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ABSTRACT 
Kokran is the recipe recommended as essential item in Thai National List of Essential 
Medicines. It is used for treating muscle pain and fatigue. The bioactive compounds are 
bergenin and mallorepine. The drug preparations recommended by Thai traditional medicine 
are composed of several methods, however it is usually performed by boiling in hot water for 
7 days and decoction from 3 parts collected 1 part. This research was to study the chemical 
constituents by using thin layer chromatography (TLC), determine the content of bergenin and 
mallorepine by plotting standard calibration curve and examine antioxidant activity by DPPH 
and ABTS assays. According to drug preparation performed by boiling in hot water for 7 days, 
decoction from 3 parts collected 1 part and macerating in ethanol, the result indicated that 
the most content of bargenin is found on the 5th day of boiling while the most content of 
mallorepine is found on the 3rd day of boiling. The highest antioxidant activity determined by 
DPPH is shown on the 4th day of boiling while the highest activity determined by ABTS assay 
is presented on the 4th day of boiling. The result reveals that the best method for preparing 
Kokran recommended by Thai traditional medicine is boiling in hot water for 7 days because 
the highest content of bioactive compounds and antioxidant activity are evident. 
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 Thin layer chromatography (TLC) 
  (  , 2551) 

  silica gel GF254  Dichloromethane : Methanol = 8.5 : 1.5     
 Silica gel GF254  UV  254 nm      

 365 nm  
 

  Bergenin 
  Bergenin  0.1 g  500 l 

 5  20 mg/ml, 10 mg/ml, 5 mg/ml, 2.5 mg/ml  1.25 mg/ml 
 2 l  Silica gel GF254  5   

Dichloromethane : Methanol = 8.5 : 1.5  UV  254 nm 
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  365 nm  Silica gel GF254  
 

  Mallorepine  
 Mallorepine  0.05 g  500 l 

 5  10 mg/ml, 5 mg/ml, 2.5 mg/ml, 1.25 mg/ml  0.625 
mg/ml  2 l  Silica gel GF254  5  

 Dichloromethane : Methanol = 8.5 : 1.5  (UV lamp with 
dark box)  254 nm   365 nm  Silica gel GF254

 
 

 
 DPPH Radical Scavenging Assay 

 (Thaipong, et al., 2006) 
 DPPH• (1,1-diphenyl–2–picrylhydrazyl) 

  1000-
7.825 g/ml  125 l DPPH•  375 l  30 

  515 nm  UV-Visible Spectrophotometer 
 3   trolox  

   
  % Inhibition = [(ADPPH  -  ASample) / (ADPPH -  AControl)] x 100 
  ADPPH    DPPH• 
    ASample    
    AControl    (Blank) 
 ABTS Radical Scavenging Assay 
  (Thaipong, et al., 2006) 

 ABTS (2,2-azino-bis 3-ethylbenzthiazoline-6-sulphonic acid) 
 

 1000-7.825 g/ml  40 l ABTS•  360 l 
 5   734 nm  UV-Visible 

Spectrophotometer  3   trolox  
   

  % Inhibition = [(ADPPH  -  ASample) / (ADPPH -  AControl)] x 100 
  ADPPH    ABTS• 
    ASample     
    AControl    (Blank) 
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 TLC 

 
 1  TLC  

L=  T=  3  1 S1-7=  1-7  
B=  Bergenin U=  Ursolic acid M=  Mallorepine 
 

  1   3 
 Bergenin, Ursolic acid Mallorepine  3 

 UV  256 nm  Bergenin Mallorepine 
 Ursolic acid 

 

  Bergenin  

      
 2  Berginin  20, 10, 5, 2.5, 1.25 mg/ml 
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 3  Berginin  20, 10, 5, 2.5, 1.25  mg/ml 

 ImageJ 
 

 1  Berginin  ImageJ 
 

 (mg/ml)  (area unit) 
20 20907.70 
10 14414.17 
5 9886.73 

2.5 7215.15 
1.25 4810.71 

 

 
 

 1  Berginin  
 ImageJ 

 

  y = 826.7x + 5039  = 0.976 
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  Mallorepine  

 

 
 4  Mallorepine  10, 5, 2.5, 1.25, 0.625 mg/ml 

 

 
 5  Mallorepine  10, 5, 2.5, 1.25, 

 0.625 mg/ml  ImageJ 
 

 2  Mallorepine  ImageJ 
 

 (mg/ml)  (area unit) 
10 16877.95 
5 10221.05 

2.5 6490.56 
1.25 3617.78 
0.625 2221.00 
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 2  Mallorepine  

 ImageJ 
 

  y = 1535.x + 1936  = 0.988 
 

 3  Berginin  Mallorepine           
               
 

 
  

Berginin 
(mg/ml) 

Mallorepine 
(mg/ml) 

DPPH assay 
IC50 ( g/ml) 

ABTS assay 
IC50 ( g/ml) 

 1 3.95±0.74 7.33±0.24 177.8 528.7 
 2 3.40±1.03 7.31±0.47 165.7 656.5 
 3 4.45±1.56 9.61±0.27 90.18 664.6 
 4 3.99±0.45 8.74±0.18 209 224.2 
 5 5.87±0.47 8.36±0.10 121.1 415.1 
 6 3.26±0.51 5.84±0.13 637.1 973.6 
 7 2.19±0.52 6.20±0.23 >1000 >1000 

 3  1 0.73±0.28 6.00±0.37 245.8 >1000 
 21.05±0.36 23.55±0.64 >1000 429.6 

 

 
 

 7   3  1   TLC 
fingerprint  Barginin  Mallorepine  3 

 Rf  
 Rf  Barginin  Mallorepine 

 Barginin  Mallorepine  
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(  , 2551)  Barginin 

 ( , 2561) Maceration  Barginin 
 Soxhlet extraction   

 DPPH assay
 3  IC50 90.18 g/ml

 IC50>1,000 g/ml  ABTS assay  4 
 IC50 224.2 g/ml  3  1  IC50>1,000 g/ml 

 
 7 

 (Hasan,  
et al., 2018)   7 

 10.29 g/Kg/  
  (Chim Kei Chan, et al., 2017) 
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