   

: 

1. ., . . -
, ,   . ; ; . 2004. 456 . 

2. ., ., . -
: . ., 2008. 296 . 

3. .  // . 2003. . 1. . 6–9. 
4. . . ., 1961. 206 .  
5.  2011 . , 2011. 29 . 
6. ., .  

 (Larix gmelinii (Rupr.) Rupr.)  (L. cajanderi 
Mayr.) // . 2011. . 18, 2. . 225–238. 

7. Abaimov A.P. Geographical Distribution and Genetics of Siberian Larch Species // Permafrost Ecosystems: Siberian 
Larch Forests. Ecological studies: A. Osawa et al. (eds.). Stuttgart, 2010. Vol. 209. Pp. 41–58. 

8. ., .  //  
. . 1988. . 70–76. 

9. . ., . . -
 // . 2008. . 25, 1/2. . 37–43. 

10. ., ., . -
 // . 2011. 

. 18, 2. . 189–201.  
11. ., .  // 

. 1983. 2. . 89–96.  
12. ., ., ., ., ., ., ., 

.  // 
 – . 2004. 1. . 52–58. 

13.  2158598 ( ).  / . , . , . , 
.  // 2000. .  31. 

14. ., ., ., ., ., . -
 //  

. 2006. 1. . 25–32. 
15. ., ., ., ., . -

 // . 2011.  1. . 45–48.  
16. Giwa S.A.O. Extractives of western larch (L. occidentalis Nutt.): University of British Columbia. 1973, 59 p. 
17. Brewerton H.V. Extractives of L. decidua  L. leptolepis // New Zeland Journal of Sci. and Technol. 1956. B. 37. P. 626.  
18. ., ., .  Larix // -

. 1973. 13. . 3–17. 
19. ., ., ., ., ., .,  

., . -
 // . 2004. 4. . 17–23.  

20. ., .  // 
. 1976. 4. . 60–62. 

21. ., .,  – -
 // . 2003. 1. . 27–37. 
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Neverova N.A.*, Levchuk A.A., Medvedeva E.N., Ostroukhova L.A., Onuchina N.A., Golobokova G.M., Babkin V.A. 
THE BASIC PRACTICAL VALUE EXTRACTIVE SUBSTANCES RESEARCH IN HEARTWOOD OF LARIX CAJANDERI 
MAYR. 

A.E. Favorsky Institute of Chemistry, Siberian Branch, Russian Academy of Sciences, Favorsky St. 1, Irkutsk, 664033 
(Russia), e-mail: nadya_neverova@irioch.irk.ru 
The chemical composition of heartwood extractive substances of L. cajanderi Mayr., growing in the Magadan area is 

investigated. 
It is shown that the flavonoides maximum content in the investigated wood makes 4,5%, and their greatest content is 

observed in samples from southern regions of the Magadan area. The quantitative proportion of the basic larch flavonoides - 
dihydroquercetin and accompanying related substances (dihydrokaempferol, eriodictiol, naringenin) makes ~ 4,5 : 1 that con-
siderably differs from that in the wood of Larix sibirica and Larix gmelinii (L. dahurica) (9: 1).  

The investigated samples of L. cajanderi wood, depending on growth area, contain 2,3–15,6% of polysaccharide 
arabinogalactan (AG). According to IR and a NMR 13  spectroscopy data the received samples of arabinogalactan are similar 
to AG from a L. sibirica and L. gmelinii. The average molecular weights of AG macromolecules defined by HPLC method, and 
monosaccharide composition (Ara/Gal), calculated on NMR 13  spectra, considerably depend on larch place of growth. The 
studied samples are characterised by higher average molecular weight and smaller degree of polydispersity in comparison with 
AG from L. sibirica and L. gmelinii; on these parameters they are close to AG from Western larch (L. occidentalis Nutt.).  

The received results testify that on extractive substances chemical composition L. cajanderi is  close  to  the  Western  
larch (L. occidentalis Nutt.), growing in the north of the American continent. 

The conducted researches allow concluding that larch wood from various regions of the Magadan area territory can 
serve as perspective raw material for bioflavonoid complex and of polysaccharide arabinogalactan production.  

Keywords: Larix cajanderi Mayr., extractive substances, flavonoides, dihydroquercetin, arabinogalactan, monosaccha-
ride composition, molecular-mass distribution, HPLC. 
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