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ABSTRACT 

Growth percentage of the sodium azide (NaN3; pH 6.0) treated cultures of Rhizobium meliloti was used to assess 

the concentrations response of this mutagen (NaN3). A gradual decrease in growth percentage was recorded 

with increasing concentrations of NaN3.  However, antimutagenic treatment with gallic acid showed increase in 

values of  growth percent  in  mutagenized R. meliloti cultures. 
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I. INTRODUCTION 

The alarm is triggered by dangerous chemicals causing mutations and cancer which are detected in insecticides, 

food,  fodder, atmosphere and drinking water. Toxicogical studies have undergone a significant evolution during 

the past decades, with much greater emphasis being placed on chronic toxicity, carcinogenicity, teratogenicity 

and mutagenicity [1]. 

Further, widespread fear of cancer has generated awareness about scope of antimutagens and their 

antimutagenicity. A search for antimutagens and anticarcinogens are quite necessary to neutralize the harmful 

effects of a large number of chemicals present in our environment which are carcinogenic, mutagenic or 

teratogenic. A considerable interest has been generated to screen the natural substances or agents which are 

capable of neutralizing the effects of known mutagens and carcinogens[2]. Against this background, in the 

present study antimutagenic activity of gallic acid on the growth of mutagenized R. meliloti cultures using 

growth percent as the criterion has been assessed.  

 

II. MATERIALS AND METHODS  

R. meliloti obtained from mother variety of Trigo nella foenum-graecum was maintained on YEMA or CR 

YEMA media. For azide treatment, 0.1 ml exponential phase (24h old) cell suspension of rhizobial cultures 

were transferred to freshly prepared and filtered sterilized solutions of NaN3 (4x10
-5

M; 9X10
-5

M
 
; 1X10

-4
M) in 

100 ml conical flasks.                                   Flasks were kept for 24 hour at 28±1ºC temperature on a rotary 
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shaker. A set of untreated (normal) rhizobial cultures was run as control. One set of azide mutagenized rhizobial 

cultures was post treated with freshly prepared and filtered sterilized aqueous solutions of gallic acid in 100 ml 

conical flasks. The flasks were kept for 24 hour at 28±1ºC temperature on a rotary shaker. Untreated, azide 

alone and azide in combination with gallic acid post treated cultures were serially diluted, plated and incubated 

to determine the influence of treatment on growth percentage. 

 

III. RESULTS AND DISCUSSION 

Growth percentage of the rhizobial cultures treated with mutagen alone and in combinations with gallic acid was 

used to assess the concentration response of these agents (mutagen and antimutagen). The recorded observations 

reveal that growth percentage in control was 100. NaN3 treatments were found to be quite effective in reducing 

growth percentage. A gradual decrease in growth percentage (60.00; 40.00; 21.20) was observed with increasing 

concentrations of NaN3 (4x10
-5

M; 9X10
-5

M; 1X10
-4

M), respectively. 4x10
-5

M concentration of NaN3 has been 

used for post treatment with antimutagen (gallic acid), because the value of growth percentage was 

approximately 50. Higher concentrations of NaN3, i.e., 9X10
-5

M
 
and 1X10

-4
M exerted significant negative 

effects on growth percent over control which was recorded to be -59.60 and -78.80, respectively (Table-1). 

Further, the values of Karl Pearson’s coefficient of correlation (r) depicted in Table-1, clearly indicate that 

decreases in growth percent is highly dose dependent.  

Observations recorded in Table-1 also show the effects of gallic acid in various combinations with NaN3. 

Antimutagenic treatments were found to be quite effective in promoting growth percentages of R. meliloti 

cultures except azide concentration at 4x10
-5

M post treated with the two concentration levels of gallic acid. 

Maximum increase in the growth  percent over control (-47.66) was recorded in 4x10
-5

M NaN3+1X10
-4

M gallic 

acid combination and minimum value of growth percent over control (-75.11) was observed in 1x10
-4

M 

NaN3+1X10
-4

M gallic acid combination.  

The calculated values of ‘r’ at a significance level p=0.05 depicted in Table-1,  were comparable with the 

tabulated ‘r’ values for 3 degrees of freedom, hence indicating a very strong correlation between the used 

concentrations of sodium azide (mutagen) and  gallic acid.  

Parallel to the results obtained in the present investigation, several workers have tested potentiality of various 

mutagens before and after antimutagenic treatments [3, 4, 5, 6] in prokaryotic systems. Thus, it could be 

concluded that gallic acid has the potentiality to supress  mutagenicity caused by sodium azide.  
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TABLE-1: Effects of sodium azide (NaN3 ;pH 6.0) alone and in combination with gallic acid on 

Rhizobium meliloti cultures. 

NaN3+gallic acid (M) Optical density (OD) 

after 24 h or 48 h 

treatment Mean±SE 

Growth percentage 

(%) x 10
-4

 

Per cent decrease in growth over 

control 

Untreated cultures 0.921±0.017 100 0 

4X10
-5

+No gallic acid 0.741±0.025 60.00 -40.00 

4X10
-5

+1X10
-4

 0.784±0.013 52.34 -47.66 

4X10
-5

+2X10
-4

 0.758±0.045 46.66 -53.11 

r -0.571 -0.805  

Untreated cultures 0.921±0.017 100 0 

9X10
-5

+No gallic acid 0.611±0.028 40.40 -59.60 

9X10
-5

+1X10
-4

 0.749±0.017 50.89 -49.11 

9X10
-5

+2X10
-4

 0.638±0.020 48.68 -51.32 

r -0.636 -0.666  

Untreated cultures 0.921±0.017 100 0 

1X10
-4

+No gallic acid 0.230±0.018 21.20 -78.80 

1X10
-4

+1X10
-4

 0.298±0.060 24.89 -75.11 

1X10
-4

+2X10
-4

 0.317±0.019 34.63 -65.37 

r -0.700 -0.671  

  

Tabulated r value for 3d.f. at p=0.05 is 0.878 

r=Karl Pearson’s coefficient of correlation. 

Reported values are mean±SE of 3 replicates 

 

 

 


