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ABSTRACT

In present study the degradation potential of eighicroorganisms used were Pseudomonas aeruginosa,
Pseudomonas fluorescens, Bacillus cereus, Alcatigefaecalis, Trichoderma viride, Trichoderma Kkofiing
Penicillium chrysogenum and Rhizopus stolaniferevassessed for degradation of Cypermethrin by sople
technique under controlled environmental conditioihese four microorganisms primarily isolated from
Cypermethrin treated cotton field soil and they eveapable of utilizing pyrethroid pesticide Cypetimie as sole
source of carbon and energy. Bioremediation of @yiitherin was analyzed in three varying concentmatsuch as
50ppm, 100ppm, 150ppm in pg/ml ratio after 14 dpgsiod of incubation by dry weight of mycelia, Gas
chromatography-Electronic capture detector (GC-EC&})d Gas chromatography-Mass spectroscopy (GC-MS)
profiling for the metabolite detection. Simultansiyuchemical oxygen demand (COD) was also carriedamd
recorded each 3, 7, 11, 14 days of incubation mkribhe GC-ECD profiling revealed that Pseudomonas
auroginosa potent one to degrade the Cypermethdm2®B%, 69.88%, 53.32% followed by Pseudomonas
fluorescens 79.28%, 66.97% and 51.21% at testeg@rBD@00ppm, 150ppm concentrations respectively afte
days incubation period. While Bacillus cereus, Afenes faecalis, Trichoderma koningii, Penicillium
chrysogenum, Trichoderma viride and Rhizopus stfdarshowed moderate degradation of Cypermithrianth
Pseudomonas aeruginos®@he GC-MS result sheet showed that Pathalic acid Broponic acid are the two
primary metabolites obtained. The fish tolerancgalecorded with residue and Cypermethrin, reshiveed that
fish tolerance was more in microbial degraded rasidf Cypermethrin than the 100ppm Cypermethrirerdfiore
Pseudomonas auroginosa was more potential to degthd toxic compound like Cypermethrin in soil atsb
beneficial for soil remediation for high yield praction of crops.

Key words: Biodegradation, Cypermethrin, Scale up techni@eeudomonas aerugino2QD GC-ECD,GC-MS,
Pathalic acid, Proponic acid. Fish tolerance.

INTRODUCTION

The first organic synthetic pesticide potassiumtdircryslate was used as insecticide The termigdses covers a
wide range of compounds like insecticides, fungisidherbicides, rodenticides, molluscides, nents;i plant
growth regulators and heavy metals like copper;,zimsenic, lead, cadmium and mercury (Hayes, 195%png

these, organo-chlorine (OC) insecticides which wesed to control insects attack were banned orctst after the
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1960s in most of the technologically advanced ceesibecause of its hazardous effect on environnTdrereafter
introduction of other synthetic insecticides likeggnophosphate (OP) in the 1960s, carbamates ifslamd

pyrethroids in 1980s, herbicides and fungicideghia year 1970s-1980s contributed greatly in pestroband

agricultural output. Ideally a pesticides must éibal to the targeted pests but not to non-targggrosm including
man. Unfortunately controversy and abuse use dfgudss soil surface was contaminated. The rampsatof these
chemicals, under the adage, “if little is good,oh hore will be better” has played havoc with cheohealth

problems of humans and other life forms along wih and environment pollution.

There were enormous studies conducted for degeoadatif such harmful pesticides. The potential of
microorganisms to degrade and remove pesticide oinhas also been successes fully attempted g[2oral,
1990). Therefore the present study is based odebeadation of pesticides by using biological sewsach as soil
microorganisms. There are many microorganisms ptesehe soil but only few microorganisms have logential
for pesticides degradation. Isolation of these atoganisms was carried out from the cotton, Brigjadl wheat
cultivated soil by enrichment soil methods in ladtory with addition of pesticides. Three differgugsticides
belonging to insecticide, fungicide and herbicideup were selected and used for microbial degradaflhe
technical grade Cypermethrin-25EC, Bavistin and-B, were selected for the degradation because thestecides
are widely used for controlling the different pestcrop in India.

In cypermethrin-25 EC belonging to pyrethroide fgmised as insecticide in large scale commerciaicalgure
applications as well as consumer products for déimparpose. It was synthesized in 1974 and firstirketed in
the year 1977. Pyrethroide have four major a gélmeramong which Cypermethrin belongs to fourth egation
(Casida, 1980). The synthetic pyrethroid insecéisidre analogs of naturally occurring pyrethrinpersbotanical
origin (Elliott, 1980) and derived from dry flowexf Chrysanthemum cinerariaefoliuplant which have been
known since the nineteenth century (Grahtal, 2001). It is unlikely to contaminate the groundtar because it
binds tightly to soil particles. The huge amounpeéticide application causes desired side effat{sopulation and
activity of beneficial microorganisms in soil (Pa&ydand Singh, 2004). Soil microbes showed differeaponse
against different types of insecticides. Cypermiatand monocrotophos had adverse effects on thénamber of
soil bacteria in the soil while fenvalerate hadyemw effect on the soil microbes (Rangaswamy aedRateswarlu,
1992; Ajazet al, 2005). Therefore soil fertility is decreased! atlue to which crop production is also affected.
Among the different genera of microorganisms fogrddation of pesticides, gen®seudomonasas a special
status, as the strain Bf cepaciaare known to metabolize broad range of organicgmmds and utilizes more than
100 different substrates as the sole source ofooarbitrogen, sulfur (Dagley, 1986). Many effortavk been
undertaken to isolate bacteria, capable of biodkgian of synthetic pyrethroid insecticides andtaoff pyrethroid-
degrading microorganisms have been isolated frollated soil and water (Sakatéd al.1992; Maloenyet al.,1993;
Haldenet al.1999; Nirmaliet al., 2005; Jilani and Khan, 2006; Tallet al., 2008; Murugesarmt al.,2010a).In
vitro studies have shown that microorganisms have dgpaéei degrade cypermethrin mainlyseudomonas
aeruginosamore efficacious than other microorganisms (Musageet al., 2010a and 2010b; Jilani and Khan,
2006). These microorganisms were isolated fromafoihe pre treated Cypermethrin cotton and Brinjalp field
(Murugesanet al.,2010b).In vitro study showed two soil bacteria that are able gyalie cypermethrin insecticide;
they are the member of the genBseudomonaandSerratia(Grant, 2001).

MATERIALS AND METHODS

Chemicals:

Cypermethrin-25EC.

The Cypermethrin-25 EC (BASF India Lid.) was pumd locally from Mondha market, Agriculture Shop,
Aurangabad.

Composition:

Cypermethrin-25 EC Technical: (70% basis) 36% w8urfactants- Cresilax AE1, AE2, AE3, (Calcium safit
Alkyl benzene sulphonate, Alkyl phenol Ethoxylatei glyceride Ethoxylate): 10.00% wi/w., Solvent-IX-54.00
w/w, Total 100.00% wi/w.

Chemical formula: Cy,H;503NCl,
Cypermethrin  IUPAC Name: [(RS)wu-cyano-3-phenoxybenzyl RS-cis-trans3-(2,2-dichlorovinyl)-1,1-
dimethyl-cyclopropanecarboxylate.]
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Collection of soil samples:

The soil samples were collected from the differgtees of Cotton, Brinjal and wheat cultivated figidm Belora
Dist. Jalna (M.S) India. These fields were alreagjyrayed with Pesticides mainly Cypermethrin-25 EC,
Carbendazimand 2, 4-D for past few years. The soil sampleseveellected in sterile polythene bags for further
study.

Soil enrichment Technique for isolation of Pesticids degrading bacteria:

Soils samples collected from the top 0-15 cm dfifigots and were air dried and maintain 20% (whagisture
content. Fifty grams of each sample was placedkiglass plates and covered to maintain moisturelitions. The
soil samples were treated with mix aqueous solutib@ypermethrin-25 EC, Carbendazim and 2, 4-Debfipal
concentration 1000 ppm by mixing gently and incaetait room temperature for two weeks. The moistorgent
was maintained using distilled water. The pestigiteatment was repeated three times for everyweeak of time
interval.

Isolation of Pesticides degrading microorganisms:

The enriched culture method was used to isolaté#sticides degrading microorganisms from soilidamnent of
pesticides degraders were carried out in 150 mima@hminerals salt medium in 250 ml conical flake medium
was sterilized at 12C for 30 min. Followed by addition of 1% (w/v) oésticides separately as a sole source of
carbon and energy. Consequently, second enrichmastcarried out by transferring 1 ml of from fiestriched
flask culture into freshly prepared and sterili&dml of minimal minerals salt medium and was ireted for same
growth conditions. Isolation was done on sterileimial minerals salt agar media plates with 0.25%tipieles.
After 3 days incubation different types of colongn& observed and pick up isolated colonies andtaiaion slants

for further study.

Minimal minerals salt nutrient culture medium (Bactria):

The medium FTW media (Herman and Frankerberger91@@mprised of KHPQO,- 0.255, KHPQ,-0.255,
(NH4)2SO-0.255, MgSQ.7H,0-0.05, CaC@0.005 and FeGMH,0-0.005 was blended with 1 ml of trace
elements solution (Focht. 1994). The Focht tracemeht solution contained (in mg/l): Mgg8,0-169,
ZnSQ,.7H,0-288, CuSQ5H,0-250, NiSQ.6H,0-26, CoSQ@-28, and NaMo0,.2H,0-24; all in gm/l ratio. The P
was adjusted at 7 and media were sterilized at CXbr 15 minutes.

Minimal minerals salt nutrient culture medium (Fungi):

A synthetic medium was used containing 50,2 g, KH,PO,-3g, MgSQ. 7H,O- 0.5g, glucose- 3g,
microelements minerals solution -2 ml (Cooney ardlihe, 1972) and distilled water 1 liter. Thévias adjusted at
7 and media was sterilized at 221 for 15 minutes.

Identification of Microorganism:

Several microorganisms were isolated and identifigdonly those microorganisms which showed highwgh rate

were used for further pesticides degradation st&dyticularly four bacteria and four fungi wereestéd for the
Pesticides degradation. The fungi were identifiadDiepartment of Botany, Research laboratory, Governt

institute of science, Aurangabad (MS) India, usimgnual of soil fungi - Joseph C. Gilmaktotal of four bacteria
capable of fast growing in the presence of pesicidsing them source of carbon and energy werdifiylem the

basis of 16s rDNA sequencing using universal prim&he molecular identification of bacterial isektwas done
by National center for cell science (NCCS) Pune.

Scale-up technique:

1ml of 24 hours old four bacterial sub cultured mrsion inoculated in separate 250ml Erlenmeyeskéla
containing bacterial nutrient culture media with ®@/L concentration of Cypermethrin and control veasved
without bacteria suspension and 1ml four days oldr ffungus mycelia/spore suspension was inoculattx
separate 250ml Erlenmeyer flasks containing fungatrient culture media with 50 mg/L concentratioh o
Cypermethrin and control was served without fungpere suspension. The microbial culture inoculdtasks
were kept in orbital shaker at 30 © C with 160 r@otation per minute) for 14 days. After 14 daysirafubation
period, 1 ml of these 14 days old Cypermethrin ddgd culture media and 100 mg/L of Cypermethrin
concentration was added into another 250 ml ofriankeyer flasks containing nutrient culture mediurd aontrol
was served without microorganism. The flasks weairakept on orbital shaker at 30 °C with 160 rpmé&nother
14 days incubation period. Likewise, the microkialture was sub cultured into other nutrient cétumedia
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containing Erlenmeyer flasks with Cypermethrtimeentration of 150 mg/L and was kept on orbitalkshat 30

°C with 160 rpm for increasing a total incubatfariod of 42 days. At this stage, the isolated auoganisms were
found adapted to Cypermethrin-25 EC and by assgssenCypermethrin as a sole source of carbonrfmwty and

maintenance.

Chemical oxygen demand (COD):

COD was determined as the oxygen required for ctemaxidation of organic matter with the help ofosiy
chemical oxidant. (Reflex condensation witftrko; methods using manual of water and waste water sisaly
NEERI). COD was determining by refluxing sufficiedituted culture filtrate of microorganisms for aurs, in the
presence of HgSaand AgSaq, in concentrated $$0,. After refluxing residual KCr,O; was estimated by titrating
content with .01N ferrous ammonium sulphate usirfgrenin as indicator with wine red color which wide end
point.

Residual quantification analysis of Cypermethrin byGas Chromatography with electronic capture detecto
(GC-ECD):

After every 14 day’s interval the final concentoatiof cypermithrin was determined by GC-ECD methodse
solution mixture was extracted with dichloromethattee organic layer was obtained and it was dried ee
dissolved inn-hexane. The GC conditions were as follows: electrapture detector with SPB-5 capillary column,
injector/interface temperature 260°C, oven tempeeaR40°C, detector temperature-300°C, and N2 aragas 1
ml/min.

Detection of cypermethrin metabolites by Gas chromagraphy and Mass spectroscopy (GC-MS):

Culture filtrate of medium containing cypermethmvas extracted with dichloromethane. The dichlordraeé

extract was evaporated and the residue was disbalvacetone. The extracts were analyzed by GC-BIgtors

Analytical laboratory Pvt. Ltd. Pune). The GC-MSsis was performed in electron ionization (El)ded70 eV)

with an Agilent gas chromatograph equipped witiM&hdetector. A HP-1701 capillary column (30 m ldngt0.25

mm id x 0.25 im film thickness) was used with diaitemperature program of 80 °C for 1 min; in@eéup to 200
°C at 8 °C/min and held for 2 min. and finally iresed up to 260 °C at 15°C/min and held at 2600t ® min.

Nitrogen was used as the carrier gas at a confitamtof 1.0 ml/min. The samples were analyzed ifitspode

(1:20) at an injection temperature of 260 °C andehsource temperature of 230 °C and scanned imées range
from 50m/zto 450m/z

Fish Assay:

Healthy(10+0.5 g) were brought to the laboratory from filesshwater pond of the Harsool Lake, Aurangabae Th
fish were acclimatized to the laboratory environtniem about 5 days. They were regularly fed withmeoercial
food pellets and given aeration. Feeding was stbfyedore 24 hours of the commencement of the Adstr 24
hours a pair of fish was added into aquaria. Origltmy fish were used in the experiments. Fish vesqeosed in
one liter glass aquaria containing 100 mg/L of ipgts and in other aquaria containing pesticigessdue (1:1).
Regular feed was given fishes and oxygen supplymaistained with mini aerator pumps. The behavidishes
was observed closely for the first five hours aatéd extended up to 3 hours with intervals obs@wat This
finding test gave an idea to bring about mortaditg tolerance in the test species of fishes.

RESULTS

On the basis of morphological characterization fingr fungal cultures were identified dsichoderma viride,
Trichoderma koningii, Penicillium chrysogenwand Rhizopus stolanifeand bacteria were identified through 16s
rDNA sequencing a8lcaligenes faecali§Accession No. HQ202537.1pseudomonas aeruginosgdccession No.
JF708942.1. Strain IRMD-2010pseudomonas fluoresce(ccession No. AF094731.1. strain ATCC 17574) and
Bacillus cereus (Accession No. HM752769.1. Strain IMAUB1022 CSEQD The identified Fungi and bacteria
were used further for biodegradation of Cypermet2s EC.

Chemical Oxygen Demand:

During the experiment, a good correlation was distadd between Chemical Oxygen Demand removal and
Cypermethrin degradation rates. It was observed itiaroorganisms showed degradation of Cypermethtin
different concentrations of 50mg/I, 100mg/l and m§@in minimal minerals salt medium af 37", 11" and 14'
day’s intervals. The percentage decreased durmbittdegradation Cypermethrin following result wasained.
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A) Bacteria:-P. auroginosarecorded maximum degradation at 50mg/lI concentratas 14.80%, 32.80%, 71.20%
and 90.33%, at 100 mg/l concentration 14.16%, 28,273.89% and 76.39% removal of Cypermethrin was
recorded, at 150 mg/l 16.57%, 28.24%, 32.55%, an@3Bs respectively. Followed 3 fluorescensit 50 mg/l as
13.89%, 30.28%, 56.03% and 84.37%, in 100 mg/l3%.,520.94%, 70.64%, and 72.37%, at 150 mg/l as699,6
27.55%, 32.09 % and 48.48% andBincereusat 50 mg/l 11.17%, 28.39%, 71.20% and 72.00% ey, at 100
mg/l 10.31%, 23.98%, 67.57% and 72.02% respectiaely in 150 mg/l 15.99%, 28.58%, 30.69% and 44.39%
respectively whileA. faecalis at 50 mg/l 9.36%, 27.44%, 53.03% and 69.00% 10& mg/l 11.53%, 13.84%,
62.97% and 66.78% respectively and at 150 mg/l eatnation it showed the lowest removal of Cypermiattvith
COD as 07.40%, 24.56%, 33.95% and 38.55% degraddatis observed and recorded.(Table no. 1)

B) Fungi:- The four fungi selected for degradatistudy asT. viride, T. koningii, P. chrysogenuand R.
stolaniferousamong theT. viride had recorded maximum degradation potential at 50 dg34%, 30.59%, 56.03%
and 78.00%, at 100 mg/l 9.613%, 18.91%, 48.80% &h68% and at 150 mg/l 13.00%, 23.65%, 32.44% and
32.47% respectively. 1. koningii at 50mg/l it was 12.98%, 26.17%, 54.80% and 77,0824.00 mg/l 12.40%,
18.91%, 49.49% and 60.31% respectively and lasthp@ mg/l 09.32%, 23.65%, 31.51% and 41.23% refEdy.

In P. chrysogenunat 50 mg/l 11.62%, 26.50%, 47.98% and 70.67%, &trmh@/l 10.13%, 18.58%, 48.12% and
60.84% and at 150 mg/l 11.39%, 29.91%, 32.79% dndi780. FinallyR. stolaniferusat 50 mg/l 11.17%, 29.96%,
43.96% and 67.34% respectively, at 100 mg/l it alasved 0.173%, 15.54%, 39.42% and 59.61% respbctased

at 150 mg/l showed very less degradation was recb@.42%, 20.32%, 30.23% and 32.59% respectij€able

no. 1)

Cypermethrin detection by GC-ECD:

The Bactria ofP. aeruginosa, P. fluorescenB, cereusand A. faecalisand fungi T. viride, T koningii, P.
chrysogenunand R. stolaniferousvere enriched and adapted by scale up processnimati salt medium (MSM)
containing Cypermethrin as a sole source of cadomh energy at varying concentration as 50mg/l, JDand
150mg/l respectively. The scale up process wasechout with successive frequent microbial subtgels from
lower concentration to higher concentration of Gypethrin after 14 days time interval under contimsioncubation
at 30 C with 160 rpm shaking speed.

The GC-ECD data illustrates that, after a period4fdays intervals at 50 mg/l, 100 mg/l and 150Imigie P.
aeruginosahad degraded Cypermethtrin up to 81.35%, 70.

and 53.32% respectively than control. FollowedFbyfluorescensiegraded Cypermethrin up to 79.28%, 66.97%
and 52.66% respectively than control. TBe cereusshowed 66.34%, 57.07% and 51.21% degradation of
Cypermethrin respectively aril faecalisshowed 62.45%, 57.07% and 35.03% degradati@ecésely.

While fungi T. viride had maximum degradation up to 66.06%, 58.59 %44n@d1% respectively than the control.
In T. koningiishowed 61.81%, 56.01% and 36.36% degradationctggly. In P. chrysogenumecorded 55.01%,
54.69% and 35.80% degradation respectively andlfileast degradation was by. Rtolaniferousup to 47.89%,
35.00% and 13.63% at 50 mg/l, 100 mg/l and 150 mayiicentration of cypermethrin respectively (Talke 2).
The COD, GC-ECD analysis data showed that the Bad®e aeruginosenad more potential for cypermethrin break
down into simple compound&Vhile BacteriaA. faecalisand fungiR. stolanoferoushad recorded minimum
degradation of cypermethrin at all three selectedcentrations. Therefore Bacteffa aeruginosahad highest
potential for removal of cyermethrine and less ptiédé was recorded by the fung&s stolanoferousn minimal
minerals salt medium. The result indicates thahasoncentration of Cypermethrin increased thegeage rate of
degradation was decreased, indicating that higbacentration of Cypermethrin was harmful for thevgh of
microorganisms, buf. auroginosashowed significant degradation at higher concéntraof Cypermethrin.
Therefore the BacteriB. auroginosawas the potent only potent microorganism for tlype&methrin degradation
than the other microorganism studied.
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Table No.-1: Chemical oxygen demand of Cypermethrimicrobial degraded Residues and control after peadic day’s intervals

g;’g;‘/‘l"‘) Days| Cont.| Pa | % P.f. % Bc. | % Af. % | Tv. | % | Tk | % Pc. | % Rs. | % | cV.
3 | sisay| sar1 | 148°| ioags| 1389 | yors| 1117 | ta7ig| 936 | o | 1434 | Loags| 1298 | Logas| 1162| g | 1147| 02001
o |7 | +1557 | ste0s| 3280 g1 | 3028| goes | 2839| Lasns | 2744| ipus| 3059 gy | 2647| [y | 2650 Lgiys| 2096 | 01431
11| sa77e | saqic | 220 S3'a0: | 5593 oz | 7120| 7ac | 5393 | L6y | 5603 | [ogy | 5480 | o | 47:98| 30, | 43.96| 01804
14 | i1rag | s0073| 0% | c75a0| %34 | 3701 | 7290 | Lo4ms| 6900 Lemy | 7800| F0'5 | 7700 | (G, | 7067 | S| 67:34| 05007
3 | uso1| srasr| 1416 | saaps| 1153 sa7rs| 1031 | Lengy | 1153| jo1o, | 9613|750 | 1240 | 5] 1043 5005| 0473| 0.0376
oo |7 | 26132 | s1a15| 2B2L| Lpag| 2094 173 | 298| iVgn| 1384 L1gog | 1891 syagg | 1891 Logop | 1658 | Lorgy | 1554| 00762
11 | sgaor | s106 | 7389 oz | 00| u30: | 6757 | sya0e | 6297 | siige | 4B80| g | 4949 | Lirn¢ | 4812 G| 39.42| 01148
14 | i7ga7 | sar10| 5% | a03| 7257 | stars| 7292| g1 | 6678 soa0a | 6108 | Lo 0n | 6031 | Gygy | 6084 | igg, | 5961 00829
3 | G380 | cario| 1657 | Sras0| 9996 | savio| 15%9 | age| 0740 fosup| 1390| Sare| 0932| Fagy| 11:39| Fo7, | 06.42| 0.0254
oo |7 | a7 | mizs| 2824| Sge| 2155 35y | 2658 | Loy | 2496 | [1on | 2365 g | 2395| Lya0n| 2991 Ly rgp | 2032 00309
11| fh0a | zar10| 255 | iroap| 3299 iroar| 39| isa01| 395 i57o1| 24| ioogs| 157 | iasy | 3279 | Lgos| 3023| 00351
14 | Sooa | 20421 | 5923| sario)| 4348| \5gy | #439| 13va0| 3855| gy | 3247 | wso | 4123 ipoar| 4147 | ipaip | 3259| 0.0520

Value expressed as mean of triplicates+ S.E.M= @&ach error of mean. C.V.= Coefficient variance &P Pseudomonas aerugingsa
P.f.- Pseudomonas fluorescens ,B.c.- Bacillus ceref\.f.- Alcaligenes faecalis, T.v.- Trichodewirade, T.k.- Trichoderma koningii,
P.c.- Penicillium chrysogenum and R.s.- Rhizopoisusifer.
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Table No-2:. GC-ECD Analysis of Cypermethrin microbal degraded residues.

Pesticides Conc M.O. Area of Sample  Area of $td.ilutidn factor | Concentration mg Degradation Po
Control 25.702 166.394 500 3.09 00.00
P.a. 42.36 291.892 100 0.58 81.22
P.f. 219.859 137.348 10 0.64 79.28
B.c. 356.52¢ 137.34¢ 10 1.04 66.3¢
50mg/I Af. 84.469 291.892 100 1.16 62.45
T.v. 180.812 137.348 20 1.05 66.01
T.k. 48.886 166.394 100 1.18 61.81
P.c. 101.237 291.892 100 1.39 55.01
R.s. 117.234 291.892 100 1.61 47.89
Confrol 47.73¢ 291.89: 100¢ 6.54 00.0¢
P.a 81.74: 166.39¢ 10C 1.97 69.8¢
P.f. 45.015 166.394 200 2.16 66.97
B.c. 23.503 166.394 500 2.82 57.07
100 mg/l Af. 58.687 166.394 200 2.82 57.07
T.v. 37.184 273.71 500 2.72 58.59
Tk 240.70° 166.39¢ 5C 2.8¢ 56.01
P.c. 722.47: 291.89: 10C 2.97 54.7¢
R.s. 70.847 273.71 300 3.11 35.00
Control 61.724 273.71 1000 9.02 00.00
P.a. 307.278 291.892 100 4.21 53.32
P.f. 292.012 273.71 100 4.27 52.66
B.c. 150.54¢ 273.7: 20C 4.4C 51.2]
150 mg/I Af. 401.11¢ 273.7:. 10C 5.8€ 35.0%
T.v. 77.715 291.892 500 5.32 41.01
T.k. 196.328 273.71 200 5.74 36.36
P.c. 211.432 291.892 200 5.79 35.80
R.s. 53.278 273.71 1000 7.79 13.63

P.a.- Pseudomonas aerugingsk.f.- Pseudomonas fluorescem.c.- Bacillus cereus, A.f.- Alcaligenes faecdlis,- Trichoderma viride, T .k.-
Trichoderma koningii, P.c.- Penicillium chrysogenand R.s.- Rhizopus stolanifer

Detection metabolite of Cypermethrin-25 EC throughGas Chromatography and mass spectrometry (GC-
MS):

The GC-MS chromatogram revealed that primary mditeisoof degraded cypermethrin were found as Hictha
acid -isobutyl 2-pentyl ester, Phthalic acid-butybctyl ester, 2-Propenic acid-3-(4- methoxyphgyéthylhexyl
ester, Azuleno(7,9- Dihydroxy-6,9a-dimethyl3-metngdecarhydroazuleno[4,5-b]furan-29(3H)-one)  and
Cyclopropane carboxylic acid which were detectedheyGC-MS analysis.

From these result it is concluded that the isolaéctoorganisms were effective for breakdown oficcompound
like cypermethrin especiallf?. aeruginosawhich was more potent for cypermethrin degradatow obtained
primary metabolites which were less hazardousecetivironment than cypermethrin.

Fish assay against the Cypermethrin pure and Cyperethrin degraded microbial residue.

Tolerance and mortality of fish against Cypermetlamnd their microbial residue was examined after loour time
intervals up to three hours time duration. In betwe®ne hour fish was feeling uncomfortable in Cygpethrin,
mortality was increased and tried to reach theaserbf water. One fish was dead after 35 minutee tiuration in
100 mg/l Cypermethrin concentrated medium. At nesidoncentration (1:1 ratio) fish was very unsteadné no
movement was seen. After 120 minutes fish of redidwlution was very uncomfortable and movement was
increased while in Cypermethrin solution contaimiaium fish died after 60 and 65 minutes. Afted I8inutes
time duration residue contains aquarium fish movenveas increased and fishes gathered near aecmerwas
dead after 150 min and one resist up to 3 hourkl€Tdo. 3). Result revealed that microbial degradsitue fishes
showed tolerance and more time survival capacign t@ypermethrin solution and it had proved thatraegd
residue of Cypermethrin was not harmful for the aiqulife, therefore microbial degradation of Cypethrin is
eco-friendly and non toxic to the environment.
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Table No.-3: Effect of pesticides alone and theirefjyraded residue on fish mortality.

Time

Pesticides (Min.)

Degraded residual liquid (1:1) Pure Pesticides ifigQ)

Very unstable and immediately tried to reach
the water surface. one fish dead after 35 nin.
Both two fishes was dead after 60 and |65
min.

60min Fish was very unstable and no movement wssrebd.

Cypermethrin- | 120min. | Survival rate was increased by movementisarfishes.
25EC,

Survival rate was increased and fishes gathered thes
180min. | aerator and one was dead after 150 min while tefte8 resisy -
up to 3 hours.

DISCUSSION

During experimental study conducted in scale upgse bacteri®. aeruginosahad retained their degradation
capacity at wide range of'P.5 to 8.53. The chemical oxygen demand resulivelichat removal of organic load
was proportional to the cypermethrin disappearambe.P. aeruginosashowed highest COD reduction (90.33%,
76.39% and 50.23%) at 50 mg/l, 100 mg/l and 150 negpectively while fungR. stolaniferousecorded minimum
reduction of COD as 67.34%, 59.61% and 32.59% atms@, 100 mg/l and 150 mg/l respectively. Similar
correlation between COD removal and degradation alss observed by S. Jilani and M. Altaf Khan (2086d
Berchtold, et al. (1995), who noticed the same correlation betwden COD removal and Biodegradation of
increased concentrations of Cypermethrin from 28-a®)/| gradually decreased the degradation perfocaaf
IES-PS-1 and 2, 4-DAT and also 2,4 and 2,6 diantoloene degradation by acclimated Bacteria (Pesck a
Wunderlin, 1997). The COD monitored during bioremagdn showed that the reduction in COD concertdratias
directly proportional to the degradation of thegmarcompound into its intermediates or less harrofwhpounds
with increasing period of time. Previous researthdies also reported that COD is a direct indicabdr
bioremediation (Singh and Fulekar,2007).

The potential of microorganisms isolated from thetan cultivated field to mineralize the cyperméthinto
primary metabolites were evaluated by using GC- t&hod. The finding of present study revealed tight
different microorganisms’ i.e. four fungal generaddour bacteria genera showed varied degradaftidities at
several tested concentration of commercial basgue@yethrin. The bacterial growth density was calmd at
optical density 600nm showed that theaeruginosdad faster growth than other Bacteaia in fungi the mycelial
dry weight showed that the viridewas more effective than other selected fungi. Sinfihdings were reported by
Lee et al. 1998 that the genu®seudomonasvhich was gram negative, rod shaped, highly oxigatand
metabolically versatile due to which it was abledlegrade aromatic hydrocarbons and pesticides fameesl more
growth than other microorganisms. At the higherosmtration of cypermethrin the optical density etteria and
dry weight of fungi decreased. As the Similar fimgh were reported by Jilani and Khan, 2006 thateling in
concentration of insecticide decreases the actioftynicroorganisms. However, at increased concgatraof
cypermethrin from 50ppm to 150ppm a marked negaffect on the rate of degradation was observeigher
concentration of cypermethrin. Several researclass reported similar result of lower degradatidnhayh
concentration of hazardous organic compounds (Gaarth Strevett, 2000; Leet al, 1998; Pesce and Wunderlin,
1997; Smith and Adkins, 1996).

In Present workTrichoderma viride Pseudomonas fluorescens, Bacitlereusand Alcaligenes faecaligrows at
50ppm, 100ppm more effectively but at 150ppm it hest degradation capacity ariRhizopus stolanioferus
recorded as less tolerance against CypermethrinPseudomonas aeruginosaas very potent at 150ppm
concentration. GC-ECD result evaluated tRaeudomonas aeruginoshowed more potential as 81.22%, 69.88%
and 53.32% at 50 mg/l, 100 mg/l and 150 mg/l cotraéions of Cypermethrin respectively (Table No, E®-).
The various researchers also showed fstudomonas aeruginoseas more potent against the cypermethrin
degradation (R.J. Grant, T.J. Daniell and W.B. 82002, S.Jilani and M. Altaf Khan 2004, D. Mal, Singh, &

P. Bhatia 2009, M.H. Fulekar 2009, A.G Murugesaml 2010a). The. aeruginosaand other bacteria was grown
as shake culture in minimal mineral salt mediumtaming Cypermethrin as sole source of carbon arefgy.
Bacterial degradation of Cypermethrin in pure a@tuhas been reported by several researchers sidhlaneyet
al.1998; Leeet al. 1998 and Grardt al. 2002.

The susceptibility and resistance of fish were istidagainst 100 mg/l concentration alone Cypernretand
degraded residue of Cypermethrin. Three fish wesexduor assessing fish against pesticides and tegiraded
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residue. Fish resistance and susceptibility agaiasticides and degraded residue was examined&ffterinutes,
120 minutes and 180 minutes time intervals. Theltesvealed that microbial degraded residue ofeCypethrin
was eco-friendly and less toxic than pure Cypermettherefore the microbial degradation of Cypermiet eco-
friendly and there was no side effect on environimagueous life, soil.
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