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ABSTRACT

An Endosulfan-degrading mixed culture (Bacteria & Fungi) was enriched
from soil with a history of endosulfan exposure, using NSM (non sulfur
media) as media; where endosulfan is the sole source of sulfur. Degrada-
tion of insecticide occurred with growth of bacteriaand fungi. Bacteriaand
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Fungi wereidentified and the sampleswere analyzed for degradation using
Thin Layer Chromatography (TLC) and Gas Chromatography (GC). The
optimum conditions (pH, temperature, substrate concentration and light-
ing condition) for degradation were also found. The plasmid was isolated
from bacteria by Alkaline Lysis Method and was transformed to Escheri-
chia Coli DH 5a and colonies were inoculated in NSM to check degrada-

tion ability. © 2009 Trade Sciencelnc. - INDIA

INTRODUCTION

Endosul phan isthe commonly used pesticidefor
thefruiting plantslike cashew. The pesticide hasbeen
foundinthefruitsandthesoil intheregionwhereitis
used abundantly. The pesticide has also affected the
pregnant mothersand childrenintheregion. Degrada
tion of thepesticideisvery dow and thebiomagnification
israpid. Degradation of the pesticidewastakenasa
chdlengeto reducethe number of peoplebeing affected
by the pesticide™.

MATERIALSAND METHODS

Soil sample

The soil samplewas collected from acashew plan-
tation where endosulfan has been sprayed about three

years ago from Kasaragod District, Kerala. The sail
samplewascollected from different aress. It was stored
in dark for one month prior to enrichment™4.

I solation of endosulfan degrading organism from
soil sample

Two typesof Mediawere used- NSM (Non-Sul-
phur Media) and FTW.

Chemicals

NSM (g\L)
Di potassium hydrogen
phosphate - 0.225g

FTW (g\L)

Di potassium hydrogen
phosphate - 0.225g
Potassium dihydrogen Potassium dihydrogen
Phosphate - 0.225g Phosphate - 0.225g
Ammonium Sulphate 0.225g Ammonium Chloride 0.22

MgSo, 7H20 - 0.05g Magnesium Chloride - 0.845g
Ferrous Chloride - 0.005g

Ferrous Chloride- 0.005g



mailto:brajuraj@yahoo.com

70 Biodegradation-end of the road for endosulfan

Current Ressarch Poper

NSM (g\L) FTW (g\L)

Calcium Carbonate - 0.005g Calcium Carbonate - 0.005g
- Glucose - 1.0g

Trace element solution Trace element solution

(mg/L) (mg/L)

MnSo, - 169 mg MnClI, - 198 mg

ZnSo,- 288 mg Zn Cl, - 236 mg

Copper Sulphate- 250 mg  CuCl, - 24 mg

Cobalt Sulphate - 28 mg

Nicl,- 24 mg

Na, Mo O, 2H,0 - 24 mg -

pH =72
Bothmedia(NSM and FTW) were prepared and

pH was adjusted to 7.2. The mediawere autoclaved

and poured into sterileboiling tubes. 1.5ml of technica
gradeendosulfan wasadded to dl tubes. Onetubewas
kept as control. Two gram of soil wasadded to tubes
and incubated in dark for 40 days, at room tempera-
ture,

Following tests were done to study the morpho-
logicd characteristicsof i solated Organism,

1. Simple Saining - Thismethod is useful to ob-
servethemicroorganism’s morphology and cell ar-
rangement.

2. Grams3aining- Thismethodisusedtodifferen-
tiate gram positiveand gram negative bacteria

3. Isolated Organismswere sub cultured toget apure
culture. (Fungi and Bacteria).

4, Catalasetest - Toidentify the bacteriathat pro-
ducesenzyme cata ase, which splits hydrogen per-
oxideinto oxygen and water. .

5. Oxidasetest - Toidentify the organism producing
oxidase that oxidizesthereagent to acol oured prod-
uct.

6. Motility test - It isused to demonstrate bacterial
moatility.

7. CitrateUtilization test - Toidentify the bacteria
which utilizecitrate as sole source of carbon.

8. Indoletest - To determinethe ability of an organ-
ismto produceindole.

9. NitrateReduction (NR) test - To determinethe

ability of an organismto reducenitratesto nitrites.

Methyl Red-Voger Proskauer (MR-VP) test - To

determinethe change pH of medium and produc-

tion of acetone.

11. Gelatin liquefaction test - Toidentify the organ-
ismwhichutilizesgddin, resultinginhydrolyssand
liquefaction of gelatins.

12. Sarch Hydrolysistest - To determine whether

10.
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the organism produced extracd lular amylase.

13. Lipid Hydrolysistest - To determinewhether the
organism producesthe extracellular enzyme, li-
pases.

14. Toidentify unknownfungi; Lactophenol Cottonblue
test wasdone.

Standardization testswere carried out to find out
the optimum conditions of degradation- pH, tempera-
ture and substrate concentration.

Analytical methods”

Both TLC and GC analysiswere donefor quanti-
tative analysisof amount of endosulfan monal dehyde.
For TLC, plates coated with Aluminawere used. The
solvent used was Petroleum ether: acetone(4:1) or chlo-
roform: ethyl acetate (3:1). Plateswere observed by
spraying silver nitrate. For GC, the column was made
up of silica. Compared to TLC, GC was more sensi-
tive
Transformation

Plasmid DNA wasisolated usingAlkalineLysis
Method. Competent Cells were also prepared and
Transformation wasdone. Test to determinethedegra-
dation of Endosulfan by transformed bacteria, non-trans-
formed bacteriaand i sol ated bacteriawere a so done.

RESULTS

A mixtureof Endosulfan degrading microorganisms
wereisolated (Bacteriaand fungi). Following thebio-
chemical tests; the bacteria were identified as
Renibacterium salmoninarum and Kurthia species.
Fungi wereidentified asAspergillusniger and Fusarium
species?d. After standardization, it wasfound that the
optimum conditionsfor degradation of endosulfanwere:
Optimum pH-7.2; Optimum temperature-25°C; Opti-
mum substrate concentration-1.5ml.

Using both TLC and GC method, it wasfound out
that endosulfan (Tota Endosulfan, o.endosulfan ?and 3
endosulfan) were degraded to Endosulfan
Monaldehyde. Plasmid DNA was isolated and was
confirmed by Agarosegel eectrophoress(AGE).Blue
coloured colonies were observed after
transformation. The Transformed E.coli wasfound to
degrade Endosulfan. Therefore, degradationisaplas-
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Test Culturel Culture?2
Catalase test + +
Oxidase Test + +
Motility Test Non-motile Motile
Citrate Utilization test + +
Indole Test i -
NR Test + -
Detection of H2S Acid buitt, Acid butt
production using TSI Alkaline Slant . '
. Alkaline Slant

medium NoH2S and gas NoH2S and

. NoH2S and gas
production NoH2S and gas gas .

. . production
production production
MR - VP Test -
Gelatin liquefaction test
Lipid Hydrolysis Test -
Starch Hydrolysis Test +
mid borne character and transformed E.coli showed
acquisition of thisnew character.

DISCUSSION

Theorganismswhich wereisolated from soil with
endosulfan, were able to degrade endosul phan'®. The
oxidation reectionfavoured thed pharisomer. Hydrolyss
involved anovd intermediate, tentatively identified as
endosulfan monaldehyde, on basis of gas-chromatog-
raphy. Theaccumulation and decline of metabol itessug-
gest that the parent compound was hydrolyzed to the
putative mona dehyde, thereby rd easing thesulfitemoi-
ety required for growth®. It was also found that the
degradation isaplasmid borne character andistrans-
formed to E.coli DH5c.
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