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, , . ,  Dryopteris arthusiana, 
D. filix-mas; Matteuccia struthipteris  Pteridium aquilinum -

 ( ) . -
 1,2- -3- -4'-(N,N,N- )-

 ( )  [10, 11]. -
 [12]. -

, ,  [13],  
 

. , -
 

 [14,15].  
 – -

 – Ophioglossopsida  Polypodiopsida . 

 

 (65° ., 61° .) -
 « » .  
,  500 .  [16, 17].  

. -
, , -

. , 
, .  

   ( , , -
),  6% ,  

 370 .   
, ;  

 60 .  –4,8 ° , 
 +12 ° , -

 –21  ° ,   900  .  -
,  [18].  

. ,  26%  
 Polypodiophyta  « ».  

Polypodiopsida: Woodsia glabella R. Br., Dryopteris expansa (C. Presl) Fraser-Jenkin set Jermy, Athyrium 
distentifolium Tausch ex Opiz, Cystopteris dickieana R. Sim., Gymnocarpium dryopteris (L.) Newman;  
Bothychium lunaria (L.) –  Ophioglossopsida ( . 1). Woodsia glabella -

 « », . 
 2010 ., ,  

. .  
.  10–20 -

,  (2–4 ).  
.   

 (1 : 2, v/v) -
 [19, 20]. -

, . -
.  

 ( )  
 6 6 : -

:  –  –  –  (130 : 60 : 20 : 12); :  – 
 –  –  –  (140 : 60 : 20 : 10 : 8).  10%-  H2SO4 -

 180 °C  15 .  
 [20, 21]. 
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 ( )  10 10  
:  –  –  (91 : 30 : 8 ).  5%-  

12MoO3 H3PO4  150 °C  10 .  
 Sigma, 

Larodan ( ) [20].  « ». 
, , ,  [22]. 

,  5%-  HCl -
.  «  5000.1» ( ) -

 105  0,25  RESTEK ( ).  
180 ° ,  – 260 ° .  ( ) 2 . 

 Statistica 6.0 for Windows  
Microsoft Excel 2007. -

.  
 t-  P 0,05.  

 

, -
:  (W. glabella),  (C. 

dickieana),  (D. expansa, A. distentifolium)  (G. dryopteris) -
 (B. lunaria) ( . 1). , , , -

 A. distentifolium,  .   –   
.  

 2 .  
 ( )  W. glabella 

 G. dryopteris,  [13].  Polypodiopsida -
.  W. glabella  G. dryopteris, -

, . -
 Ophioglossopsida .  

 ( . 2). 
, , , -

 [24].  
 B. lunaria (Ophioglossopsida).  B. lunaria ,  – , 

 – . , -
, . -

 
60 : 40.  
B. lunaria.   Polypodiopsida  ,   
1,5–3 ,  .  ,  ,   

, ,  [25].  
 5 (D. expansa)  15% (C. dickieana) .  

  -
.  Polypodiopsida, -

 (D. expansa  A. distentifolium), ,  1,5 ,  
   (C. dickieana)  (G. dryopteris). 

. -
 W. glabella, C. dickieana, A. distentifolium -

. , 
, , . 

,    D. arthusiana, D. filix-
mas; M. struthipteris  P. aquilinum  

,   [10].  
,  
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. , . 
, -

. 

 1. ,  
 [23] 

-
   

 
-

 
Ophioglossopsida 

   Ophioglossaceae 
Bothychium lunaria 
Polypodiopsida    
Athyrioidaceae    
Athyrium distentifolium    
Cystopteris dickieana    
Gymnocarpium dryopteris    
Dryopteridoideae    Dryopteris expansa 
Woodsiaceae 

   Woodsia glabella 

 2.  
Ophioglossopsida  Polypodiopsida  
  

 
, 

 
,  

    
B. lunaria (I) 16,5±0,7 42,6±1,6 31,5±0,9 26,0±0,0 – 
A. distentifolium (II) 19,9±0,5 31,1±0,9 57,9±0,2 10,0±1,0 1,1±0,3 
C. dickieana (III) 19,5±1,2 19,1±1,1 64,5±1,1 15,1±0,3 1,4±0,2 
G. dryopteris (IV) 29,9±1,8 18,8±0,7 65,9±3,5 12,1±1,3 0,3±0,0 
G. dryopteris* (V) 25,1±5,7 19,0±0,4 66,4±1,0 14,3±1,0 0,3±0,4 
D. expansa  (VI) 19,5±0,3 33,6±4,6 61,3±3,9 5,1±0,7 0,1±0,0 
W. glabella  (VII) 24,0±0,0 21,2±1,0 64,6±4,8 13,6±3,8 0,6±0,0 
W. glabella* (VIII) 28,4±0,2 26,2±2,4 58,8±3,0 14,0±2,8 1,0±0,2 

: * ,  [13]. 

, -
-

.  
 ( ), -

 ( )  ( ).  
 – -

 [26–29].  1,  
  ,  55% .  

 28–45%,  B. lunaria. 
 Polypodiopsida  20%,  

B. lunaria .  W. glabella 
 G. dryopteris, ,  6-7%,  2,5  

, . 
,  

, ,  [30].  
 ( ),  

),  ( ),  ( )  ( ). -
,  30–50%  ( . 2). -

. ,  W. glabella  G. dryopteris  
 1,5 . -

 [31]. -
,  

 4% .  
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. 1.  

 Ophioglossopsida  Polypodiopsida:  
I – B. lunaria, II – A. distentifolium, III – C. dickieana, 
IV – G. dryopteris, V – G. dryopteris  

), VI – D. expansa, VII – W. glabella,  
VIII – W. glabella ) 

. 2.  
 Ophioglossopsida  Polypodiopsida: 

I – B. lunaria, II – A. distentifolium, III – C. dickieana, 
IV – G. dryopteris, V – G. dryopteris  

), VI – D. expansa, VII – W. glabella,  
VIII – W. glabella ) 

,  
. 

. -
,  

, , -
,  [9].  

 16–24  ( . 3).  ( ) -
 (16:0),  G. 

dryopteris (30,4%–34,7%),  –  W. glabella (13,5%), . -
 ( )   (18:3n3),  (18:1n9c),  (18:2n6c) 

. . ,  
 B. lunaria  18:1n9c,  W. glabella,  

,  18:1n9c  18:2n6c, -
.  

,  
 [32–34]. -

 (56,7–78,8%).  Polypodiopsida  
 ( ) (  43,5  55,6%),  Ophioglossopsida –  

 ( ) (43,1%) ( . 3).  

 3.  
Ophioglossopsida  Polypodiopsida  

 ,  
I II III IV V VI VII VIII 

1 2 3 4 5 6 7 8 9 
16:0 16,4±0,6 22,8±02,0 22,8±0,1 34,7±0,3 30,4±0,6 26,1±0,1 23,1±0,5 13,5±0,6 
16:1 1,2±0,3 2,8±1,2 1,8±0,2 2,6±0,2 0,6±0,0 2,5±0,3 2,3±0,4 0,3±0,0 
18:0 1,7±0,4 0,9±1,3 2,0±0,4 3,6±0,5 3,7±0,1 1,8±0,4 3,2±0,1 1,5±0,0 

18:1n9t 0,5±0,1 4,4±0,4 4,1±1,0 5,9±0,4 1,6±0,0 3,3±0,6 4,3±0,3 0,3±0,2 
18:1n9c 38,7±2,4 8,8±0,6 9,1±0,0 4,7±0,6 10,3±0,6 5,2±0,1 7,7±0,2 30,9±0,1 
18:1n7 1,2±0,6 2,3±0,6 0,4±0,1 0,3±0,1 – 0,9±0,0 0,5±0,4 – 
18:2n6c 15,6±2,1 14,6±1,2 13,7±0,3 7,7±0,5 10,6±0,9 8,2±0,1 11,0±0,6 28,9±1,5 

20:0 0,2±0,1 1,2±1,0 1,5±0,0 1,9±0,3 2,7±0,0 1,8±0,5 3,0±0,1 1,4±0,7 
18:3n6 – 1,6±0,0 1,4±0,5 0,6±0,0 0,4±0,0 0,6±0,7 1,1±0,7 0,8±0,3 
18:3n3 13,4±0,1 28,1±1,2 13,4±0,4 27,8±1,0 25,7±0,2 36,8±3,0 27,5±0,1 13,6±0,1 

22:0 1,2±0,2 0,5±1,5 1,2±0,2 0,7±1,2 2,6±0,1 0,9±0,0 3,2±0,2 1,4±0,0 
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 3 
1 2 3 4 5 6 7 8 9 

20:4 – 3,2±0,1 – 4,6±1,3 2,8±0,1 3,4±0,6 5,9±1,0 2,4±0,1 
24:0 0,3±0,1 4,0±0,2 0,3±0,0 1,9±2,0 3,4±0,5 3,9±0,4 4,2±0,9 1,1±0,2 

X 6,9±0,1 – 19,9±1,3 – 3,4±1,6 – – 2,8±0,6 
 20,4±1,4 27,2±2,1 28,6±1,2 42,2±2,0 40,6±0,4 33,0±2,6 33,6±1,0 18,4±0,4 
 72,7±1,5 72,8±2,1 71,5±2,0 57,8±2,0 56,0±0,3 67,2±2,1 66,4±1,2 78,8±0,7 
 43,1±1,2 19,8±0,2 15,9±1,2 14,0±1,0 12,5±1,1 12,7±2,0 15,6±0,4 31,5±1,2 

 29,7±3,1 53,0±0,1 55,6±0,6 43,8±1,4 43,5±1,3 54,5±0,7 50,8±2,0 47,3±0,2 
:  ,  1% . 

 
olypodiophyta, -

 « » ( ). 
-

.  
.  16 

 30 .  Polypodiopsida -
 (58–66% ),  0,1  1,4%. -

 Ophioglossopsida  (43%), . -
, ,  

55%  35% .  Polypodiopsida  20%,  
 Ophioglossopsida .  

 16–24 . -
,  – , , .  

,  
-

. , -
-

. , ,  
 

.  
.  
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Rozentsvet O.A.1*, Bogdanova E.S. 1, Golovko T.K.2, Zakhozhiy I.G.2 COMPOSITION OF LIPIDS OF THE LEAVES 
OF SOME REPRESENTATIVES OF POLYPODIOPHYTA IN THE POLAR URALS 

1Institute of Ecology of the Volga River Basin, Russian Academy of Sciences, Komzina st., 10, Togliatti, 445003 
(Russia), e-mail: cornales@mail.ru  
2Institute of Biology, Komi Scientific Center, Ural Branch of the Russian Academy of Sciences, Kommunisticheskaia st., 
28, Syktyvkar, 167982 (Russia) 

The composition of lipids and fatty acids of 6 leaves species – the representatives of two classes of Rolypodiophyta 
growing in the Polar Urals was studied. Glycolipids prevailed at the plants of Polypodiopsida (58–66% of lipids), 0,1–1,4%. 
Fell to the share of betaine lipids. Phospholipids prevailed at the representative of Ophioglossopsida (43%), and betaine lipids 
were absent. The main group of saturated fatty acids had the acids with chain length of 16–24 carbon atoms. It was established 
that the contents and ratio of the main groups of lipids to a considerable degree depended on taxonomic and botanic-natural 
region, but were poorly related to ecological group and ecosystems. 

Keywords: fatty acids, reserve lipids, membrane lipids, Ophioglossopsida, Polypodiopsida. 
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