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 [2]. -
 Iris sibirica , , 

, , ,  [3].  
 I. sibirica  Cambridge , , , , -

, , . ,  – , -
, .  I. sibirica  Cambridge  

 [4]. 
 in vitro  

, ,  
.  ,   Atropa 

belladonna L., Symphytum officinale, Aconitum sp.;  – Nigella sp.;   –  
Carthamus tinctorius L.;  – Lavandula sp. .  

.  
, , ,  

. -
, , 

 [5]. 
 I. sibirica. -

,  
, ,  

,  [6–8].  
 I. sibirica [9]. 

 I. sibirica 
. 

 

. -
 I. sibirica  Cambridge , -

 « » ( -
, ).   , , 

.  ,   2015 .   6  .  -
, . 

.  
 Optima 7300 DV  Perkin Elmer ( )  

.  
-

,  1 , -
 1 : 1, . 

-
. . -

. -
-

. 
 

 ( ) – -
. -

. : 1)  (100 >   10); 2)  
(10 >   1); 3)  (1>  0,1); 4)  (0,1 >   0,01);  
5)  (0,01 >   0,001) [10, 11]. 
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,  
.  

.  I. sibirica  30  
 –  ( . 1). 

-
 ( ), ,  

. -
 –  K,  Mg,  Fe,  Mn,  Zn,  Mo  Cu,   –  Co.   

 – ,  –  
.  I. sibirica Cambridge  

 ( . 2) 
, , -

 I. sibirica, , -
.  I. sibirica  24 -

, : K > Ca > Mg > Fe > Al > Na > Mn > Zn > Sr > 
Ba > Ti > Cu > V > Pb > Ni > As > Mo > Co > Sb > Sn > Se > Cd > Ag > Be. 

 ( , , Mg, Fe), -
 ( n, u, Zn, Co, Mo, Cr, Al, Ba, V, Se, Ni, Sr, Cd, Pb, Li, B, I, Au, Ag, Br) . 

 I. sibirica. ,  
 I. sibirica (4607,0 )  1,9 , -

 (8566,0 ).  

 1.  –  

 ,   
, %  

KNO3 1900 K – 38,7 735,3 
KH2PO4 170 K – 28,7 48,8 
Kl 0,83 K –76,4 0,6 
Na2 •2H2O (C10H14O8N2Na2•2H2O) 37,3 Na –12,3 4,6 
CaCl2•2H2O 440 Ca – 27,3 120,1 
MgSO4•4H2O 370 Mg – 9,9 36,6 
FeSO4•7H2O 27,8 Fe – 20,1 5,6 
MnSO4•4H2O 22,3 Mn – 24,6 5,5 
ZnSO4•7H2O 8,6 Zn – 22,7 1,9 

Na2MoO4 •2H2O 0,25 Na – 19,0 
Mo – 39,6 

0,05 
0,1 

CoCl2• 6H2O 0,025 Co – 24,8 0,07 
CuSO4 •5H2O 0,025 Cu – 25,5 0,01 

 2.  ( )  
I. sibirica 

 

 
-
, 

 

Cambridge  
    

, 
  , 

  , 
  , 

  

K 784,7 – – 8570 ± 20 10,9 – – – – 
Ca 120,1 1900 ± 80 15,8 863 ± 8 7,9 1460 ± 30 12,2 1080 ± 10 9,0 
Mg 36,6 1260 ± 25 34,3 490 ± 5 13,4 1190 ± 10 32,5 624 ± 6 17,0 
Fe 5,6 216 ± 2 38,6 354 ± 3 63,2 281 ± 5 50,1 440 ± 1 78,6 
Mn 5,5 167 ± 1 30,3 77,1 ± 0,9 14,0 176 ± 2 32,0 108,4 ± 0,3 19,7 
Zn 1,9 74 ± 2 39,1 55 ± 1 28,7 91,9 ± 0,9 48,4 65,1 ± 0,2 34,3 
Mo 0,1 1,30 ± 0,01 13,0 1,80 ± 0,02 18,0 1,60 ± 0,02 16,0 2,80 ± 0,02 28,0 
Co 0,07 0,180 ± 0,004 2,6 0,250 ± 0,009 3,6 0,26 ± 0,01 3,7 0,280 ± 0,005 4,0 
Cu 0,01 1,10 ± 0,01 110,0 0,600 ± 0,006 60,0 0,800 ± 0,005 80,0 1,200 ± 0,001 120,0 

: «–» – . 
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: , , 
, , , , -

. , -
,  [15]. -

 5   
746  [16].  

, , 
, .  15–150  

.  
 5–6  (min 11,0 , max 76,0 ).  

 Bergenia crassifolia, Paeonia anomala, Inula helenium [16]. 
 Zn  I. sibirica  Cambridge -

,  Sr, Ba  Ti  ( . 2). 
 3  I. sibirica  Cambridge,  

. 
,   

. . .  
 – 3-40 , 

 – 150  [16, 17].  I. sibirica -
 6,7 u,  –  2 .  

 ( . 3). 

 
. 2. ,  I. sibirica  Cambridge 

 ( ) 
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 4  I. sibirica  Cambridge,  
, . -

. 
, 

, -
, . -

 [16].  0,0005–0,002%. -
 3,0  4,9 -

,  ( . 4).  
 I. sibirica  Cambridge  Pb, Cd  

 [18]. . 
-

. . 

 
. 4. ,  I. sibirica  

Cambridge  ( ) 

, -
 I. sibirica - -

. -
 I. sibirica in vitro. 
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Tikhomirova L.I.1*, Bazarnova N.G.1, Khalavin I.A.2 ELEMENT COMPOSITION IRIS SIBIRICA L. IN CULTURE IN 
VITRO 

1Altai State University, pr. Lenina, 61, Barnaul, 656049 (Russia), e-mail: L-tichomirova@yandex.ru 
2Office of the Federal Service for Veterinary and Phytosanitary Surveillance for the Altai Territory and the Republic of 
Altai, ul. Proletarskaya, 65, Barnaul, 656049 (Russia) 
The development of biotechnological methods for producing medicinal plants, preserving valuable elemental and 

chemical composition of the group, is one of the most important tasks of the pharmaceutical and food industries. 
The purpose of this work – the study of the elemental composition of regenerated plants I. sibirica compared with intact plants. 
We studied the biomass of leaves and rhizomes and roots of plants regenerated I. sibirica variety and grade of Cam-

bridge Sterh multiplied microclonal in VPO "Altai State University" (Barnaul, Russia). The elemental composition was evalu-
ated according to the atomic emission spectrometry (ICP-spectrometer Optima 7300 DV firm Perkin Elmer). 

The evaluation of the intensity and specificity of accumulation of chemical elements regenerated plant bodies I. sibirica 
of culture media in tissue culture. On the basis of the data obtained revealed the elements of energetic savings – K, Mg, Fe, Mn, 
Zn, Mo Cu, as well as a strong element of accumulation – Co. Calcium in the regenerated plant leaves is defined as an element 
of energetic savings, and in the roots and rhizomes as an element of a strong accumulation. Two varieties of I. sibirica Cam-
bridge Sterh and accumulate in the tissue culture of the chemical elements with the same intensity. 

On the basis of spectrometric analysis in biomass I. sibirica identified 24 chemical elements, made a series of preferen-
tial accumulation: K > Ca > Mg > Fe > Al > Na > Mn > Zn > Sr > Ba > Ti > Cu > V > Pb > Ni > As > Mo > Co > Sb > Sn > Se 
> Cd > Ag > Be. Studies have shown that the qualitative composition of the elements found in plants regenerated I. sibirica and 
intact plants, identical, while the quantitative content differed significantly. Established regenerated plants I. sibirica variety 
Cambridge are the hub of manganese (leaves, roots and rhizomes). In the studied samples I. sibirica variety Cambridge, the 
concentration of heavy metals Pb, Cd and As do not exceed the permissible level for dietary supplements of plant-based. 

The possibility of using plants regenerated and intact plants I. sibirica as sources of various macro- and microelements. 
It should also be tailored to specific storage elements investigated during cultivation I. sibirica in vitro. 

Keywords: Iris sibirica L., plants regenerated, and elemental composition of intact plants. 
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