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. 1.  

 
 [5, 10–15]. , -

, , , -
, .  

 (Urtica dioica) [5, 12]. 
, ,  a  b,  

. ,  (Spirulina platensis), -
 a . -

 0,5  1,5% [5, 10]. 
-

,  – , , N,N- ,  
 – ,  [5, 10, 11].  

 ( 2 ) [5, 12, 13]. 
 10%   

.  ( 2 , EtOH) 
, -

,  [16, 17],  
,  [18]. 

 Spirulina [10, 19]. -
, -

, , , ,  
  13(2)-  [10]. ,  

. 
 

:  –  20 1 – 30 1,  
 5 1 [10]. 

-
 [10]. -

,  [13]. 
-
-

,  [20]. -
, ,  

, N,N-  [10, 12].  [21] Spirulina -
 = 6. -

. , -
,  

[19, 22]  [10].  
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 (1–2 ) , -

. , -
 [10]. -

.  
 [10]. 

, . 
 – , , 

, ,  –  
.  

 

, : -
 (Urtica dioica L.)  (Spirulina platensis). -

  b , 
, .  – , . -

, ,  – . 
 96%-  « ». -

: 

 (1) 

 (2) 

50  250  96%-  
[5, 11]  [12, 13]  50 ° -

 ( . -
). ,  36%-  HCl  

 2 .  12 .  
  ( . III) (1) ,  

.  HCl -
-

, , , -
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 V -
.   . III)  (a + b) -

  . IV, (2)) (  a + b )  5%-
 ( .)  1  (2)  

 1  :  1   12  .  
-

 ( .). 
  (  a + b)  ( .). -

,  ( ) -
 (1H ). 

 ( .): 
1. -

 12 ,  250  ( ) -
 50 ° . 

2. C ,  250  
 (  40 ;  – 70, 120 )  

50 ° . 
3. C ,  250  

 (  40 ;  – 70 )  50 °  
. 

4. C ,  250 , -
 (  40 ;  – 

70 )  50 ° . 
 2. 

 

, -
 50 ° ,  

 70–120 ,  
, ,  

. 
  Spirulina, -

 **(1),  –  
a**(2), . ,  a -

 0,84%  1,28%, .  
0,44%  Spirulina ,  ( .). 

 
-

 0,5–3  ( . ).  
,  

. ,  30 -
,  

. 50  Spirulina  130 .  
 

 50 °C. ,  
 [21],  

, -
. -

 NaCl, CH3COONa, [N(R)4]Br (R = C6H13–, C8H17–) -
. 

                                                
**  (a + b) . 
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) ) 

. 2.  
 ( . IV): ) ; ) :  

1 – ; 2 –  ( ); 3 –  +  ; 4 –  +  +  

  (  a+b)  
 50 °  

  
(50 ) -

 (2
50

 
) 

 
, 

 

 
(7

0 
) 

 
-

 
 

  

 
 

(
. I

II
)**

* , 
 

 
-

 (
. I

V
), 

 

   
 

1 Spirulina ( ) EtOH 1 – – + – – 347 (0,69%) 
2 Spirulina ( ) EtOH 1 + – – – 283 (0,57%) 260 (0,52%) 
3 Spirulina ( ) EtOH 1 + (120 ) – – – 350 (0,70%) 245 (0,49%) 
4 Spirulina ( ) EtOH 1 + – – + 526 (1,05%) 422 (0,84%) 
5 Spirulina ( ) EtOH 2 + – – + 276 (0,55%) 226 (0,45%) 
6 Spirulina ( ) EtOH 1 + + – + – 277 (0,55%) 
7 Spirulina ( ) 2  1 – – +  – 155 (0,31%) 
8 Spirulina ( ) 2  1 + – –  – 165 (0,33%) 
9 Spirulina ( ) 2  1 + –  + – 189 (0,38%) 
10 Spirulina ( ) 2  1 + +  + – 393 (0,79%) 
11 Spirulina ( ) EtOH 1 + –  – – 415 (0,83%) 
12 Spirulina ( ) EtOH 1 – –  + – 477 (0,95%) 
13 Spirulina ( ) EtOH 1 + –  + – 617 (1,23%) 
14 Spirulina ( ) EtOH 1 + +  + – 522 (1,04%) 

15 Urtica dioica L.  
) EtOH 1 – – + – 425 (0,85%) 272 (0,54%) 

16 Urtica dioica L.  
 2 ) EtOH 1 – – + – 415 (0,83%) 282 (0,56%) 

17 Urtica dioica L. EtOH 1 + – – – 273 (0,55%) 185 (0,37%) 
18 Urtica dioica L. EtOH 1 – – – + 453 (0,91%) 286 (0,57%) 
19 Urtica dioica L. EtOH 1 + – – + – 427 (0,85%) 
20 Urtica dioica L. EtOH 1 + + – + – 339 (0,68%) 
21 Urtica dioica L. 2  1 – –  + – 319 (0,64%) 
22 Urtica dioica L. 2  1 + –  – – 229 (0,46%) 
23 Urtica dioica L. 2  1 + –  + – 363 (0,73%) 
24 Urtica dioica L. 2  1 + +  + – 401 (0,80%) 

                                                
***  (a+b)  U. dioica. 
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 2 -
 12 ;  

 (  10%)  2,5 . 
,  

 ( .).   
 50 °C  1 -

:  ( 0) <  
 ( 0 + 40–60%) <  +  ( 0 + 50–62%) 

., . 2). 
, . -

 2  
 (  a + b 0,52–0,54%) 

.).  Spirilina . IV 
,  [13]. 

,  
 (  10% -

)  –  35–65  
9%  ( ., . 2), . 

 
 20–65%,  – . 

 

1. , -
 ,  

  b.  
. 

2. , 
 – . ,  

, , ,  
 

. 
3. ,  – -

, , -
 – , -

.  
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Karimov D.R.1,2, Makarov V.V.3, Kruchin S.O.3,  Berezin  D.B.3*, Smirnova N.L.1, Berezin M.B.1, Zheltova E.I.2, 
Strel’nikov A.I.2, Kustov A.V.1,2 OPTIMIZATION OF EXTRACTION CONDITIONS OF CHLOROPHYLLS A AND B FROM 
URTICA DIOICA L. AND SPIRULINA PLATENSIS 

1Institute of Solution Chemistry behalf G.A. Krestov Russian Academy of Sciences, st. Academic, 1, Ivanovo (Russia) 
2Ivanovo State Medical Academy of the Ministry of Health of Russia, Sheremetevsky Ave., 8, Ivanovo (Russia) 
3Ivanovo State University of Chemistry and Technology, Research Institute macroheterocyclic compounds, 
Sheremetevsky Ave., 7, Ivanovo (Russia), e-mail: berezin@isuct.ru 
Various factors as the nature of the solvent, temperature, presence or absence of stirring and sonication, affecting the ef-

ficiency of extractive separation of the two chlorophylls from two plant sources – a flowering plant of nettle (Urtica dioica L.), 
containing a mixture of chlorophyll a and b, and the blue-green alga spirulina (Spirulina platensis), containing only chlorophyll 
a,  are compared in a paper.  The aim of the work was to optimize the conditions for the allocation of chlorophyll  from plant 
material. 

Keywords: chlorophyll, extraction, nettle (Urtica dioica L.), blue-green algae Spirulina (Spirulina platensis), sonication, 
cryotreatment raw liquid nitrogen. 
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