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temperature for 24 hours and growth was observed MSM without 
Chlorpyrifos, this served as control. 

Growth kinetics

The growth kinetics was determined by turbidometric method. 
The organisms selected were grown in sterile nutrient broth containing 
Chlorpyrifos as sole carbon source. The growth pattern of the 
organisms was also determined with the addition of NPK and Cow 
dung manure. This is done to identify the impact of NPK and cow dung 
on the growth pattern. Sterile broth containing inoculates without the 
addition of carbon source, NPK and Cow dung manure was set as 
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LC-MS analysis of soil sample 

The LC-MS spectra of Chlorpyrifos spiked soil sample (Figure 7) 
showed a major peak at m/z 350.0 (Figure 7a), with a retention time of 
14 min (Figure 8a) at 0 h indicating the presence of Chlorpyrifos. The 
LC-MS value for the same soil sample after 4 days (Figure 7b) showed a 
major peak of m/z 334.7 at 12 min (Figure 8b) retention time indicating 
the presence of Chlorpyrifos oxon [O, O-diethyl O-(3,5,6-trichloro-2 
pyridyl) phosphate] [23]. This is in addition to peak at m/z 350 revealing 
the presence of Chlorpyrifos. The LC-MS spctra of the same soil sample 
after 8 days (Figure 7c) showed a major peak of m/z 198.2 at a retention 



Citation: Balakrishnan SL, Rao PVVP (2019) Biodegradation of Chlorpyrifos by Bacterial Strains Isolated from Agricultural Soils of Visakhapatnam 
District. J Bioremediat Biodegrad 10: 459. doi: 10.4172/2155-6199.1000459

Volume 10 • Issue 2 • 1000459

Page 6 of 9

J Bioremediat Biodegrad, an open access journal 
ISSN: 2155-6199



Citation: 



Citation: 

https://link.springer.com/article/10.1007/s10532-010-9343-2
https://link.springer.com/article/10.1007/s10532-010-9343-2
https://link.springer.com/article/10.1007/s10532-010-9343-2


Citation: Balakrishnan SL, Rao PVVP (2019) Biodegradation of Chlorpyrifos by Bacterial Strains Isolated from Agricultural Soils of Visakhapatnam 
District. J Bioremediat Biodegrad 10: 459. doi: 10.4172/2155-6199.1000459

Volume 10 • Issue 2 • 1000459

Page 9 of 9

J Bioremediat Biodegrad, an open access journal 
ISSN: 2155-6199

3. Pakala SB, Gorla P, Pinjari AB, Krovidi RK, Baru R, et al. (2007) 
Biodegradation of methyl parathion and p-nitrophenol: Evidence for the 
presence of a p-nitrophenol 2-hydroxylase in a Gram-negative Serratia sp. 
strain DS001. Applied Microbiol Biotechnol 73: 1452-1462.

4. Banerjee I, Tripathi SK, Roy AS, Sengupta P (2014) Pesticide use pattern 
among farmers in a rural district of West Bengal, India. J Natural Sci Biol Med7) 

https://link.springer.com/article/10.1007/s00253-006-0595-z
https://link.springer.com/article/10.1007/s00253-006-0595-z
https://link.springer.com/article/10.1007/s00253-006-0595-z
https://link.springer.com/article/10.1007/s00253-006-0595-z
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4121905/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4121905/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4121905/
https://www.intechopen.com/download/pdf/13231
https://www.intechopen.com/download/pdf/13231
https://www.intechopen.com/download/pdf/13231
http://cancerres.aacrjournals.org/content/50/20/6585.short
http://cancerres.aacrjournals.org/content/50/20/6585.short
http://cancerres.aacrjournals.org/content/50/20/6585.short
https://link.springer.com/article/10.1023/A:1011293208949
https://link.springer.com/article/10.1023/A:1011293208949
https://link.springer.com/article/10.1023/A:1011293208949
https://link.springer.com/article/10.1023/A:1011293208949
https://www.sciencedirect.com/science/article/pii/S1001074208622159
https://www.sciencedirect.com/science/article/pii/S1001074208622159
https://www.sciencedirect.com/science/article/pii/S1001074208622159
https://www.sciencedirect.com/science/article/pii/S0964830507001758
https://www.sciencedirect.com/science/article/pii/S0964830507001758
https://www.sciencedirect.com/science/article/pii/S0964830507001758
https://www.sciencedirect.com/science/article/pii/S135951131100287X
https://www.sciencedirect.com/science/article/pii/S135951131100287X
https://www.sciencedirect.com/science/article/pii/S135951131100287X
https://www.researchgate.net/profile/Willian_Birolli/publication/281730585_Biodegradation_of_Chlorpyrifos_by_Whole_Cells_of_Marine-Derived_Fungi_Aspergillus_sydowii_and_Trichoderma_sp/links/568d6af508aef987e565f077.pdf
https://www.researchgate.net/profile/Willian_Birolli/publication/281730585_Biodegradation_of_Chlorpyrifos_by_Whole_Cells_of_Marine-Derived_Fungi_Aspergillus_sydowii_and_Trichoderma_sp/links/568d6af508aef987e565f077.pdf
https://www.researchgate.net/profile/Willian_Birolli/publication/281730585_Biodegradation_of_Chlorpyrifos_by_Whole_Cells_of_Marine-Derived_Fungi_Aspergillus_sydowii_and_Trichoderma_sp/links/568d6af508aef987e565f077.pdf
https://www.researchgate.net/profile/Willian_Birolli/publication/281730585_Biodegradation_of_Chlorpyrifos_by_Whole_Cells_of_Marine-Derived_Fungi_Aspergillus_sydowii_and_Trichoderma_sp/links/568d6af508aef987e565f077.pdf
https://link.springer.com/chapter/10.1007/978-1-4612-4362-5_1
https://link.springer.com/chapter/10.1007/978-1-4612-4362-5_1
https://journals.plos.org/plosone/article?id=10.1371/journal.pone.0047205
https://journals.plos.org/plosone/article?id=10.1371/journal.pone.0047205
https://journals.plos.org/plosone/article?id=10.1371/journal.pone.0047205
https://onlinelibrary.wiley.com/doi/full/10.1002/ps.361
https://onlinelibrary.wiley.com/doi/full/10.1002/ps.361
https://journals.lww.com/soilsci/Citation/1945/01000/Determination_of_Total,_Organic,_and_Available.6.aspx
https://journals.lww.com/soilsci/Citation/1945/01000/Determination_of_Total,_Organic,_and_Available.6.aspx
https://www.sciencedirect.com/science/article/pii/S1001074207601648
https://www.sciencedirect.com/science/article/pii/S1001074207601648
http://dmd.aspetjournals.org/content/29/9/1201.short
http://dmd.aspetjournals.org/content/29/9/1201.short
http://dmd.aspetjournals.org/content/29/9/1201.short
https://link.springer.com/article/10.1007/s11274-011-0879-z
https://link.springer.com/article/10.1007/s11274-011-0879-z
https://link.springer.com/article/10.1007/s11274-011-0879-z
https://www.sciencedirect.com/science/article/pii/S0964830507001825
https://www.sciencedirect.com/science/article/pii/S0964830507001825
https://www.sciencedirect.com/science/article/pii/S0304389409002441
https://www.sciencedirect.com/science/article/pii/S0304389409002441
https://www.sciencedirect.com/science/article/pii/S0304389409002441
https://link.springer.com/article/10.1007/s10529-007-9444-0
https://link.springer.com/article/10.1007/s10529-007-9444-0
https://academic.oup.com/femsle/article-abstract/265/1/118/492426
https://academic.oup.com/femsle/article-abstract/265/1/118/492426
https://academic.oup.com/femsle/article-abstract/265/1/118/492426
https://link.springer.com/article/10.1007/BF03326275
https://link.springer.com/article/10.1007/BF03326275
https://link.springer.com/article/10.1007/BF03326275
http://www.springerlink.com/index/PPV2LMY3BPA0BMQ2.pdf
http://www.springerlink.com/index/PPV2LMY3BPA0BMQ2.pdf

	Title
	Corresponding author
	Abstract
	Keywords
	Abbreviations
	Introduction
	Materials and Methods 
	Collection of soil samples 
	Isolation of bacteria 
	Chemical 
	Enrichment of isolates  
	Pesticide concentration 
	Growth kinetics 

	Bioremediation Studies 
	In media 
	Bioremediation studies of the selected bacterial consortium along with addition of NPK fertilizer an
	In soil 
	LC-MS  

	Results
	Bioremediation studies  
	LC-MS analysis of soil sample  

	Discussion
	Conclusion 
	Table 1
	Table 2
	Figure 1
	Figure 2
	Figure 3
	Figure 4
	Figure 5
	Figure 6
	Figure 7
	Figure 8
	References

