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ABSTRACT

Chlorpyrifos is one of the most toxic pollutants dguatic ecosystem. The present study investigheéxtraction
of chlorpyrifos in water and liver tissue of zelishf (Danio rerio). Water was collected at 0, 24, 42 and 96hrs
after the addition of toxicant and the amount ofogbyrifos present in the water and liver tissua. the
concentration level range of 200 pg/L for the esti@n of chlorpyrifos from water and liver tissuémount of
chlorpyrifos in water and liver tissue analyzed BiPLC to know the amount of residue left out in Weter and
zebrafish liver after addition of 200 pg/L of chpgrifos initially. The recoveries were the decrea$eoncentration
chlorpyrifos in water and increase in liver withciease in time of exposure is an indication ofaheumulation of
the toxicant in the organism through uptake. Thisld be hazardous as it could make its way intdfdloel chain.
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INTRODUCTION

To meet the demands of the growing populatiors itécessary to increase the food production. Tinednction of
high yielding varieties has necessitated the fasmeruse fertilizers and pesticides for the contblinsect’s
pesticides. However, improper use of pesticidesréslted in resistance in pest populations, coimtation of soil,
water and the environment and pesticide residutieeifiood products [1].

Fish representing as bio-indicators of environmertatamination and may play an important rolehie évaluation
of the potential risk of pollution in aquatic ersfirments, since they may directly expose to chemiicalised by
agricultural output through runoff or indirectly Bgod chain of the ecosystem, this may reflect biwogical
influences of environmental contamination in wggr The zebrafishanio rerio) is a small equatorial freshwater
fish that has a great tolerance for a wide rangbreéding circumstances has been employed as amiremtal
species in the intensive studies of many othernsisis, from the 1980s. Particularly in recent gearumerous
studies have shown the identified benefits of lidf zebrafish in environmental toxicological stesl[3].

At present, India is the largest producer of p&ie in Asia and ranks twelfth in the world in tige of pesticides
with an annual production of 81647 MT [4]. The ladipesticide industry is dominated by insecticideisereas
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globally, herbicides and fungicides are the keyrsens [5]. Andhra Pradesh is the first highestipielst consuming
state in India [6].

In recent studies, a residue of chlorpyrifos wastfi@quently detected pesticide in aquatic systéousl products,
etc., and thereby raising public concern on safégsidues above the maximum amount (0.05 My k@s detected
in cauliflower in places where chlorpyrifos wasa@d at the recommended dose [7], 0.02 pg/kg imaspi and
rice [8] in Okra and eggplant in different countr{®] and in green vegetables sold in Tokyo majke}L

Different concentrations of chlorpyrifos in waterdasediment samples across the world were alsatédtelt was
found in water (0.3 ug/L) collected from Horquetaeam, in sediment (30.3 pg/kg), in the runoff w628 pg/L)
and in the suspended particles (63 and 225.8 hgikgrown stream of Argentina [11], in water (24c6303.8ppb)
and sediment (0.9 to 303.8ppb) samples collecd ew Damietta drainage canal in Egypt [12], inevdup to
72pg LY of the coastal lagoon system of Laguna de Termi@ampeche, Mexico [13], in surface water (0.007
pg/L) and in ground water (0.016 pg/L) in southeoast watershed of Caspian Sea, Iran [14], in Ebd&y drain
(9.38ng ¢), Egypt [15], in Lake Naivasha (between 8.8 and526g L), Kenya [16] and in paddy field water
samples (0.06 £ 0.001 pg L) in Bangladesh [17]water (0.01-1.31 mg/kg) and soil (0.01-0.81 mg/kg}he
central agricultural areas of Thailand [18].

In India also chlorpyrifos residues were detectedvater samples (0.003-0.006 uL/L) collected fromitKal and
Pant Nagar areas [19], at measurable levels irsbreék from nursing mothers [20], made tea sampbeseeding
the MRL levels in 16% and 20% of the Dooars and tegjions of West Bengal respectively [21] andigsues of
fish (88.6 pg/g) collected from Kolleru Lake in Ama Pradesh, the state where the present studgavded out
[22]. The extent of residues of chlorpyrifos founddifferent parts of India and the world in diféett systems has
lead to the present study.

India is an agricultural country. Its 80% populatis dependent on agricultures. To achieve econbemefit and to
make sufficient supply of food to a vast populatibibecomes necessary to increase the yield gfscr8ometimes
they might cause economic losses. The use of pesdicontaminated the food stuffs, thus insteadupiporting
health these becomes a great health hazard. Cdngidee Indian context, population has been grgwén an
annual growth rate of 1.2% in India and exceed@d 1 billion people in the 2015 itself. As demand fiood is
increasing, so provide the quality of food in Indleuld be geared up in order to meet increasintpdd for food.

The wide use of pesticides for agricultural perfante represents thousands of molecules with ammengr variety
of physicochemical properties that are hazardouvitag organisms. It is due to contamination ofiamber of
aquatic ecosystems, including sediments, waterbéotd. The present study was planned to estimatdetvel of
chlorpyrifos residues in water and liver tissueelrafishand their biomagnifications at Indian region.

EXPERIMENTAL SECTION

Maintenance of zebrafish

Zebrafish Danio rerio) are maintained in our department aquarium fgcfiir more than two generations with
continuous breeding under defined conditions asrde=sd by Westerfield [23]. Fifty fish were housedeach 100L
glass aquaria with continuous aeration at a tenypeyaf 27 + 1°C and 13:11 hr light:dark photopéri&ish were
fed twice a day with alternating diet of freshlytdtaed brine shrimp (sanders brine shrimp co, Ugadd) dry flake
food (tetra brand).

Preparation of stock solution

Technical grade chlorpyrifos (99%) was obtainedrifrthe Nagarjuna Agri Chem Limited, Hyderabad. Ackto
solution was prepared by dissolving 50 mg chlofiogrin 5ml acetone. This was stored at 4°C and ftieisidaily
requirements are taken and added to respectivesiis.

Experimental design

Mature adult zebrafish from our aquarium stock wiept in 20L glass aquaria with continuous aerafamfour
days. Later 200 pg/L of chlorpyrifos was added. 8iemeously control fish were maintained separataler was
collected after 24h, 48h, 72h and 96hrs from fish donducting the experiments. Water was analyzedttfe
concentration of chlorpyrifos at Oh, 24h, 48h, &2t 96hrs after addition of 200 pg/L of toxicant.
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Residue analysis

Water analysis

Water samples were collected at Oh, 24h, 48h, fizh9&hrs after the addition of toxicant in 500 mikeer glass
bottles. The bottles were prewashed with a nonqpete detergent and then rinsed with distilled wated
methanol. The amount of chlorpyrifos residues waaly@ed using High performance Liquid Chromatogsaph
(HPLC) following the method described by Rao et[@¥] with some modifications.

Tissue analysis

The experimental fish were rinsed with distilledt@rgrior to the dissections to avoid the extepedticide residue.
Fish were dissected and liver tissue was colledtisgr tissue was subjected to lyophilisation usliggid nitrogen.
Chlorpyrifos was extracted from the tissue sampbys homogenization in a Potter-Elvejhem glass-teflon
homogenizer using HPLC grade petroleum ether arfydious sodium sulphate (residue analysis grade. T
resultant extracts were centrifuged to removelsdl ¢ell debris and unwanted materials. The extnaere passed
through an anhydrous sodium sulphate column to vemi@ces of water in the samples. Further, theaetd were
again passed through the Florisil column for clgeaf the sample. The resultant extracts were ewpdrto
dryness under reduced pressure in a rotary evap@aatt0°C. Dry extract was dissolved in 1 ml oétaaitrile for
HPLC analysis. Quantification of chlorpyrifos waariied out by means of external standard methodguseak
areas of individual samples. The efficiency of &x¢raction procedure was 95%, with a relative stacidieviation
of 9% at 1 ng/g wet wtn(= 6). The limit of detection of the method was10rih/g wet wt. of tissue.

Statistical analysis
Data were statistically analyzed using the DMR (Eamis Multiple Range) testhe value P<0.05 was used as the
criterion for statistical significance [25]. All ttaare expressed as mean *= SD (n=6).

RESULTS

Chlorpyrifos residue levelsin water and liver tissue

The presence of chlorpyrifos in water after 0, 28, 72 and 96 h was measured by HPLC. The amount of
chlorpyrifos added to water was 200p.g/L initialhe results showed that chlorpyrifos degraded gyifekly and

the residue of chlorpyrifos detection was showitafle 1 and Figure 2. The presence of chlorpyiifdgver after

24, 48, 72 96 h was measured by HPLC. Concentrafiahlorpyrifos recorded in liver was shown in Tah and
Figure 2.

Table 1: Residue of Chlorpyrifos in water and livertissue as determined by High performance liquid cfomatography (HPLC)

Concentration of Chlorpyrifos (ug/L)

Amount

added oh 24t ' 48 F _ 72t _ 96 _
Water Water Liver Water Liver Water Liver Water eiv

200 pg/L 79.3+ 61.3+ 42+ 36.6 + 19.6 £ 295+ 48.1 18+ 63 +

3.05 5.13 0.42 3.21 0.14 2.41 6.92 2.64 5.65

Note: Values are mean (n=3) +SD.
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Figure 1. Standard graph: Concentration of Chlorpyrifos vs Area, 2@l of Chlorpyrifos dissolved in acetonitrile was inpcted
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Figure 2. Residue of Chlorpyrifos in water and live tissue after Oh, 24h, 48h, 72h and 96hrs. 2fi§/L of Chlorpyrifos was
added initially

DISCUSSION

From earlier research it is understood that chléfpy was stated to be producing oxidative stressilting in the
accumulation of lipid peroxidation products in difént tissues of rats [26, 27] but we cannot caially say that
similar oxidative stress is caused in fish alsolo@yrifos residue in water refers to its concetira that has
remained in the water after it has been added t®rw&oncentration of chlorpyrifos remained is gmat to

correlate the relationship between the concentratidded and the concentration remained. The presefc
chlorpyrifos residue in water after 0, 24, 48, 7@l &6 h the amount of chlorpyrifos added to watas 200 pg/L
initially and was shown in Figure 2. A quick degatidn of the toxicant was noticed. It was shownSagd et al.,
[28] that organophosphorus compounds are quicklyattable in the aquatic environment.
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Laboratory studies on the fate of chlorpyrifos ur@water indicate that hydrolysis and photolysisur at moderate
rates under neutral conditions with half-lives bbat a month at a neutral pH and@5%29]. The major degradation
pathway of chlorpyrifos begins with cleavage of fileosphorus ester bond to yield 3,5,6-trichloroyBiginal
(TCP) and this is degraded by microbial activitgl grhotolysis to carbon dioxide and organic matg8].[ Studies
by Karen et al., [31] indicate some aquatic macytgs can absorb chlorpyrifos and help remove imfrihe
aqueous environment. As a result the residue afrphtifos in the water of Nanjing and Guangxi wasletectable
after 21 days [32]. Adsorption by biomass with maxim occurring within 3 h, Sorption to dried leavasd
different waxes influencing photodegradation ofocpyrifos was reported earlier [33, 34, 35]. Alsmerobic
bacteria tend to transform chlorpyrifos by hydradyso produce diethylthiphosphoric acid (DEPT) a3\8,6-
trichloro-2-pyridinol (TCP) [36]. Several studieaye demonstrated that different biological systékesstraw, peat
can effectively retain and degrade pesticidesufiolg chlorpyrifos [37, 38, 39]. Though there amedried leaves,
waxes are macrophytes in the zebrafish aquariuankpdns, faecal and any other biological mattesgmecould be
absorbing chlorpyrifos adding to the quick degraelaroperty of chlorpyrifos. This could be the reador less
amount of residues even among the 24 h and thereaft

CONCLUSION

Chlorpyrifos residue in water refers to its concatibn that has remained in the water after it besn added to
water and the residue in liver refers to conceiatinathat has accumulated in liver tissue as a refuliptake of
water by fish. Analysis of the concentration of arplyrifos remained/accumulated is an effort to elate the
relationship between the concentration added aral ¢bncentration remained/accumulated. Decrease of
concentration of chlorpyrifos in water and increaséver with increase in time of exposure is adication of the
accumulation of the toxicant in the organism thitougtake. This could be hazardous as it could nitak&ay into

the food chain. A constant monitoring program stidag introduced by the Government of India to pteva hazard
free environment to the aquatic biota and to ensafe and healthy supply of fish for human consiionpt
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