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Abstract 

The p-Nitrophenol, (PNP) is a simpler nitro-aromatic compound, which is found to be a very toxic 

to the plants, animals and human being. It is a high priority pollutant and has poses a significant 

health and the environmental hazards due to its’ mutagenic and the carcinogenic activities. p-

Nitrophenol and other nitro-aromatic compounds has been considered to be the highly resistant to 

the biodegradation. Due to the purification of soil, water which get contaminated with nitro-

aromatic is very tedious task since they are found resistant to the conventional bioremediation 

techniques. There are various external factors found to affect the process of bioremediation. The 

aim of the present work was to study the effect of physical parameters like pH and temperature on 

the bioremediation of p-Nitrophenol (PNP) by Pseudomonas aeruginosa. The bioremediation of 

PNP was observed in pH range from 6 to 10, but the maximum rate of PNP degradation was at pH 

7. The temperature also influences the rate of PNP bioremediation. The PNP degradation was 

studied at different temperature ranges at 150C, 250C, 350C and 450C. This study has found that 

the most favorable temperature for PNP bioremediation was at 350C. 
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1. Introduction 

Nitro-aromatic compounds have been widely distributed in the environment in the various forms 

like dyes, pesticides, plasticizers (Zhang, et al., 2018). Nitro-aromatic compounds have been rated 

as hazardous rating HR-3 by US Environmental Protection Agency, 1976). Phenolic compounds 

have been found in the wastes, generated from the various industries like pesticide, refinery, coal 

and petrochemical industries (Buscaa, et al., 2008).  Variety of treatment methods have been 

available for the treatment and removal of phenolic compounds from the contaminated sites, 

mainly using are chlorination, adsorption, coagulation, flocculation and solvent extraction  

Among the simpler nitro-aromatic compounds, p-Nitrophenol (PNP) is an important priority 

pollutant which causes significant risks to the environment. (Wei et al., 2008). The presence of 

PNP in drinking water causes serious hazards to the humans, animals and plants (Sharma et al. 

1997). The use of bioremediation technology to decontaminate the polluted site by using 

mailto:nitin_kasture@rediffmail.com


ISSN 2231-3842 (Print)  ISSN 2277-8691 (Online) 

 

 
INERNATIONAL JOURNAL OF APPLIED SCIENCE AND TECHNOLOGY VOLUME 9 ISSUE 1, SEPTEMBER 2022 

26 

 

microorganisms was found to be most reliable, cost saving technique. According to USEPA the 

PNP concentration in waste water should be under 5 ppm. 

In the present study, it has been reported that the bioremediation processes have been affected by 

the different ranges of pH and temperature by Pseudomonas aeruginosa strain which is isolated 

from polluted soil. This bacterium was also shown the biodegradation of PNP in previous studies. 

Here, two major parameters, pH and temperature were used to study the effect on the 

bioremediation of PNP. 

2. Materials and Methods 

Microorganisms and Culture Media 

The PNP degrading bacterial strain Pseudomonas aeruginosa (NP1), which was isolated from the 

polluted soil used in the present study. Various study has explained the potential of the organism 

to withstand toxic environment and metabolize PNP. The growth medium is MSM medium used 

for biodegradation study have the following ingredients: 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 7.2, was autoclaved for 20 min. under 15 lbs pressure. 

Bacterial culture was inoculated into 250 ml Erlenmeyer flask containing 100 ml of MS medium 

with the filter sterilized PNP of 100 mg/L to 500 mg/L final concentration. The flask then was 

incubated on the rotary shaker with 120 rpm at 280C for 3-4 weeks, simultaneously 5 ml of culture 

broth was sub-cultured onto fresh MSM-PNP medium 

Optimization of Physical Parameters (pH and Temperature) 

To study the effect of physical parameters (pH and temperatures) the cells ware grown in the MS 

medium with different concentration of PNP from 100 to 500 mg/L at different pH ranges (pH 6, 

pH 7, pH 8 and pH 10. The temperature ranges at150C, 250C, 350C and 450C were adjusted. The 

pH of the medium was maintained by adding 0.2M acetate buffer, phosphate buffer solution. At 

different time interval, the growth and PNP degradation were monitored.  

Analysis of PNP biodegradation and Growth  

p-Nitrophenol degradation was determined by spectrometric method by measuring absorbance at 

600 nm according to standard protocol. Bacterial cell growth was measured by optical density at 

540 nm wavelength. 

3. Results and Discussion 

It was found that for PNP degradation at remarkable level by Pseudomonas aeruginosa was most 

effective. 
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Effect of the pH on PNP Degradation 

It has been found that pH of the medium plays as important role in bioremediation process 

(Pritchard et al., 1987). In this study, for the determination of the effect of pH of the medium four 

different pH ranges from pH6, pH 7, pH 8 and pH 10 were studied (Graph 1). 

Graph 1: Effect of pH on PNP degradation by Pseudomonas aeruginosa (NP1) 

 

It was found that the rapid degradation of PNP has occurred at pH 7 than other pH ranges. These 

observations have showed that the pH 7 is the most optimum pH for Pseudomonas aeruginosa to 

flourish in the growth medium and enhances rapid degradation of PNP. 

Effect of Temperature on PNP Degradation 

The temperature is the most important factor equivalent to the nutrient availability in degrading 

organic pollutants (Margesin & Schinner ,1997) of any microorganism to grow in the respective 

medium. Here to study the effect of temperature on PNP degradation different temperatures range 

from 150C, 250C, 350C and 450C were monitored (Graph 2).  
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Graph 2: Effect of temperature on PNP degradation by Pseudomonas aeruginosa (NP1)  

 

Maximum PNP degradation was shown at 350C. Hence this is the most optimum temperature for 

Pseudomonas to grow in the medium. A very slower degradation rate has been observed at 150C 

and at 450C due to cell death, hence has showed decreased PNP degradation.  

4. Conclusion 

This study has concluded that the strain Pseudomonas aeruginosa NP1 has the potential to degrade 

and withstand the higher concentration of PNP. In the present work, it was found that the maximum 

amount of PNP degradation was take place atthe pH 7 and temperature 350C by Pseudomonas 

aeruginosa (NP1). This study also shown that, pH and temperature play key role in determining 

the rate of PNP degradation. This study further elaborated in future by taking higher PNP 

concentrations.  
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