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Abstract: The effect of activated charcoal and rice husk ash addition on the residues of cyanophos in
water and some organs of catfish (clarias lazera) and their effect on some biochemical changes in blood
serum were studies under laboratory conditions. The obtained results indicated that cyanophos showed high
degradation in aquaria water compared with tap water. This was pronounced with the all considered post-
treatment intervals. The average concentration of cyanophos in tap water and in water containing fish 2hrs
after treatment was 8.73 and 6.60 Ug/ml respectively. These amounts were significantly decreased by time
till reached 4.13 and 1.20 Ug/ml after 144hrs, representing 55.73and 87.14% dislodges of the initial
amounts, respectively. Penetrated amount of cyanophos significantly increased and accumulated in the
inner organs as time lapsed to reach the maximum level in the gills after 24 hrs (17.39 ug/gm) and in the
liver during 48 hrs (24.51 ug/gm) while in muscles during 96 hrs (7.98 ug/gm) of experimental span.
Thereafter, cyanophos began to disappear from the gills, liver and muscles gradually till the end of the
experimental period (144 hrs).Addition of activated charcoal and rice husk ash to water contaminated with
anilophos reduced clearly levels of residues in water and in fish gills, liver and muscles. Total protein of
catfish blood serum was reduced by cyanophos while blood glucose and GPT activity were increased.
Data also showed that a great effect of activated charcoal and rice husk ash in elimination of cyanophos

residues from water and fish and the consequence in alleviation biochemical changes.
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INTRODUCTION

Deleterious effects upon the biota should be one of
the principal characteristics used to perform the initial
assessment of contamination and the acceptable level
of clean up at hazardous waste sites. The pollution of
aquatic ecosystem with pesticides caused toxicities to
the aquatic organisms and bring changes in the
metabolic activities and alters physiological state
thereby changing the biochemical constituents in
aquatic organisms 7).

In agriculture operations extensive use of
organophosphorus insecticides is recommended for
reasons of their rapid degradability although the
toxicity studies in warm water teleost exposed to
organophosphorus insecticides have been extensively
reported ). Recent studies proved the risks of
organophosphorus pesticides due to their short and long
term effects on the survival and accumulation ability in
the tissue of aquatic organisms 7%l Several
investigations had been carried out to clarify the role
of adsorbent substances as physical treatments in
decontamination of pesticides in water, fish and soil

#1191 This study was undertaken to observe the effect

of sub lethal concentration (1/3 of 96 hrs LC,) of
organophosphorus insecticide cyanophos on chemical
parameter of protein, blood glucose and GPT activity
of catfish and to investigate the distribution of such
residues between the inner organs of catfish and water.
The role of adsorbent substances (i.e. activated charcoal
and rice husk ash) in alleviating cyanophos residues in
water and fish was also studied.

MATERIALS AND METHODS

The organophosphorus insecticide cyanophos
(Cyanox 50% EC. It IUPAC name is 0-4-cyanophenyl
0,0-dimethyl phosphorothioate. A formulated sample of
cyanophos 50% EC under the trade name of cyanox
was supplied by Minstry of Agriculture, Egypt.

Healthy living specimens of air breathing catfish
Clarias lazera in the weight range of 45-50 g were
collected from Bahr-Mowase, Sharkia governorate.
Prior to experimentation the fish were allowed to
acclimate to laboratory conditions for 2 weeks. The
fish were fed daily on warms and shrimps during
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acclimation and experimentation. Fish were starved for
1 day before the initiation of experiments. The LCj,
value determined by probit analysis was found to be
28.0 mg/L for 96 hr. one third of LC,, value (9.33
mg/L) was chosen as a sub lethal concentration in
which the fish survived for 192 hr without physical
symptoms and mortality. Fish were divided into four
groups of 54 each. Three were exposed to commercial
formulation of cyanophos (9.33 mg/L) while the fourth
group was maintained as control in cyanophos free
laboratory water. The groups two and three were
treated separately with activated charcoal (4-14 mesh)
and rice husk ash (amorphous) fired at 450°C for 4hrs.
at the rate of 100 mg/L. ""'*! .The same experiment
was reported without the fish. Nine fish each from
control and experimental groups and 100ml of water of
two experiments were taken at the end of 2, 24, 48, 96
and 144 hr. after 144hr the remaining cycanophos
contaminated fish from the group of one to three were
transferred to clean fish water for 168hr (7 days). Also
nine fish each from control and experimental groups
(one to three) were taken at the end of 168hr.

After each test period, the blood samples were
taken by cutting the tail and the exuding blood was
collected into a clean centrifuge tube and left at room
temperature until it has clotted then centrifuged at 3000
rpm for 15 min. to separate the serum. Serum samples
were kept in deep freeze for estimation of serum blood
glucose, total proteins and GPT activity. The levels of
total proteins, glucose and GPT activity were
determined according to "), Analysis of variance
(ANOVA) was carried out for the obtained data
according to the method of ®°!. At the above-mentioned
periods, water and fish tissue samples (muscles, gills
and liver) were taken for residues determination. The
residues of cyanophos in muscles, gills and liver were
extracted and cleaned up according to "“. A liquid-
liquid extraction method with dichloromethane was
used to extract cyanophos from samples of water
U7 The residues of the tested pesticide were directly
determined using HPLC with the following conditions:
Dual delivery solvent system pump 406, U.V. detector
166, Integrator spectra physics 4270, attenuation 16,
chart speed 1.0 cm/ min, stainless steel column (10/250
nm) packed with C 18, flow rate 0.7 ml/min, wave
length 248 nm and mobile phase methanol / water
70/30.

RESULTS AND DISCUSSION

The interaction between activated charcoal or rice
husk ash addition at 100mg/L. and the residues of
cyanophos in water and that on the distribution of such
residues between the inner organs of catfish (Clarias
lazero) were investigated.
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The results of dissipation data in tap water and in
water containing fish are shown in Table 1. Cyanophos
dissipated rapidly in water containing fish than tap
water. This was pronounced with the all considered
post treatment intervals. The average concentration of
cyanophos in tap water and in water containing fish
2hrs after treatment was 8.73 and 6.60 Ug/ml
respectively. These amounts were significantly
decreased by time till reached 4.13 and 1.20 Ug/ml
after 144hrs, representing 55.73and 87.14% dislodges
of the initial amounts, respectively. The study clearly
shows that the fish can speed up the cyanophos
depletion from the water. This finding may be
attributed to the metabolic detoxification process by the
fish """ Showed that the rapid disappearance of
fentrothion from aquatic system may involve chemical
degradation as well as volatilization, adsorption,
photolysis and microbial degradation. ! Found that
chlorpyrifos-ethyl and fenpropathrin were more rapid
degradation in aquaria water compared with tap water.
Data showed a great effect of the tested natural
adsorbents (i.e. activated charcoal and rice husk ash) in
elimination of cyanophos insecticide from water. The
percent loss of cyanophos in water alone were
significantly increased to 53.80 and 88.85% by
activated charcoal and to 48.34 and 77.49% by rice
husk ash after 2 and 144 hrs of treatments,
respectively. While, in water containing fish, the values
were 62.84 and 97.96% by activated charcoal and
55.795 and 91.75% by rice husk ash at the same
periods. Activated charcoal in water alone and in water
containing the fish significantly reduced cyanophos
residues by 50.63-74.82% and 46.06 — 84.17% after 2-
144 hrs of exposure periods. For rice husk ash, the
values were 44.79 — 54.57% and 37.73 — 53.73% after
2-48 hrs. After that, the percent adsorption of
cyanophos in water alone and in water containing fish
was decreased to 49.15 and 35.83% after 144 hrs of
exposure (Table 1).

Data concerning the behavior of cyanophos
residues in catfish and their distribution in the inner
organs after 2 to 144hrs from the exposure to 1/3 of 96
hrs LC;, are presented in Table 2. The obtained results
indicated the uptake and penetration via gills as well as
other body integuments just after exposure of fish to
treated water. Penetrated of cyanophos
increased and accumulated in the inner organs as time
lapsed to reach the maximum level in the gills after 24
hrs (17.39 ug/gm) and in the liver during 48 hrs (24.51
ug/gm) while in muscles during 96 hrs (7.98 ug/gm) of
experimental span. Thereafter, cyanophos began to
disappear from the gills, liver and muscles gradually
till the end of the experimental period (144 hrs). The
gills uptake magnitude amount of cyanophos from the
ambient treated water within few

amount
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Table 1: Cyanophos concentration (PPm) in fresh water alone and in fresh water treated with catfish (clarias lazero) after treatment with

activated charcoal and rice husk ash
Treatments Exposure periods (hours)

0 2 24 48 96 144

Tap water
Cyanophos alone
Ug/ml (mean+S.D) 9.33 8.73+1.2a 7.68+0.7a 6.89+0.9a 5.12+0.6a 4.13+0.4a
% loss 0.00 6.43 17.68 26.15 45.12 55.73
Cyanophos plus
1. Activated charcoal
Ug/ml (mean+S.D) 9.33 4.31+0.6b 2.61+0.4b 1.92+0.1¢ 1.34+0.05 ¢ 1.04£0.05 ¢
% loss 0.00 53.80 72.03 79.42 85.64 88.85
% elimination removal (0.00) (50.63) (66.02) (72.13) (73.83) (74.82)
2. Rice husk ash
Ug/ml (meantS.D) 9.33 4.82+0.9b 3.41+0.3b 3.13+0.1b 2.26+0.1b 2.1+0.05b
% loss 0.00 48.34 63.45 66.45 75.78 77.49
% elimination removal (0.00) (44.79) (55.60) (54.57) (55.86) (49.15)
Slgnlflcantly * * 3% ok * 3% * 3% * ok
Water containing catfish
Cyanophos alone
Ug/ml (mean+S.D) 9.33 6.60+0.6a 5.17+0.4a 3.35+0.4a 2.40+0.3a 1.20+0.09a
% loss 0.00 29.26 44.59 64.09 74.28 87.14
Cyanophos plus
1. Activated charcoal
Ug/ml (mean+S.D) 9.33 3.56+0.2b 2.03+0.2¢ 1.10+0.1¢ 0.52+0.3¢ 0.19+0.2¢
% loss 0.00 62.84 78.24 88.21 94.43 97.96
% elimination removal (0.00) (46.06) (60.74) (67.16) (78.33) (84.17)
2. Rice husk ash
Ug/ml (mean+S.D) 9.33 4.11+0.6b 2.63+0.2b 1.55+0.1b 1.27+0.1b 0.77£0.01b
% loss 0.00 55.95 71.81 83.39 86.39 91.75
% elimination removal (0.00) (37.73) (49.13) (53.73) (47.08) (35.83)
Slgnlflcantly * 3k * 3k * ok * 3k * 3k * ok
hours. These amounts were much higher in gills and and 3 to greater membrane permeability for the

liver than those present in the muscles (log Kow=2.65).
The high amount of pollutants in gills was interpreted
by P, who indicated that gills contained high amounts
of pollutants since they are the main route of entry.
After which transportation to the different tissues toke
place directly via the vascular system. **! stated that
the degree of solubility of a pesticide in water is
responsible for its adsorption to external body surfaces
(mucous of gills and skin). ** Found that uptake rates
were low for chemicals with low log of its octanol-
water partition coefficient (log kow) values less than 1,
increased about fourfold between log Kow 1 and 3. #7)
attributed increases in absorption between log Kow 1
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lipophilic compound. Several investigators reported
that the highest concentrations from variety of toxicants
were found in gills and liver and the lowest in skeletal
muscles " '* ?*2 Decontamination of pesticides from
water and fish was studied by many investigators
[10, 31-33]

Data also in Table 2 indicated a great effect of
activated charcoal and rice husk ash in the alleviation
of cyanophos residues in the inner organs of catfish.
The decontamination percentage of cyanophos by
activated charcoal and rice husk ash in muscles were
(35.11 = 76.69%) and (29.33 — 73.43%) after 2-96 hrs
and reached (40.17 — 53.03%) and (20.09 — 48. 76) in
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Table 2: Effect of activated charcoal and rice husk ash addition on cyanophos residues in some organs of catfish (clarias lazera) contaminated

with 1/3 from their LC,, values.

Exposure Muscles

periods

(hours) Cyanophos Cyanophos plus Activated charcoal Cyanophos plus RicePlus husk ash  Significantly
Ug/gm (mean+S.D) %increase Ug/gm (mean+S.D) % reduction Ug/gm (mean+S.D) % reduction

2 2.25+0.25a (0.00) 1.46+0.25b (35.11) 1.59+0.1b (29.33) *

24 4.45+0.14a (97.78) 1.65+0.05b (62.92) 1.78+0.05b (60.00) **

48 6.72+0.22a (198.67) 1.80+0.1b (73.21) 2.00+0.5b (70.24) *k

96 7.98+0.3a (254.67) 1.86+0.15b (76.69) 2.21+0.2b (73.43) *k

144 4.582+0.2a (103.64) 1.40+0.05¢ (69.45) 1.66+0.15b (63.77) **

312* 1.342+0.11a (-40.44) 0.057+0.02b (95.75) 0.25+0.03b (81.37) *k

Exposure Liver

periods

(hours) Cyanophos Cyanophos plus Activated charcoal Cyanophos plus RicePlus husk ash  Significantly
Ug/gm (mean+S.D) %increase Ug/gm (mean+S.D) % reduction Ug/gm (mean+S.D) % reduction

2 7.02+0.31a (0.00) 4.20+0.20¢ (40.17) 5.61+0.29b (20.09) *E

24 13.11£0.30a (86.75) 7.01+£0.29¢ (46.53) 10.09+0.47b (23.04) ok

48 24.51+£0.50a (249.15) 11.51+0.50¢ (53.03) 12.56+0.55b (48.76) *E

96 14.60+£0.46a (107.97) 9.79+0.30b (32.95) 10.70+0.69b (26.71) *k

144 9.61+0.29a (36.8) 3.64+0.20c¢ (62.12) 4.94+0.35b (48.60) *ok

312* UND - - - - -

Exposure Gills

periods

(hours) Cyanophos Cyanophos plus Activated charcoal Cyanophos plus RicePlus husk ash  Significantly
Ug/gm (mean+S.D) %increase Ug/gm (mean+S.D) % reduction Ug/gm (mean+S.D) % reduction

2 13.83+0.80a (0.00) 4.94+0.35¢ (64.28) 6.32+0.35b (54.30) **

24 17.39+0.39a (25.74) 8.41+0.4¢ (51.63) 10.27+0.65b (40.94) *k

48 13.40+0.4a (-3.11) 7.40+0.4¢ (44.78) 8.23+0.3b (38.58) *k

96 11.59+0.61a (-16.20) 3.01+0.21c¢ (74.03) 4.92+0.21b (57.55) *k

144 5.61+0.3a (-59.44) 0.07+0.01¢c (98.75) 1.69+0.21b (69.88) *k

312* - - - - - -

* Refer to fish exposure period in fresh water within 168hr after exposed to the 144 hrs of cyanophos.

liver after 2-48hrs while reached (64.28 — 98.79%) and
(54.30 — 69.88%) in gills after 2-144hr of treatment.
The alleviation action of activated charcoal and rice
husk ash in reducing cyanophos residues in the inner
organs of catfish may be understandable on the basis
of the adsorption processes, ion exchange and binding
properties of adsorbents. The adsorption capacity of
activated charcoal for organic pollutants depends on
their physical properties such as surface hydrophobicity,
acidic groups and surface oxygen groups in activated
carbon 1. On the other hand, the adsorptive capacity
of rice husk ash to cyanophos residue may be

attributed to the active sio, content that reached 94.47%
and other contents, ") The main components of rice
husk are carbon and silica (15-22% SiO2 in hydrated
amorphous form like silica gel), it has the potential to
be used as an adsorbent P **!. When rice husk is burnt,
about 20 wt% of the husk remains as ash. The rice
husk ash has more than 95 wt% of silica with high
porosity and large surface area, because it retains the
skeleton of cellular structure, . Also, ®°! showed that
the rice husk ash can be used as an efficient adsorbent
material for removal of phenolic from water and
wastewater.
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As evident from analytical data (Table 2), when
the polluted fish with cyanophos were transferred to
clean fresh water during 168 hrs, the residues of
cyanophos in fish muscles, treated with activated
charcoal and rice husk ash were 1.34 , 0.057 and 0.25
ug/gm, respectively. Whereas undetected in liver and
gills at the same period.

Biochemical profiles of control and experimental
blood serum of catfish are presented in Fig. 1. Total
protein content of blood serum of exposed fish was
depleted during 144 hrs of experimental span.
Maximum depletion was observed at the end of 96 hrs.
There after the depletion declined at the end of 144
hrs. and 312 hrs. The depression of serum protein may

Serumtotal protein

be due to the binding of cyanophos to the blood
proteins thereby altering the mobility as it is known
that organophosphorus compounds have affinities for
macromolecules of the blood in mammals and insects
Bl On the other hand, the content of blood serum
glucose and amino-transaminase GPT activity were
increased and reached the maximum increase at the end
96 hrs, after that the increasing in glucose content and
GPT activity were reduced at the end of 144 hrs and
312 hrs. Activated charcoal and rice husk ash addition
to the cyanophos contaminated fish alleviated the
reduction of total protein and the elevation of blood
serum glucose and GPT activity. This general was the
case after 2hrs to 216 hrs. Several investigators pointed
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@ cyanophos+actived charcol
B cyanophos+ice hush ash

+
+

i +

-
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Fig. 1: Effect of cyanophos on blood serum component of catfish.
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out that total protein was reduced while GPT activity
and blood serum glucose were elevated in fish, laying

hens,
organophosphorus insecticides

10.

chicks, rabbits, rats and mice by certain

[1, 18, 28, 29, and 34]
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