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Abstract— The objective of this study to examine potential 

for the degradation Profenofos pesticide by the bacteria and 

finding the optimum conditions of bacteria. The growth of 

the pesticide degrading bacteria was assessed in Mineral salt 

broth containing 25mg of pesticide at different level  

temperature levels (25°C,30°C, 35°C &  40°C) and pH 

levels ( pH 5, pH 6, pH 7 & pH 8) .The maximum growth 

rate of bacteria was recorded at 35°C and pH 6. Among the 

tow bacteria the bacteria Bacillus cereus utilized the 

pesticides effectively and showed maximum growth.  

Profenofos pesticide was biological degradable. 

Key words: Biodegradation, Profenofos, Bacillus cereus, 

Klebsilla pneumonia. 

I. INTRODUCTION 

Organophosphate pesticides (OPs) are used worldwide in 

agriculture, municipal hygiene, disease vector control and 

against household pests; they were also a group of 

compounds used historically as chemical warfare agents   

(Yang et al., 2008; Zheng et al.2007Edward S. and 

Tchounwou, 2005).  Profenofos, a well-known 

organophosphate pesticide has been in agricultural use over 

the last two decades for controlling Lepidopteron pests of 

cotton and tobacco. 

Profenofos, O-(4-bromo-2-chlorophenyl) O-ethyl 

S-propyl phosphorothioate, is a broad spectrum, non-

systemic foliar insecticide and acaricide. It is effective 

against a wide range of chewing and sucking insects and 

mites on various crops     (Reddy and Rao, 2008).  In the 

United States, Profenofos is a “restricted use” pesticide 

sprayed only on cotton crops    (McDaniel and Moser, 2004; 

EPA, 2012). However, in Brazil, this pesticide can also be 

used for foliar application on cotton, peanuts, potatoes, 

coffee, onions, peas, beans, green beans, watermelon, corn, 

cucumber, cabbage, soybean, tomato and wheat   (ANVISA, 

2011).The present experiment was designed to 

Biodegradation of Profenofos by Bacillus cereus and 

Klebsilla pneumonia determines their optimum pH and 

temperature for better percentage of biodegradation. 

II. MATERIAL AND METHODS 

A. Pesticide used 

The technical grade of Profenofos (EC 50%) was selected 

for the present study.  The Profenofos was purchased from 

the local market of Kadapa district. 

B. Growth of Bacteria 

Bacillus cereus, Klebsilla pneumonia was grown in a 

mineral salt medium composition in (g/L): NaCl, 0.1; Kcl, 

0.2; (NH4)2SO4, 0.5; CaCl2.H2O, 0.05; MgSO4.7H2O, 0.2; 

FeCl3.6H2O, 0.02 at 30
0
 C under aerobic conditions on 

rotary shaker at 120 rpm.  

C. Profenofos degradation by bacteria   

Bacterial isolates of 24 h cultures were used as bacterial 

inoculum. They were prepared in saline solution (0.85% 

sodium chloride). 10 µl of bacterial cultures were inoculated 

into 25 ml of saline and incubated at 37
o
C for 3 h. To the 

respective saline, 2 ml of the bacterial inoculum was 

inoculated into 100 ml Mineral salt broth containing 25mg 

of Profenofos pesticide. The respective flasks were then 

incubated at 37
 o

C for 5days in microbial shaker at 150 rpm. 

Subsequently, 5ml of culture was drawn for   1
st
, 2

nd
, 3

rd
, 4

th
 

and 5
th

 day. Further 2ml of sample from each concentration 

was centrifuged at 2000 rpm for 10 min. The pellet was 

discarded and respective supernatant was collected to 

evaluate the growth of pesticide degrading bacteria. The 

optical density was taken at 542 nm using UV-

Spectrophotometer.  

D. Effect of temperature on the growth of Profenofos 

degrading bacteria 

To study the stability of the bacterial isolates for the 

biodegradation of pesticides, an experiment conducted in a 

Erlenmeyer flasks containing 25 mg of pesticides in 100 ml 

Mineral salt broth. After sterilization by autoclaving the 

flask were cooled and inoculated with the 10µl of bacterial 

cultures and respective flasks maintained at different 

temperature (25°C, 30°C, 35°C and 40°C). Subsequently, 

5ml of culture was drawn for 1
st
, 2

nd
, 3

rd
, 4

th
 and 5

th
 day. 

Further 2ml of sample from each concentration was 

centrifuged at 2000rpm for 10 min. The pellet was discarded 

and respective supernatant was collected to evaluate the 

growth of pesticide degrading bacteria. The optical density 

was taken at 542 nm using UV –spectrophotometer. 

E. Effect of pH on the growth of Profenofos degrading 

bacterial isolates 

To study the stability of the bacterial isolates for the 

biodegradation of pesticides, an experiment conducted in a 

Erlenmeyer flasks containing 25 mg of pesticides in 100ml 

Mineral salt broth. After sterilization by autoclaving the 

flask were cooled and inoculated with the10µl of bacterial 

cultures and maintained at different pH (5, 6, 7 and 8). 

Subsequently 5ml of culture was drawn for1
st
, 2

nd
, 3

rd
, 4

th
 

and 5
th

 day. Further 2ml of sample was centrifuged at 

2000rpm for 10 minutes. The pellet was discarded and 

respective supernatant was collected to evaluate the growth 

of pesticide degrading bacteria. The optical density was 

taken at 542 nm using UV-spectrophotometer. 

III. RESULT AND DISCUSSION 

In this present experiment, the growth of the tow pesticide 

degrading bacteria Bacillus cereus and Klebsilla pneumonia 

was assessed in Mineral salt broth containing 25mg of 

pesticides. The Profenofos pesticide was used in this study. 
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The bacteria Bacillus cereus utilized the pesticides 

effectively and showed maximum growth (OD value) 

followed by Klebsilla pneumonia. The bacterial isolates 

showed (Table-1 and Fig. 1:) maximum growth in the 

Minimal salt broth containing Profenofos (0.518).  

Days Bacillus Cereus Klebsilla  Pneumonia 

0 0.324 0.280 

1 0.412 0.297 

2 0.435 0.321 

3 0.480 0.355 

4 0.503 0.372 

5 0.518 0.398 

Table 1: Growth of pesticide degradation bacteria on 

mineral salt broth containing Profenofos 

 
Fig.1: Clustered column chart of growth of pesticide 

degrading bacteria on Mineral Salt broth containing 

Profenofos. 

Similarly, (Murugesan et al., 2010) studied the 

ability of five bacterial isolates (Pseudomonas aeruginosa, 

Klebsiella sp., Escherichia coli, Bacillus sp. and 

Corynebacterium) to degrade cypermethrin. It was 

confirmed that these isolated organisms were able to utilize 

and degrade cypermethrin. In another research( Kavikarunya 

and Reetha 2012) represented that, the growth of the three 

pesticide degrading isolates viz., Pseudomonas fluorescens, 

Bacillus subtilis and Klebsiella sp. was assessed in Mineral 

salt broth containing 50 mg of pesticides at different 

temperature levels viz., 25°C, 35°C, 45°C and 55°C. The 

maximum growth rate of bacteria was recorded at 35°C 

followed by 25°C and 45°C. The least growth rate was 

recorded at 55°C. 

In this research, the growth of the tow pesticides 

degrading bacteria  Bacillus cereus and Klebsilla pneumonia 

was assessed in Mineral salt broth containing 25 ppm of 

pesticides at different temperature levels 25°C, 30°C,35°C 

and 40°C. Profenofos pesticide was in this study. The 

maximum growth rate of bacteria was recorded at 35°C. The 

least growth rate was recorded at 25°C. The Bacillus cereus 

utilized the pesticides effectively and showed (Table 2 and 

Fig.2 :) The bacterial isolates showed maximum growth in 

the Minimal salt broth containing Profenofos (0.721). 

Temperature 
0
C Bacillus cereus Klebsilla  pneumonia 

25
0
C 0.593 0.485 

30
0
C 0.681 0.563 

35
0
C 0.721 0.602 

40
0
 C 0.650 0.584 

Table 2: Effect of   temperature for the growth of pesticide 

degrading bacteria in Mineral salt broth containing 

Profenofos 

 
Fig. 2: Clustered column chart of temperature for the growth 

of pesticide degrading bacteria in Mineral Salt broth 

containing Profenofos. 

The present study well with Perclich and 

Lockwood (Perclich et., 1978) observed that incidence of 

pesticide utilizing bacterial genera such as Bacillus, 

Micrococcus, Pseudomonas and Vibrio in the water and 

sediment samples of irrigational channel.  (Walker et al., 

1993) investigated that, Pesticide is mainly degraded by 

Pseudomonas and Bacillus and this versatility might be due 

to the presence of wide range of enzymes.   In this study, the 

growth of the three pesticides degrading bacteria   Bacillus 

cereus and Klebsilla pneumonia was assessed in Minimal 

salt broth containing 25ppm of pesticides at different pH 

levels pH 5, pH 6, pH 7 and pH 8.  Profenofos pesticide was 

used in this study. The maximum growth rate of bacteria 

was recorded at pH 7. The least growth rate of Bacillus 

subtilis was recorded at pH 8. The bacteria Bacillus cereus 

utilized the pesticides effectively. The bacterial isolates 

showed (Table 3 and Fig. 3 :) maximum growth in the 

Minimal salt broth containing Profenofos (0.729). 

pH Bacillus cereus Klebsilla pneumonia 

5 0.652 0.521 

6 0.729 0.650 

7 0.699 0.623 

8 0.648 0.618 

Table 3: Effect of   pH for the growth of pesticide degrading 

bacteria in Mineral salt broth containing Profenofos 

 
Fig. 3: Clustered column chart of pH for the growth of 

pesticide degrading bacteria in Mineral Salt broth containing 

Profenofos 

IV. CONCLUSION 

From this study, it was concluded that the bacteria like 

Bacillus cereus and Klebsilla pneumonia have the capacity 

to utilize the pesticides and grow well in the medium. 

Among the bacteria Bacillus cereus grows well in the 

presence of pesticides followed by Klebsilla pneumonia. It 

is concluded that Profenofos pesticide was biological 

degradable.  
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