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Abstract  Original Research Article 
 

Now-a-days due to an extensive industrialization, urbanization has leads concern towards organic pollution. Among the 

nitro-aromatic paranitrophenols are widely used as intermediates for the pesticides, dyes manufacturing processes. In the 

present study, a strain of Pseudomonas aeruginosa was isolated from the polluted soil especially in the vicinity of 

pesticide, chemical industry. This strain was able to utilize PNP as a sole source of carbon and energy by degrading it. 

The sub-culturing of these isolate on nutrient agar slants, growth on the Cetrimide agar formed well isolated colonies. 

The organism also gives bluish, greenish pigmentation on PIA (pseudomonas isolation agar). The organism is found to 

be gram-negative, exhibiting rods, motile. It is the catalase positive, MR positive, VP negative, Indole production is 

absent, it could utilize citrate as a sole source of carbon, it could rapidly liquefy gelatin and an oxidase negative. This 

studies have been showed that isolate NP1 have the ability to degrade the PNP. On the basis of the morphological, 

cultural and biochemical characteristics it was confirmed that the NP1 isolate have been identified as Pseudomonas 

aeruginosa. 
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INTRODUCTION 
The bioremediation technology is most widely 

used for the remediation of toxic compounds, pollutants 

from soil. The bioremediation technology is an 

alternative to all conventional methods as this is the most 

economic, efficient than other methods. (Liu et al., 2007; 

Labana, 2005; Pandey et al., 2006). There are various 

health consequences of human exposure to PNP like 

methemoglobin formation, damage to liver and kidney, 

irritation of skin and eye, poisoning etc. (Qiu, et al., 

2007).  

 

An extensive literature was showed that the 

different microorganisms are able to degrade 

p-Nitrophenol by utilizing it as a sole source of carbon 

and energy, these are e.g. Arthrobacter (Jain and Spain, 

1994; Arora, 2012; Chauhan et al., 2000), Bacillus 

(Kadiyala and Spain, 1998), Burkholderia (Chauhan et 

al., 2000), Pseudomonas (Meenal and Ambalal,2006; 

Wei et al., 2010; Zheng et al., 2008; Zhang et al., 2009), 

Alcaligenes (Pirie et al., 2011) and Rhodococcus (Leilei 

et al., 2012). 

 

In the present study, it has been reported that 

the biodegradation of paranitrophenol has been achieved 

by using the individual Pseudomonas aeruginosa strain 

which is isolated from polluted soil. This bacterium was 

also shown the biodegradation of PNP in previous 

studies.  

 

MATERIALS AND METHODS 
Chemicals 

Paranitrophenol (PNP), Hydroquinone (HQ), 

MRVP broth, Nutrient agar, Grams Stain, were 

purchased from Hi-Media, Mumbai and other chemicals 

used were of the analytical grade (AR).  

 

Enrichment 

Soil samples were collected from the waste of 

pesticide industries. Serial dilution of the samples was 

done and was transferred into the MS medium 

containing 100 mg/L of PNP. The MSM (minimal salt 

medium) containing (g/L) of NaH2PO4, 0.75; 

Na2HPO4.2H2O, 2.5; NH4NO3, 0.25; MgSO4.7H2O, 0.2; 

Ca (NO)3 0. 1. The pH was adjusted to 7, was autoclaved 

for 20 min. under 15 lbs pressure. 
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1 g of soil sample was added to 250 ml 

Erlenmeyer flask containing 100 ml of MS medium with 

filter sterilized PNP of 100 mg/L final concentration. 

The flask then incubated on the rotary shaker with 120 

rpm at 28
0
C. for 3-4 weeks, simultaneously 5 ml of 

culture broth was sub-cultured onto fresh MSM-PNP 

medium. Absorbance was measured at 600 nm.  

 

Isolation 

After incubation for 2 to 3 months 5 ml of the 

culture broth was taken and spread onto the nutrient agar 

plates and incubated for 48-72 h. The visible colonies 

formed are picked up and transferred onto nutrient agar 

plates.  

 

Morphological, biochemical tests 

Morphological characteristics were observed 

by light microscopy while the motility of the organism 

was performed by hanging drop technique 

(Gunasekaran, 2000). Starch hydrolysis was performed 

by standard methods (Gunasekaran, 2000). MR test, VP 

test, Indole test, Citrate utilization test, Gelatin 

liquefaction tests, nitrate reduction test were performed 

(Gunasekaran, 2000; Cappuccio and Sherman, 2004). 

Oxidase activity was determined by disc method 

(HiMedia, Mumbai). All the tests were performed by the 

standard procedures.  

 

RESULTS AND DISCUSSION 
The PNP degrading bacteria were isolated on 

nutrient agar by streaking. The nutrient agar has showed 

yellow coloration colonies and subjected to the further 

identification.  

 

Microscopic Observations 

The strain was formed bluish-green colonies on 

Cetrimide and PIA agar.  The strain was found to be 

Gram-negative, with rods in mostly single arrangements, 

motile, non-spore formers, and best growth was 

observed at 42
0
C and not at 4

0
C. 

 

Biochemical tests  

 

Test Results 

Glucose Fermentation - 

Lactose broth - 

Indole test  

MR test - 

VP test - 

Citrate test + 

Nitrate reduction + 

Catalase test + 

Gelatin liquefaction + 

Starch hydrolysis - 

 

From above microscopic and biochemical tests 

it has been definitely found that the PNP degrading 

isolate NP1 is identified as Pseudomonas aeruginosa. 

Further confirmation was done by the growth on the 

specific media like Cetrimide agar, pseudomonas 

isolation agar. 

 

CONCLUSION 
This study has showed that the isolate obtained 

from the soil contaminated with pesticides primarily has 

been identified as Pseudomonas aeruginosa. It has 

capability of surviving in PNP polluted environment. 

Earlier studies were also confirmed the ability of 

bacterium Pseudomonas aeruginosa to degrade 

p-Nitrophenol. 

 

REFERENCES 
 Arora, P. K. (2012). Metabolism of para-nitrophenol 

in Arthrobacter sp. SPG. E3 J Environ Sci 

Manag, 3, 52-57.  

 Cappuccini, J.G., & Shrerman, (2004). 

Microbiology: A Laboratory Manual, Pearson 

Education (Singapore), Indian Branch, New Delhi  

 Chauhan, A., Chakraborti, A.K., Jain, R.K. (2000). 

Plasmid encoded degradation of p-nitrophenol and 

4-nitrocatechol by Arthrobacter protophormiae. 

Biochem Biophys Res Commun, 270(3); 733–740. 

 Gunasekaran, P. (2000). Laboratory Manual in 

Microbiology, New Age, International, New Delhi  

 Jain, R. K., Dreisbach, J. H., & Spain, J. C. (1994). 

Biodegradation of p-nitrophenol via 1, 2, 

4-benzenetriol by an Arthrobacter sp. Applied and 

Environmental Microbiology, 60(8), 3030-3032.  

 Kadiyala, V., & Spain, J. C. (1998). A 

two-component monooxygenase catalyzes both the 

hydroxylation of p-nitrophenol and the oxidative 

release of nitrite from 4-nitrocatechol in Bacillus 

sphaericus JS905. Applied and Environmental 

Microbiology, 64(7), 2479-2484. 

 Labana, S., Singh, O. V., Basu, A., Pandey, G., & 

Jain, R. K. (2005). A microcosm study on 

bioremediation of p-nitrophenol-contaminated soil 

using Arthrobacter protophormiae RKJ100. Applied 

microbiology and biotechnology, 68(3), 417-424. 

 Leilei, Z., Mingxin, H., & Suiyi, Z. (2012). 

Biodegradation of p-nitrophenol by immobilized 

Rhodococcus sp. strain Y-1. Chemical and 

Biochemical Engineering Quarterly, 26(2), 

137-144.  

 Liu, Z., Yang, C., & Qiao, C. (2007). 

Biodegradation of p-nitrophenol and 

4-chlorophenol by Stenotrophomonas sp. FEMS 

Microbiology Letters, 277(2), 150-156.  

 Liu, Z., Yang, C., & Qiao, C. (2007). 

Biodegradation of p-nitrophenol and 

4-chlorophenol by Stenotrophomonas sp. FEMS 

Microbiology Letters, 277(2), 150-156.  

 Kulkarni, M., & Chaudhari, A. (2006). Efficient 

Pseudomonas putida for degradation of 

p-nitrophenol.  

 Pandey, G., Pandey, J., & Jain, R. K. (2006). 

Monitoring Arthrobacter protophormiae RKJ100 in 

a ‘tag and chase’method during p-nitrophenol 



 

 

Kasture NS & Deshmukh SS., Sch Acad J Biosci, May, 2022; 10(5): 107-109 

© 2022 Scholars Academic Journal of Biosciences | Published by SAS Publishers, India                                                                                       109 

 

bio-remediation in soil microcosms. Applied 

microbiology and biotechnology, 70(6), 757-760.  

 Pirie, P., Naeimpoor, F., & Hejazi, P. (2011). A 

microcosm study on P-Nitrophenol biodegradation 

in soil slurry by Alcaligenes faecalis: 

Plackett-Burman Design.  

 Qiu, X., Zhong, Q., Li, M., Bai, W., & Li, B. (2007). 

Biodegradation of p-nitrophenol by methyl 

parathion-degrading Ochrobactrum sp. 

B2. International Biodeterioration & 

Biodegradation, 59(4), 297-301. 

 Wei, M., Zhang, J. J., Liu, H., & Zhou, N. Y. (2010). 

para-Nitrophenol 4-monooxygenase and 

hydroxyquinol 1, 2-dioxygenase catalyze sequential 

transformation of 4-nitrocatechol in Pseudomonas 

sp. strain WBC-3. Biodegradation, 21(6), 915-921. 

 Zaidi, B. R., Mehta, N. K., Imam, S. H., & Greene, 

R. V. (1996). Inoculation of indigenous and 

non-indigenous bacteria to enhance biodegradation 

of p-nitrophenol in industrial wastewater: effect of 

glucose as a second substrate. Biotechnology 

letters, 18(5), 565-570.  

 Zhang, S., Sun, W., Xu, L., Zheng, X., Chu, X., 

Tian, J., & Fan, Y. (2012). Identification of the 

para-nitrophenol catabolic pathway, and 

characterization of three enzymes involved in the 

hydroquinone pathway, in pseudomonas sp. 

1-7. BMC microbiology, 12(1), 1-11.  

 Zheng, Y., Liu, D., Xu, H., Zhong, Y., Yuan, Y., 

Xiong, L., & Li, W. (2009). Biodegradation of 

p-nitrophenol by Pseudomonas aeruginosa HS-D38 

and analysis of metabolites with HPLC–

ESI/MS. International Biodeterioration & 

Biodegradation, 63(8), 1125-1129. 

 Zhang, J. J., Liu, H., Xiao, Y., Zhang, X. E., & 

Zhou, N. Y. (2009). Identification and 

characterization of catabolic para-nitrophenol 

4-monooxygenase and para-benzoquinone 

reductase from Pseudomonas sp. strain 

WBC-3. Journal of bacteriology, 191(8), 

2703-2710.

 


