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, , )  ( 1,  2,  6, )  Hydrocharitaceae, 
 (Elodea canadensis, Stratiotes aloides, Hydrocharis morsus-ranae, 

Hydrilla verticillata). 
 ( , , , -

, )  ( , ) .  Hydrocharitaceae -
 (  H. morsus-ranae (420 ± 30) × 10-7 /100 ). -

 (  S. aloides – (770 ± 30) × 10-7  H. morsus-ranae – (750 ± 
30) × 10-7 /100 ) 6  (19 ± 2) ×10-7 /100 ). 

: Hydrocharitaceae, Stratiotes aloides, Elodea canadensis, Hydrocharis morsus-ranae, Hydrilla vertic-
illata, , , . 

 

 Hydrocharitaceae ,  
 (  Elodea anadensis Michx.)  [1]. 

,  
.  E. canadensis,  

Stratiotes aloides L.  Hydrocharis morsus-ranae L.  
.  Hydrilla verticillata (L. f.) Royle –  [2–5]. 
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, .  Hydrocharitaceae -
, , ,  [6–8].  

. ,  
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 [10, 11]. 

.  
-

 [12].  
 Hydrocharitaceae, ,  

. 
 Hydrocharitaceae 

 ( . 1). 

 1. ,  
 Hydrocharitaceae 

   
 

Elodea  
canadensis  

 – 7,35 %,  – 4,42 %,  – 11,12 %,  
0,46 %  [13] 

 – 2,4 × 10-3,  – 16,7 × 
10-3 /100  

, , ,  [13] 
Hydrocharis 
morsus-ranae  

  1295 × 10-3 /100 -
 [13] 

Hydrilla  
verticillata  

 [14], , ,  [15] 12 [14] 

Stratiotes 
aloides 

 0,4 ± 0,1,  0,46 
± 0,09,  0,12 ± 0,03,  0,18±0,04,  0,19 

± 0,04,  0,11 ± 0,02,  0,38 ± 0,09,  
0,32 ± 0,08,  0,10 ± 0,02,  0,16±0,04,  

 0,56 ± 0,09,  0,5±0,1,  0,45 ± 0,09, 
 0,6 ± 0,1,  0,20 ± 0,05,  0,17 ± 0,04, 

 0,10 ± 0,02 %  [16] 

B2 – (11 ± 2) × 10-3,  – (5,9 ± 
0,9) × 10-3,  – (1,3 ± 0,2) × 10-3 

/100 , 
C – (3,8 ± 0,8) × 10-3 /100 -

 [16] 

 
 2014 . -

 ( . 2). -
 –  (  – ). 

-
 18–20 °C,  

. -
 ( ) -

 « » -
. .  ( ). 

 c  55482-2013 
[17],  13496.21-87 [18]  32195-2013 [19].  3  

. 
 LC-20 Prominence (Shimadzu, ):  

, -
. -

 250 × 4,6  «Supelco C18,5 » . 

 2.  
   

Stratiotes aloides ), 
Hydrocharis morsus-ranae 

) 

55°13  35 . ., 73°00  23 . ., -
, , . -

, ,  

 0,0–1,8, -
,  Stratiotes 

aloides aquiherbosa 
Hydrilla verticillata ),  
Elodea canadensis ) 

55°13  14  c. ., 72°59  24 . ., -
, , . -

, ,  
 «  

»,   

 0,1–2,5,  
, -

 Elodea anadensis purum  Elodea 
canadensis + Hydrilla verticillata 
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 (Sigma-Aldrich, C ),  
85% (Sigma-Aldrich, C ),  (HLPC, ).  

,  0,001 -
 70 80 °  «  

» ( ) -3.02 « » ( )  
7000 8000 ./ . -

. , , 
 (  – 20 ° ,  0,8 .). -

. -
 1 

,
10 3

mS
SVC

X
s

xps  (1) 

S – , ; Vp – , ; 
Sx,Ss – ;  m – ,  ;   – 

, /100 . 
.  

 100  10  6 . -
 2 . . 

 110 °  24 .  65 ° -
,  0,15 -

,  0,45 . -
. 

 1,2 .  40 ° . 
 246  260  

. 
 6,0  5,5, 1% -

 6,0  4,05.  
 (Sigma Aldrich), , ,  (Sigma Aldrich), 
, . 

 2: 

,10 3

mS
SVCX rr  (2) 

r –   , ; V – -
, ; Sr – ; S  – -

; m – , , ;  – -
, /100 . 

 Statistica 6.1 (  
, )  PAleontological STatistics 3.08 (  

) [20]. 

 

 E. canadensis, S. aloides, 
H. morsus-ranae  H. verticillata  3–4  1.  

 Hydrocharitaceae , -
.  H. verticillata  S. aloides -

,  E. canadensis  H. morsus-ranae –  ( . 3). -
 200 300 : H. verticillata + S. aloides  E. canaden-

sis + H. morsus-ranae . 2 ). 
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 3.  Hydrocharitaceae 

 
, 10-7 /100  c  

Elodea canadensis  
(n = 3) 

Hydrocharis morsus-ranae 
(n = 3) 

Hydrilla verticillata  
(n = 3) 

Stratiotes aloides  
(n = 3) 

 390 ± 20 420 ± 30 109 ± 6 250 ± 10 
   250 ± 10 185 ± 10 

 250 ± 10 138 ± 7   
     

 80 ± 5 14 ± 1 74 ± 4 94 ± 6 
 13 ± 1  20 ± 1 15 ± 1 

  240 ± 10 680 ± 20 840 ± 30 
 720 ± 10 840 ± 20   

: « ,  5 × 10-9 /100  

 4.  Hydrocharitaceae 

 
, 10-7 /100  

Hydrocharis morsus-ranae 
 (n = 3) 

Elodea Canadensis 
 (n = 3) 

Stratiotes aloides 
 (n = 3) 

Hydrilla verticillata 
 (n = 3) 

1 380 ± 30 280 ± 20 390 ± 10 190 ± 20 
2 170 ± 10 120 ± 10 190 ± 10 89 ± 5 
6 19 ± 1 17 ± 1 21 ± 1 20 ± 1 
 750 ± 30 540 ± 30 770 ± 30 390 ± 20 

 

 
 

 
 

. 1.  ( , ), 1, 2, 6 ( )  ( )  
 Hydrocharitaceae 

 
 Hydrocharitaceae  

6 ) ( . 4).  
 (E. canadensis 

+ H. verticillata) ,  
(S. aloides + H. morsus-ranae) ( . 2 ). 
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. 2.  Hydrocharitaceae  ( ), 
 ( ). 

 

 Hydrocharitaceae: E. canadensis, S. aloides, H. morsus-ranae  H. 
verticillata, , -

 ( , , , , , , , )  
 ( 1, 2, 6 ). 

,  H.morsus-ranae 
(420 ± 30) × 10-7 /100 ), .  

 (  S. aloides (770 ± 30) × 10-7  H. morsus-ranae (750 ± 30) × 
10-7 /100 ) 6,  (19 ± 2) × 10-7 /100 . -

 Hydrocharitaceae . 
-
 

 Hydrocharitaceae. 
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Efremov A.N. 1*, Alehina E.A.1, Iminova D.E.2, Omargalieva N.K.2 ON THE QUESTION OF THE AMINO ACIDS 
AND WATER-SOLUBLE VITAMINS CONTENT IN SOME SPECIES OF THE FAMILY HYDROCHARITACEAE  

1Omsk State Pedagogical University, nab. Tukhachevsky, 14, Omsk, 644099 (Russia), e-mail: stratiotes@yandex.ru 
2Research Center, State University of radio-ecological Studies named after Shakarim. ul. Fizkulturnaya, 4A, Semey, 
071412 (Republic of Kazakhstan) 
The research on the amino acids (valine, arginine, tryptophan, methionine, lysine, histidine, phenylalanine, isoleucine) 

and water-soluble vitamins (B1,  B2,  B6,  C)  content  in  species  of  the  family  Hydrocharitaceae,  growing  in  Western  Siberia  
(Elodea canadensis, Stratiotes aloides Hydrocharis morsus-ranae, Hydrilla verticillata), has been executed. 

Five indispensable (valine, isoleucine, lysine, tryptophan, phenylalanine) and two dispensable (arginine, histidine) ami-
no acids have been discovered at examined species of family. It has been found that all examined Hydrocharitaceae have a 
comparatively high content of valine (H. morsus-ranae has a maximum valine content ((420 ± 30) × 10-7 g / 100 g)). The high 
content of vitamin C (S. aloides ((770 ± 30) × 10-7) and H. morsus-ranae ((750 ± 30) × 10-7 g / 100 g) have a maximum content) 
and the equally low content in all examined species of vitamin B6 (at a rate of ((19 ± 2) × 10-7 g / 100 g) are typical. 

Keywords: Hydrocharitaceae, Stratiotes aloides, Elodea canadensis, Hydrocharis morsus-ranae, Hydrilla verticillata, 
amino acids, water-soluble vitamins, Western Siberia. 
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