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 1.  

,  , % , %   
, % 

, -
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5–10 2.8 -1 = 6.5 
-1 = 3.1 

, -2 30–35 7.2 -2 = 31.4 
-2 = 13.2 

, -3 10–15 2.7 -3 = 16.9 
-3 = 4.2 

, -4 5–10 2.6 -4 = 13.3 
-4 = 3.9 

, -5 25–30 8.9 -5 = 38.2 
-5 = 26.0 

, -6 35–40 4.5 -6 = 21.5 
-6 = 6.8 

, -7 40–45 16.3 -7 = 37.3 
-7 = 17.4 

, -8 30–35 6.4 -8 = 38.6 
-8 = 17.9 

, -9 40–45 5.2 -9 = 27.3 
-9 = 8.0 



 … 243 

 
, , -

.  1.5–3 ,  
. -

, : -8 = 38.6%; -5 = 38.2%  -7 = 37.3%, 
 — , : 

-3 = 4.2%; -4 = 3.9% -1 = 3.1%.  
,  [17], -

. -
, ,  

 [9, 18].  
-

 [6, 9, 18, 19]. -
, -

 
.  

-  
. , , -

, -
 ( )  [6, 9, 19]. ,  [9], -

,  130 ., -
. 

,  
 1,1- -2-  ( )  

 ( , , -
.) [11–13]. , 

, ,  
 [12, 13]. -

.  ( -
)  

: •+AH -H+A•. -
 -

 ( ): A•+ A- .  
-

. 
 ( . 1), -

 (  
,  %).  (  0.1 )  

,  ( ) -
 ( ). ,  

 50%  ( 1/2)  2 , .  
: -1=4 , -9=3 -8=3 . 

, ,  
, , . ,  

:  -2=92.2% -2=91.1%; -4=93.6% 
-4=92.8%; -5=92% -5=91%; -6=94.6% -6=93.1%; -7=94.8% -7=94.6%; 

-9=92.1% -9=79.2%,  
.  ( , ),  ( -7) 

 ( -6),  ( -4) . -
,  ,   

 [12, 13, 20],  ( . 2) -
 (  [21]). -

,  – -
, , ,  [13]. 



. , . , . . 244 

  

. 1.  

 2.  ( ),  
 

,   

,  
,  

 

 

 -   ,    
(×1016 ) 

-
  

-1 2.48 2.72 5.20 0.24 0.44 5.47 
-1 2.37 3.35 5.72 0.23 0.42 5.05 

-
 

-2 2.84 2.92 5.76 0.37 0.43 6.6 
-2 2.65 4.11 6.76 0.58 0.39 7.06 

 -3 2.44 2.24 5.67 0.56 0.40 7.57 
-3 2.75 3.30 6.05 0.35 0.38 5.55 

  -4 2.60 3.54 6.14 0.61 0.42 7.8 
-4 2.46 3.61 6.07 0.79 0.38 8.69 

 -5 2.76 3.10 5.86 0.4 0.49 5.91 
-5 2.80 3.15 5.95 0.53 0.41 6.78 

-
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Zykova M.V.1*, Logvinova L.A.1, Krivoshchekov S.V.1,2, Voronova O.A.2, Lasukova T.V.3,4, Bratishko K.A.1, Zholo-
bova G.A.1, Golubina O.A.1, Perederina I.A.1, Drygunova L.A.1, Tveryakova E.N.1, Belousov M.V.1 ANTIOXIDANT ACTIV-
ITY OF MACROMOLECULAR COMPOUNDS OF HUMIC ETIOLOGY 

1Siberian State Medical University, Moskovskiy trakt, 2, Tomsk, 634050 (Russia), e-mail: gmv2@rambler.ru 

2National Research Tomsk Polytechnic University, Lenina av., 30, Tomsk, 634050 (Russia) 

3Tomsk State Pedagogical University, Kiyevskaya st., 60A, Tomsk, 634061 (Russia) 

2Research Institute of Cardiology, Kiyevskaya st., 111A, Tomsk, 634061 (Russia) 
Dependance of antioxidant activity of the humic macromolecular compounds from their etiology and production method 

was learned by means of physical-chemical analysis methods – colorimetry with diphenylpicrylhydrazyl (DPPH) as a stable radi-
cal, cathodic voltammetry, electron paramagnetic resonance spectroscopy. 18 native humic acids (HAs) were isolated by extraction 
from nine typical species of peats of the Tomsk region, that differ from each other by botanical composition, degree of decomposi-
tion and ash content. Two extragents were used: sodium hydroxide and sodium pyrophosphate. Although all 18 HAs samples ex-
hibit antioxidant activity. At the same time there is a similar trend in the distribution of antioxidant activity, which is proved by 
Spearman's correlation analysis.  higher activity was noted for pyrophosphate HAs. Using methods of cathodic voltammetry and 
colorimetry with DPPH it was found that HAs show antioxidant activity by its mechanism, being a proton donor due to the pres-
ence of a large number of phenolic hydroxyls. EPR spectroscopy established that the HAs are traps of free radicals. 

Keywords: antioxidants, free radicals, humic acids, peat, colorimetry, diphenylpicrylhydrazyl, spectroscopy, voltammetry. 
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