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ABSTRACT

In the present study, short term (96hrs) toxicitySQurf excel detergent to two freshwater teleisbies Catla catla
and Labeo rohita has been investigated using statiassay. The fingerlings of Catla and Rohu weqeosed to
five different concentrations (10, 12, 14, 16 a@pdm) of Surf excel for 24, 48, 72 and 96hrs. D@iamortality
(%) were analyzed using Grafpad software based iandy’s Probit statistical method. The 24, 48, Tl ®6 hrs
LCso values of Surf excel to Catla fingerlings were783.17.87, 15.84 and 14.20 ppm, respectively; edmfor
Rohu fingerlings the corresponding values were 8,712.79, 12.74 and 11.06 ppm, respectively. Tfferdhces
observed in the mortalities of C. catla and L. tahfingerlings at different concentrations of Sesfcel were
significant (P < 0.001) and suggestive that motyaktould be an important factor of concentrationdatime of
exposure. Of the two organisms tested, the finggsliof L. rohita were found to be more sensitiantthat of C.
catla. This study provides further proof for theute toxicity of detergent pollution on the earhaggs of
economically important freshwater fishes. The rssate discussed in the light of available litenstu
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INTRODUCTION

Of the various freshwater pollutants, detergentgehattracted special attention. They are widelyduise both

industrial and domestic premises as soaps andgeetsrto wash vehicles. The ‘after wash’ of theedgnts are
either drained into the aquatic environments suwchands, lakes, rivers, streams etc. or they fiedt way into the
aguatic environment by natural sewage.

Detergents are the parts of a large group of chEncizmpounds, collectively referred as surfacevactigents or
surfactants because they act upon surfaces [1¢r@aits are of three types namely anionic, catianit non-ionic
detergents. Based on the characteristics feattinesdetergents are broadly classified into two $ypamely
phosphate detergents and surfactant detergentspRdte detergents are highly caustic, used torsbfied water
and help to suspend dirt in the water. The phogshattesent in the detergents are one of the imgpartantributing
factors for eutrophication in water bodies. Thefautant detergents, Linear alkylbenzene sulfona#&Sj and
Sodium dodecyl sulfates (SDS) are very toxic totéxde, microalgae, crustaceans, echinoderms ahd4is3]. In
commercial detergent the composition of surfacteoimponent ranges between 10% and 20%. The other
components include bleach, filler, foam, stabiljizarilders, perfume, soil suspending agents, engydhees, optical
brighteners and other materials designed to enhtreceleaning action of the surfactant [4, 5]. $&sdndicated
that detergents have toxic effects on all typeacpfatic life.

Fish is generally considered very sensitive tdkatl of environmental changes to which it is exgabss they are
exclusively aquatic with external mode of fertilipan [3]. Fish is one of the most important nongit aquatic
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organisms affected by detergent pollution. Thed®ffect of detergents to aquatic organisms in gerend fish in
particular has been reported by many workers [J, ®, 9, 10, 11, 12, 13, 14h the present study an attempt has
been made to determine the short term (96hrs) &ffécts of detergent to the fingerlings of econzatty important
freshwater fishe€atla catlaandLabeo rohita An important consideration for studying the taiof detergents on
the fingerlings of these two species was the pyuwfiinformation on the younger developmental staghich are
considered to be more susceptible and vulneralitextoants than those of adult stages [15].

MATERIALS AND METHODS

Fingerlings ofC. catlaandL. rohita measuring about 4.0+0.25 cm in length, weighingragpimately about 5-6g
were procured from Poondi, Thiruvallur district, mik Nadu, India. The test organisms were transtene the
laboratory in the plastic bags and were washed itf KMNQ, solution to get rid of dermal infection. Healthy
fingerlings were selected and acclimated in deadded tap water for 15 days; during this perioeytkvere fed
with oilcake (1 g), thrice a day by dissolving i@ fnL of dechlorinated tap water. Water was replesis100% on
daily basis with routine cleaning of aquaria legvivo faecal matter and unconsumed food.

Into 5 liter plastic tubs containing 1L of testsidn, ten test animals were introduced in a staiti@ssay system.
Experiments were carried out in replicates and parsg¢e control was maintained. The fingerlings weoé fed
during the period of exposure. After conductinggafinding tests, five different concentrations @10, 12, 14,
16, and 18 ppm were selected to determine thg &lues.

Statistical Analysis

The mortality (%) data obtained were used to cateuthe 24, 48, 72 and 96hr 4sGralues by Probit analysis
method, using a statistical package (Grafpad sofw&ANOVA was used to compare the dy€@alues of Surf excel
to test organisms after 96 hrs.

RESULTS
The 24, 48, 72, and 96hrs tfralues for Surf excel to Catla and Rohu fingesdingere presented in Table 1. The
24, 48, 72 and 96hrs Isg values of detergent to Catla fingerlings were 93.77.87, 15.84 and 14.20 ppm,
respectively, and those for Rohu were 17.26, 14.29%4 and 11.06 ppm, respectively.

Table: 1 The LCso values of Surf Excel detergent to Catla and Rohurfgerlings after 24, 48, 72 and 96hrs exposure

LCsc
24hr 48hr 72hr 96hr
1. Catla catla 23.79 ppm| 17.87 ppm 15.84 ppm 14.20ppm
2. Labeo rohita 17.26ppm | 14.79ppm  12.74ppm  11.06ppm

S.no| Test organisms

Table: 2 Effect of Surf excel on the mortality (%)of C. catla fingerlings (ANOVA)

Variable Source Sum of Squargs df Mean square F Sig
Between groupg 520.236 b 104.047| 28.250 .0pO*
Surf exceldetergent V<. catlafingerlings | Within groups 243.083 66 3.683 -- --
Total 763.319 71 --

*Significant (P< 0.001)

Table: 3 Effect of Surf excel on the mortality (%)of L. rohita fingerlings (ANOVA)

Variable Source Sum of Squargs pf Mean sgyare B Sig
Between groups 518.944 b 103.789 12.3258 .0po*
Surf exceldetergent VsL .rohitafingerlings | Within groups 558.833 64 8.467 -- --
Total 763.319 71 -- -

*Significant (P< 0.001)

An overall significant effect of detergent on thentality of fingerlings of both the test organismas revealed (P <
0.001; Tables 2 & 3). Different concentrations offSxcel also had significant effect (P < 0.00he calculated
96hr LG, values taC. catlaandL. rohita fingerlings were found to be 14.20 and 11.06 pgespectively (Fig. 1).

31
Pelagia Research Library



M. S. Arun Kumar et al Euro. J. Exp. Bio., 2015, 5(1):30-33

16
14.2

14 -

12 11.06

10 -

LCS50 Values
0

C. catla L. rohita
Fig. 1 The 96 hrs LGy values of Surf excel tcC. Catla and L. Rohita after 96hrs exposure

DISCUSSION

In the present study, an attempt has been madectantent the short term toxicity of commonly usedhoeercial
detergent, Surf Excel to the fingerling stageswd conomically important freshwater fishes, Cattal Rohu.
Furthermore, these studies also aimed to comparsethsitivity of fingerling stages of two fishes.

As shown in Fig. 1, the 96 hrs kgLvalues of Surf Excel detergent to Catla and Rohgeflings were 14.2 and
11.06 ppm, respectively. In another study [16]oréed the 96hrs L& values for three different detergents namely
Surf, Besto and Key as 12.7, 77.6 and 32.9 ppnpemively toRasbora elongaThe 48hr LG, value of Ariel
detergent to freshwater teleo€ireochromis mossambicuwas found to be 35 ppm [17]. According to
Maruthanayagam [18] the 24hrs §gvalue of a synthetic detergent, Linear alkylbemzsulfonate was 0.5 ppm to
Macrobranchium lamareiShingadia and Veena Sakthivel [19] recorded a 26k, value of 400 ppm for wheel
detergent td_amellidans marginaliLamarck). However, Eknath [12] determined the 86h€;, values of the
household detergents Det-l and Det-ll as 20 an8 g3m, respectively thystus montanus.

Asrar sheriffet al.[3] recorded 100% mortality in grass c&enopharyngodon idellafter 96hrs of exposure to 40
ppm of commercial detergent “Rin”. At the same tim@®motoso and Fagbenro [20] observed 100% muyrtatien

the fish Oreochromis niloticuswas exposed to 100 ppm of detergent. Likewisekd3ta [21] has reported a
mortality rate of 80% at 50 ppm of a detergenTil@apia sp, whereas 100% mortality was noticed in 51 ppm of
detergent water.

Of the two test organisms used, the fingerlings.ofohito were sensitive to Surf excdetergent than that of the
fingerlings ofC. catla(Table 1). Lower 96 hour Lgg values of Surf excel detergent@ catla(14.20 ppm) andl.
rohita (11.06 ppm) fingerlings, which are reported in firesent study (Fig.1) are in contrast to the higladues
(20.0 ppm, and 23.5 ppm) obtained by [22] wherfitaghwater fisiMystus montanusas exposed to the detergents
Surf excel and Nirma, respectively.

The detergent molecules can be easily absorbed &omounding water either through by gills or itites
epithelium, if it is present in the food than indae easily absorbed by intestinal epithelium darchiated to various
parts of the body. These can be accumulated inetssand released into the blood stream. Detergiergo their
potential toxicity produce histological and biochieah alterations in the organs of animals, theseaat as one kind
of stress, so the organisms can respond to it bgldeging necessary potential to counteract thectiyxstress [23,
24, 3].
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CONCLUSION

From the results of the present study, it is ctbat Surf excel is significantly more toxic to tfiegerlings ofL.
rohita when compared t€. catla The use of detergents in homes cannot be disegdihowever, better methods
of disposing the ‘after wash’ needs to be worket ®here is a need of developing “eco-friendly” etgents and
soaps to conserve our aquatic environment fronctimsequences of pollution. If the present ratetdathvthey are
introduced into water bodies is not monitored, texises of aquatic organisms in water bodies asefiious threat.
Fish may be considered as a suitable candidateteztdthe toxicity of different chemicals drainedcontaminated
in the aquatic biota.
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