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Fungal Bio Degradation of Carbofuran Pesticide
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Abstract: Soil samples collected from various parts in Tamil Nadu for Carbofuran degradation. Soil samples
were cultured with PDA and SDA to get fungal isolate. Effect of concentration of pesticide on fungi growth was
analyzed. Thin layer chromatography was carried out to confirm degradation of carbofuran. Using HPLC
technique carbofuran degradation was analyzed for higher degradation showed fungi.
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1. INTRODUCTION

The present study was conducted with an aim to isolate local strains of insecticide degrading fungi
and evaluates their characteristics for purposes of bioremediation of insecticide contaminated soil in
general, but carbofuran in particular, contaminating fields. These isolates will have the potential to
clean-up the environment from such persistent pollutants. In future these fungal strains may be
conveniently used in a microbe based system. The present study will provide a baseline data for future
studies in biodegradation and bioremediation of carbofuran insecticide.

The indiscriminate and unplanned use of agrochemicals have caused serious environmental problem.
The residues of these agrochemicals directly or indirectly gain entry into the food chain and prove
health hazardous to animal and plants. The pesticide or insecticide does not readily disappear from the
environment, soil microorganism may be responsible for the removal of insecticide. Several factors
are involved in insecticide degradation like transformation, photochemical mechanism, physical
mechanism, chemical mechanism, microbial degradation and bioremediation. Bioremediation can be
defined as any process that uses microorganisms, fungi, green plants or their enzymes to return the
natural environment altered by contaminants to its original condition. Bioremediation may be employ-
yed to attack specific soil contaminants. Clean up Biotransformation of various pollutants is a
sustainable way to contaminated environments. These bioremediation and biotransformation methods
harness the naturally occurring, microbial catabolic diversity to degrade, transform or accumulate a
huge range of compounds including hydrocarbons, polychlorinated polyaromatic hydrocarbons and
metals. biphenyls, Major methodological breakthrough in recent years have enabled detailed genomic,
metagenomic, proteomic, bioinformatics and other high throughput analysis of environmentally
relevant microorganisms providing.

2. MATERIALS AND METHOD

Sample Collection: Pesticide contaminated soils were collected from different areas in Tamil Nadu
(Pazhani, Perampakkam, WCC College). Carbofuran 3CG was collected in local market in Thiru-
vallur. Tamil Nadu.

Isolation of Fungi from Contaminated Soil: To isolate pesticide degrading fungi from carbofuran
contaminated soils. Media used for fungi was PDA or SDA with 1g of carbofuran pesticide per 100ml
(carbofuran was dissolved in methanol, acetone and acetonitrile.) and kept it for incubation at 37°C for
7 days. Degradation medium for fungi synthetic medium was used. Cappuccinoet al (2002).

Identification of Selected Isolated: To identification of the fungi was done using LPCB staining.
Cappuccino, et al (2002).

Mass Cultivation of Fungi: Actively growing fungal culture was cultivated on SD broth used as
medium. The flasks were incubated at 28°C in the shaker incubated at 100rpm for 3 weeks.Harold J.
B (2002).
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Preservation of Culture: Fungi in the pure culture were preserved on the slant and preserved at 8°c
with proper labeling. Harold J. B (2002).

Effect of Concentration of Pesticides: 10 ml of MM medium was added in four sets, each of six test
tubes, autoclaved. Test tubes were inoculated with the isolated organisms and incubated at different
concentration such as 0.5, 1, 1.5 and 2. Their absorbance was measured at 640nm in colorimeter.

Thin Layer Chromatography: To determine degradation of fungi by TLC method. The solvent
chloroform: ethyl acetate (3:1) was used. Nair,et al (2009). The Retention factor (Rf) of the
compound was calculated using the formula(Slaoui . et al2007)

R = Distance travelled by the compound

Distance travelled by the solvent front

High Performance Liquid Chromatography: A standard prepared by dissolving the standard
pesticide in acetonoitrile to the final concentration. Carbofuran detected at 254 nm at a run time of 5
mins at a flow rate of 1ml per min using HPLC grade acetonitrile (70%) and degassed water (30%) as
the mobile phase. Sample of 2l is injected at an oven temperature of 270°C.This has been done at a
wavelength of 254nm at a run time of 5 mins. (Slaoui .et al2007) (Seo. et al2007)

3. RESULT AND DISCUSSION

Isolation of Fungi from Pesticide Contaminated Soil: From the pesticide contaminated soil five
different types fungi were isolated. They can able to grow and degraded in synthetic medium and
PDA medium with carbofuran pesticide containing in that medium the resulted that growth is observ-
ed in 7days.Fig:1

Figl. Fungi isolated from the pesticide contaminated soil

Large Scale Cultivation: Mass cultivation of fungi isolates with carbofuran was done for further
studiesFig:2.

Fig2. Fungi large scale cultivation

Staining: The staining technique was used to know about the microorganisms fungi was isolated from
pesticide contaminated soil.

Fig3. Aspregillus spp
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Effect of Concentration of Pesticide for Fungi: The optimum concentration of pesticide for the
growth of fungi was found to be concentration -1 and extreme temperatures concentration-0.5,
concentration -1.5 and concentration -2 restricted the bacterial growth. At the rate of the best growth
was found to be the highest (OD=0.53). The are observed for 3 days periodically.

TLC : The Retention factor (R¢) of the compound was calculated using the formula

R¢ = Distance travelled by the compound
Distance travelled by the solvent front

The analysis in TLC results showed that the retention time of Aspergillus spp is 0.10 and standard
carbofuran is 0.70. The analysis thin layer chromatography shows the presence of breakdown
products. (Slaoui .et al2007)

HPLC: Carbofuran was biodegraded forming identified at the retention times for standard 5.863
minutes, and fungi retention times is 0.521.Using independent enrichment step with carbofuran as the
sole carbon and energy, fourteen carbofuran-degrading bacteria were isolated. The ability of the
isolates to utilize carbofuran as sole carbon source was assessed using HPLC over a period of 120
days with the reduction in the concentration of carbofuran determined against carbofuran standard
curve. The extent of degradation varied among the isolates. Growth of isolates was also monitored
against change in concentration of carbofuran. (Seo. et al2007).(Slaoui .et al2007)
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Fig5. HPLC FOR Aspergillus spp DEGRADING CARBOFURAN

4. CONCLUSION

This discussion suggests that the isolated organisms can flourish in the carbofuran pesticide using
farms by utilizing them as their source of energy when others source are limited or unavailable. The
isolation of carbofuran degrading fungi from hill soils and different areas in Tamil Nadu . From the
study it has been confirmed that the organisms are capable of degrading the pesticide. In this analysis,
used the several species of fungi, used the identified species called Aspergillusspp, Penicilliumsppand
Trichotheriumspp. With help fungi, soil fertility can be increased and will remove the pesticide
contamination. Using HPLC, the ability of degradation capability of fungi was monitored and it can
able to degrade carbofuran pesticide.
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