Nature Environment and Pollution Technology
An International Quarterly Scientific Journal

o

ISSN: 0972-6268

Vol. 12 No. 1 2013

pp. 93-98

Original Research Paper

Impact of Textile-Dyeing Industry Effluent on Some Haematological Parameters
of Freshwater Fish Oreochromis Mossambicus

G.K.Amteand Trupti V. M haskar

Department of Zoology, B.N.N. College, Bhiwandi-421301, Distt. Thane, Maharashtra, India

e
Nat. Env. & Poll. Tech.
Website: www.neptjournal.com
Received: 21-6-2012
Accepted: 27-8-2012

Key Words:

Textile-dyeing effluents
Haematological parameters
Oreochromis mossambicus

ABSTRACT

in the paper.

INTRODUCTION

Textile-dyeing industry is one of the most important and
rapidly developing industrial sectors. It has a high impor-
tanceintermsof itsenvironmental impact, Sinceit consumes
considerably high amountsof processed water and produces
highly polluted discharge water in large amounts (Neeta et
al. 2001, Y usuff & Sonibare 2004). Pollutants in wastewater
fromtextileindustry vary greatly and depend on the chemi-
calsand treatment processesused. Pollutantsthat are likely
to be present include suspended solids, biodegradable or-
ganic matter, toxic organic compounds (e.g. phenols), and
heavy metals (URL 1).

Many studies have been published on water pollution
from textile operations. Brown & Anliker summarized the
effectsof textile effluentson the environment and the toxic-
ity with respect to fish and other aguatic organisms (URL
2). Thepresent invegtigationislaunched to identify system-
atically the impact of textile dyeing industry effluents on
some of the hematological parameters in freshwater fish
Oreochromis mossambicus. A number of hematological in-
dices such as haematocrit (Hct) haemoglobin (Hb), RBCs,
and so on are used to assess the functional statusof the oxy-
gen carrying capacity of theblood stream and have been used
as indicators of pollution (Gill & Epple 1993, Usha 1996,
Shah & Altindog 2004, Soni et al. 2006, Seriani et al. 2011,
Mgbenka & Oluah 2003).

MATERIALS AND METHODS

For the present study, effluent was collected from atextile-
dyeing industry in Bhiwandi, Maharashtra. The effluent was

Haematological analysis was carried out in experimental fish Oreochromis mossambicus exposed to various
concentrations of textile-dyeing effluents (both untreated and treated). Effluent samples of various
concentrations were taken in order to perform acute toxicity studies with the test organism, Oreochromis
mossambicus for the period of 96 hours. Hematological data were evaluated for parameters such as Hb,
RBCs, WBCs, PCV, MCH and MCHC of the test species. The alterations of these parameters are discussed

collected at afixed point where the discharges from all the
stages of processing are rel eased into the effluent treatment
plant (referred asuntreated effluent hereafter). Similarly, the
effluent was coll ected after the treatment process (hereafter
referred astreated effluent). Theeffluentswere collected in
asterile polythene container and stored in refrigerator. The
physico-chemical properties of the effluent were analysed
by following standard methods given in APHA (2005).

For bioassay studies, the fish were collected from the
nearby water reservoir. The fish were acclimatized for 14
daysto thelaboratory condition. They were fed on artificial
food during the study period. Feeding was stopped prior to
24 hours before the commencement of the experiments. Only
healthy animals (average length 12-14 cm; average weight
35-50 g) were selected for the experiment. Desired concen-
trations of the effluentswere obtai ned by diluting them with
aged tap water. The acutetoxicity test was conducted intrip-
licate. The mortality rate wasrecorded at 24, 48, 72 and 96
hours exposure to the effluent (both untreated and treated).
The percentage for corrected mortality wascal culated using
the Abbott’ sformula (Abbott 1925).

% living in control -

_ % living in treatment
% Corrected mortality = % Tiving in control x 100

The corrected mortality datawere anal ysed to determine
the LC,_, values. The LC,, values were obtained by probit
regression line, taking test concentrations and correspond-
ing % mortalitieson log value and probit scalesrespectively.
By graphical interpolation L C,, valueswere fixed and their
fiducial limits 95% upper and lower confidence limitswere
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Fig. 1: Change in haemoglobin content in Oreochromis mossambicus
exposed to various concentrations of untreated
textile dyeing effluent.

PCV (%)
30 =001
20 A
'S T:EE.:I:I: "
04 =018
o >
NS O R =032
(/0
®0.56
Concentration of untreated effluent (%) Bl

Fig. 2: Changein PCV in Oreochromis mossambicus exposed to
various concentrations of untreated textile dyeing effluent.
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Fig. 3: Change in RBC level in Oreochromis mossambicus exposed to
various concentrations of untreated textile dyeing effluent.

also determined (Litchfield & Wilcoxson 1949).

At the end of 96 hours, fish from control and experimental
tankswere sacrificed for sudiesof hematologica parameters.
Blood was drawn from cardiac region by cardiac puncture
using disposabl e syringe fitted with 26 gauge needle, which
was already moisturized with EDTA, an anticoagulant.
Blood, collected from the different groups of animals, was
stored in the separate plastic vials and placed immediately
in ice. These blood samples were used for determining
haematological parameters (Dacie & Lewis 1982, Wintrobe
1967).

RESULTS AND DISCUSSION

The results of the study are given in Tables 1-3 and Figs.
1-12. Hematol ogical elementswere selected for the present
study because blood reflectsall the life processesin the body
and serves as an indicator of its general condition or meta-
bolic defects. It iswidely accepted that the excessive envi-
ronmental stress causesavariety of detectable, recognizable
changesinblood of fish. Table 3 (A) & (B) show the changes
inthe hematological parameterssuch as haemoglobin (Hb),
packed cell volume (PCV), RBCs, WBCs, mean corpuscu-
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Fig. 4: Changein WBC level in Oreochromis mossambicus exposed to
various concentrations of untreated textile dyeing effluent.

lar haemoglobin concentration (MCHC) in a freshwater
teleost Oreochromis mossambicus exposed to various (le-
thal and sub-lethal) concentrations of textile-dyeing efflu-
ents (both untreated and treated) for the period of 96 hours.

Haemoglobin: The control fish showed mean value of 5.7
gm% for haemogl obin. The fish exposed to the various con-
centrations of the untreated effluents showed the haemo-
globin mean valuesof 6.3, 6.5, 6.5, 7.0 and 6.5 gm% respec-
tively. The values mentioned above showed a significant
increase in the haemoglobin levels when compared to the
control group of fish. The mean values of the haemoglobin
levels of the fish exposed to treated effluentswere 5.0, 6.6,
6.5, 6.0 & 5.2 gm% respectively. The values quoted above

Table 1: LC,, values of test species Oreochromis mossambicus exposed to
untreated and treated effluents.

Exposure duration Untreated effluent Treated effluent
24 hours 0.9% 46%
48 hours 0.4% 44%
72 hours 0.4% 0.57%
96 hours 0.16% 0.56%
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Table 2: Physico-chemical characteristics of untreated and treated textile dyeing effluents.

Parameters pH TSS BOD 27°C  COD Oil and AB.S Residual Ammonical
mg/L 3days mg/L Grease (Detergent) chlorine N (TAN)
mg/L mg/L mg/L mg/L mg/L
Jan-10 Untreated 8.7 180 226 790 49 46 31 48
Treated 74 78 82 264 31 24 16 31
Feb-10 Untreated 9.5 158 180 816 32 2.6 2.8 38
Treated 71 64 80 240 25 19 11 25
Mar-10 Untreated 8.6 184 176 760 38 2.8 2.6 41
Treated 7.2 82 70 252 24 15 12 2.7
April-10 Untreated 9.1 164 158 614 34 23 23 35
Treated 74 77 62 264 21 12 11 22
May-10 Untreated 9.0 144 164 568 21 24 21 52
Treated 7.2 74 72 260 12 1.0 0.7 31
June-10 Untreated 89 184 192 718 32 291 14 6.2
Treated 7.0 77 84 262 19 18 0.8 1.0
July-10 Untreated 84 174 188 658 38 34 21 48
Treated 7.3 84 6 254 14 15 11 12
Aug-10 Untreated 7.9 190 14 548 4.0 29 19 6.4
Treated 74 62 68 252 17 18 05 3.6
Sep-10 Untreated 89 172 186 660 35 32 16 58
Treated 71 8 82 262 14 21 1.0 34
Oct-10 Untreated 82 180 168 16 39 24 14 39
Treated 7.3 84 6 254 21 11 09 2.6
Nov-10 Untreated 89 128 220 60 32 20 19 5.6
Treated 7.2 76 620 24 16 16 12 42
Dec-10 Untreated 9.2 148 188 588 42 2.6 15 48
Treated 7.3 88 78 244 18 13 11 31
Jan-11 Untreated 94 186 160 786 2.6 4.0 23 44
Treated 71 49 72 260 19 16 09 2.6
Feb-11 Untreated 9.1 162 188 668 32 44 21 52
Treated 7.3 62 78 252 16 21 10 25
Mar-11 Untreated 9.1 160 182 220 2.6 3.0 13 54
Treated 7.8 75 86 236 20 18 09 4.0
April-11 Untreated 9.0 124 144 512 38 41 19 49
Treated 7.0 68 72 260 23 19 03 32

Table 3(A): Changes in the haematological parametersin freshwater teleost Oreochromis mossambicus exposed to various concentrations of untreated

textile-dyeing effluents.

Sr.No. Parameters Concentration of untreated effluent

0.01% 0.1% 0.18% 0.32% 0.56% 1% Control
1 Hb (g%) 6.3 6.5 6.5 7.0 6.5 - 5.7
2 PCV (%) 16.8 19.48 19.50 21.80 13.75 - 149
3 RBCs (million.cu.mm) 1.76 181 1.82 1.96 2.26 - 442
4 WABCs (thousand/cu.mm) 704000 569600 627200 1056000 806400 - 349600
5 MCH (dI) 35.79 35.91 35.71 35.70 35.71 - 22.09
6 MCHC (mg.cc/l) 37.50 33.38 33.33 3211 32.72 - 38.32

showed that the Hb level sdecreased initially in comparison
tothe control, then increased with increasing concentration
of the effluent and again showed sharp declinein the higher
concentration.

Red blood cor puscles (RBCs): The erythrocyte count of
healthy control animal showed a mean value of 4.42
million.cu.mm. The fish exposed to the different concentra-
tion of untreated effluent showed mean values of RBCsas

1.76, 1.81, 1.82, 1.96 and 2.26 million.cu.mm. The values
mentioned above showed asignificant decrease when com-
pared to the control. The animals exposed to various con-
centrationsof treated effluent showed mean values as4.30,
6.33, 6.24, 5.76 and 4.80 million.cu.mm. Thus, thefish ex-
posed to the treated effluent showed an oppositetrend where
the RBC levelsincreased in al the concentrations as com-
pared to the control.
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Table 3(B): Changes in the haematological parameters in freshwater teleost Oreochromis mossambicus exposed to various concentrations of treated

textile-dyeing effluents.

Sr.No. Parameters Concentration of untreated effluent
0.01% 0.10% 0.18% 0.32% 0.56% 1% Control
1 Hb (g %) 5.0 6.6 65 6.0 5.2 - 5.7
2 PCV (%) 11 18 17 14 12 - 14.9
3 RBCs (million.cu.mm) 4.80 6.33 6.24 5.76 4.80 - 4.42
4 WABCs (thousand/cu.mm) 185600 38000 124800 144500 336000 - 349500
5 MCH (dI) 10.41 10.42 10.40 10.41 10.40 - 22.09
6 MCHC (mg.cc/l) 45.45 36.66 38.23 42.85 42.66 - 38.32
MCH (dlI) MCHC (mg.cc/l1)
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Fig. 5: Change in MCH (dI) content in Oreochromis mossambicus
exposed to various concentrations of untreated
textile dyeing effluent.
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Fig. 7: Change in haemoglobin content in Oreochromis mossambicus
exposed to various concentrations of treated textile dyeing effluent.

Whiteblood cor puscles(WBCs): Leucocytes count isuse-
ful for detecting thelethal and sublethal effectsin fish caused
by toxic effluents. Inthisstudy, asignificantincreaseinthe
leucocyte (WBCs) count resulted in leucocytosisin thefish
exposed to untreated effluent samples which is an adapta-
tion made to cope up with the stressful condition dueto the
effluents. The sgnificant decreasein the WBCscount inthe
fish exposed to the treated effluent samples may also bedue
to generalized adaptive stress response. The results are in
agreement with the reports published by Ruparelio et al.
(1990).

Fig. 6: Change in MCHC (mg.cc/l) content in Oreochromis mossambicus
exposed to various concentrations of untreated
textile dyeing effluent.
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Fig. 8: Changein PCV in Oreochromis mossambicus exposed to various
concentrations of treated textile dyeing effluent.

PCV, MCH and MCHC: The PCV and MCH levelsin-
creased inthe untreated groupsthroughout the study period.
However, the MCHC level sdecreased in comparison to the
control group of fish.

In the fish exposed to the treated effluent samples the
MCH level sdecreased when compared with the control group
of fish. The PCV and MCHC levelsdecreased initially then
increased with increasing concentration of the effluent and
again declined in the higher concentration.

CONCLUSION

Vol. 12, No. 1, 2013 - Nature Environment and Pollution Technology
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Fig. 9: Change in RBC level in Oreochromis mossambicus exposed to
various concentrations of treated textile dyeing effluent.
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Fig. 11: Changein MCH (dl) content in Oreochromis mossambicus
exposed to various concentrations of treated
textile dyeing effluent.

Textile-dyeing effluentsare highly toxic containing high con-
centration of various salts, heavy metals and unspent dyes.
Pollutants such as salt and metallic compounds present in
effluents are toxic to all living organisms. The fish
Oreochromis mossambicuswas sendtiveto thetoxic ingre-
dients present in both untreated and treated effluent. It also
suggeststhe need toimprove the effluent treatment process.
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