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ABSTRACT: The effect of activated charcoal and rice husk ash
addition on the residues of diniconazole in water and catfish clarias
lazera and their effects on some blood components was investigated.
Summarized results show the following indications:

The initial amounts (after two hrs) of diniconazole residues in
water alone and in water containing catfish were 2.85 and 0.46 ppm.
These amounts were decreased by time till reached 0.71 and 0.070
ppm after 144 hrs post treatment indicating 75.08 and 84.78%
dislodges of the initial amount, respectively. The initial amount of
diniconazole residues in muscles, liver and kidney as determimed
after 2 hrs of application were 5.09, 12.47, 8.4 ppm, respectively.
These amounts were increased gradually by time elapsed till reached
18.42 in muscles after 48 hrs while reached 19.50 and 14.43 ppm in
liver and kidmey after 24 and 48 hrs of treatment, respectively. After
that the amount of residues were decreased and reached 3.96, 1.60
and 0.42 ppm in muscles, liver and kidney, respectively after 144 hrs
of exposure period. Addition of activated charcoal and rice husk ash
to water contaminated with diniconazole reduced clearly levels of
residues in water and in fish muscles, liver and kidny. Total protein
in catfish blood serum were reduced while glucose and GPT levels
were increased compared to those in untreated fish. Thes effects
were alleviated by activated charcoal and rice husk ash adr .on.
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INTRODUCTION

Pollution of aquatic
environment by pesticides cause
changes in the metabolic activitics
and alter physiological state,
thereby change the biochemical
constituents of aquatic organism.
It 1s important to examine the toxic
effect of pesticides on fish, as they
constitute an important link in
food chain and their contamination
by pesticides imbalances the
equatic ecosystem. Fish also form
an important part of human food

(Begum and  vijayaraghavan,
1996).,

The determination of the
distnbution,  persistence  and

activity of pesticides in aquatic
environments  represents  an
important basic effort leading to
an understanding of the true
impact of pesticides on that
ecosystem (Shalaby, 1997).

Diniconazole has been used as
a systemic fungicide with
protective and curative action.
After 96 hours, LCsy values being
1.58, 64 and 4 mgl~ for
rainbowtrout, Japanese killfish and
carb, respectively. Diniconazole
was rapidly metabolized in rat by
hydroxylation of the tert-butyl
methyl groups. Within 7 day, 52-
¥7% were excrete in the fecces and
13-46% in the urine (Tomlin,
1997).
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With regard to the addition of
sorbents  as a detoxification
strategy ~ for xenobiotics, many
investigators showed that adding
adsorbent . materials like humic
substances, activated charcoal,
cement kiln dust, inert materials
such as natural clay and rice husk
ash are known to reduce
xenobiotics in water and in tissues
of aquatic animals (Kargin, 1996;
Uchida et al, 1997; Romeh, 1999;
Shalaby and Ayyat, 1999; Tao et
al., 2000; Romeh and' Aioub2001;
Nagamaik ez al., 2002; and Romeh
and Abdel-Ghany, 2003).

The present study has been
undertaken to explore the effect of
sublethal concentration of the
fungicide diniconazole on certain
biochemical response i.e., levels of
total protein, glucose and GPT in
blood serum and the consequent
role of activated charcoal and rice
husk ash on these biochemical
parameters. Also, to determine the
residues of diniconazole in water
and in different organs of catfish.
The role of adsorbents in reducing
diniconazole residues in water and
fish was also investigated.

MATERIALS AND
METHODS
1. Test Organism

The nile catfisk Clarias lazerq
(45-50 gram each) were collected
from  Bahr-Mowase, Sharkia
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governorate, The fish were
matntained.. for 14 days in
previously aerated tap water in
large glass aquaria 160 - liters
capacity (5 fish / 25 L) for
adaptation and clearance of
pollutants from- fish continous air
flow and feeding on warms and
shrimps during acclimatization.

2. Chemical Used

A. Diniconazole (Sumi-8 2% WP).
(E)-(RS)-1-(2,4-dichlorophenyl)-
4 4-dimethyl-2-(1H-1,2,4-
triazole-1-y1) pent = 1-en-3-01.
A formulated sample of

~ diniconazole 2% WP. Under the
trade name. of Sumi-8 was
supplied by central Agric,
Pesticide iaboratory, Agriculture
Res. Center, Dokki, Giza, Egypt.

. B. Adsorbent materials
1. Activated charcoal (4-14 mesh).

2. Rice husk ash (burned in open
air) was heated at 450°C. for 4
hours in a muffle furnance in a
steel container and control
supply air rice husk ash with
highly active SIO; content was
obtained. The S10; of the ash is
mostly amorphous. The major
components are silica 94.47%,
calcium oxide 1.14%, alumina
2.03%, ferric oxide 0.4%,
magnesium oxide 0.85%, and
potassium oxide 1.52% (Abd El-
wahed, 1990).

“and kidney),
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3. Experimental Design

Fish were starved for two days
before initiation of experiments.
One tenth of L.Csq value (3 mg/ L)
of diniconazole fungicide was
chosen as a sublethal concentration
in which the fish survived for 13
days without physical symptoms
and mortality.

For the study the effects of
diniconazole on different biood
serum biochemical parameters,
residues of compound in different
organs ~f fish (i.e. muscles, hver
water, and the
effectiveness of adsorbents in
diniconazole = removal  were
studied. Fish . individuals were
divided into four groups of 45 fish
each, except the second group
contained 54. Three replicates
were used for each group. Group
one was maintained as contro!l in
free laboratory water (without
diniconazole). The groups from 2™
to 4™ were exposed to commercial
formulation of diniconazole (3.0
mg / L). In addition, the groups
from 3" to 4™ were treated
separately with activated charcoal
and rice husk ash, respectively, at
the rate of 100 mg / L. (Ademoroti,
1980). The above experiment was
repeated without fish.
Representative samples of fish (3
fish from each replicate) were
taken aiter Z, 24, 48, 72 and i44
hours of treatment for biochemical
and residual analysis.
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At the same periods, sample of
water from each replicate of two
experiments were taken for the
determination of diniconazole
residues. After that, the remaining
contaminated  diniconazole fish
from the second group, were then
transferred to clean fresh water for
168 hrs to investigate diniconazole
elimination from the tissues. Three
fish from each replicate were for
biochernical and residual analysis.

4. Residue Dynamics
Biochemical Studies

and

- After each test period, three
replicates from each treatment
were randomly selected to collect
the blood samples. The blood
samples were taken by cutting the
tail of the fish. The exuding blood
was collected into a clean
centrifuge tubes and left at room
temperature for clotting. After
complete retration of the clot the
blood samples were centrifuged at
3000 rp.m for 15 minutes to
separate the serum. Serum sample

were kept in  freezer for
biochemical analysis. At the
obovementioned periods, water

and fish tissue samples (liver,
kidney and muscles) were taken
for residues determination.
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A.Determination of fungicide
residues

Fish tissue samples were
extracted with methylene chloride
according to Tmdle (1972). The
obtained dried extracts were
subject to clean up procedures
suggested by Gunter (1963).

Also, water samples were
extracted and cleaned up according
to Leppert et al (1983). The
residues of diniconazol.e were
determined using HPLC with the
following conditions: Dual delivery
solvent system pump 40, UV.
detector 166, integrator spectra
physics 4270, attenuation 16 |,
chart speed 1.0 cm./ | min,
stainless steel column (10 /
250nm) packed with C18 , flow
rate 0.7 ml / min., wavelength 278
nm, mobile phase acetomitrile /
water 70 /30 and retention time 2.0
min. Recovery percentages of
fortified samples were 92.7 , 85.3 ,
87.0 and 86.5 for the water ,
muscles, kidney and liver ,
respectively.

The rate of degradation was
obtained form the following
equation: :

Rate of degradation (K) =
2.303 x slope

Medium degradation time 50%
(DTsp) was obtained from the
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following equation: DTs =
0.693/k (Gomaa and Belal, 1975).

B. Biochemical studies

The activity of the blood
serum nzyn transaminase
Glutamic pyruvic transaminase
(GPT) was determined using the
method, of Reitman and Frankel,
(1957). The levels of total serum
protetn  and  glucose  were
determined according to biuret
method as described by Henry
(1964) and Tinder (1969),
respectively. :

RESULTS AND
DISCUSSION

1. Residues of Diniconazole in
Water and Catfish Tissues

The interaction  between
activated charcoal and rice husk
ash addition to catfish (Clarias
lazera) at 0.1 gm/L. and the
residues of diniconazole at 0.1 of
96 h-LCsg in water and that on the
distribution of such residues
between the inner organs was
investigated.

eﬂ 71 e

Data presented in Table 1 and
Fig. 1 show that the initial amounts
of diniconazole residues in water
alone and in water containing
catfish were 2.85 and 0.46 ppm as
determined after two hours of
treatments. These amounts were
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decreased by time elapsed till
reached 0.71 and 0.07 ppm after
144 hrs of application indicating
75.08 and 84.78 % dislodges of the
initial amounts, respectively.

The rate of degradation and
medium degradation time (DTs)
value of diniconazole in fish
surround water was 1.4 x10® sec™.
(DTsp = 52.8 hrs) while in water
alone was 7.9 x 10% sec™. (DTso =
81.6 hours). The study clearly
shov. that the fish can speed up the
diniconazole depletion from the
water. This finding may be
attributed to the metabolic
detoxification process by the fish
(Saxena er al., 1989 and Singth et
al., 1996).

Addition of activated charcoal
and rice husk ash in water alone
and in water containing catfish
resulted in removing higher
amounts of the used fungicidal
diniconazole as time elapsed from
2 hrs until the last period of
detection (Table 1). Activated
charcoal in water alone and in
water containing the fish reduced
diniconazole residues by 28.07-
38.570% and 15.22-28.57% after
2-144 hrs of exposure periods,
respectively. For rice husk ash, the
vaiues were 44.91 — 51.42% and
26.09 — 33.34% at the same
periods.
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Table 1: Persistance of diniconazole at 3.0 mg / L. in water with and without catfish (Clarias lazera)

after treatment with activated charcoal and rice husk ash

Water alone Water containing catfish
Diniconazele Diniconazole plus Dinicanazole Diniconazole Plus
Exposure
Activated charcoal Rice husk ash Activated charcoal Rice husk ash
periods (hours) % %
PPM PP % %elimination % %elimination PPM % %elimination % Yelimination
loss PPM loss PPM PPM
M loss removal loss removal loss removal loss: removal
2 285 000 205 0.00 28.07 1.57 0.00 44.91 046 0.00 039 0060 15.22 034 000 26.0%
24 222 2211 1.60 2195 2793 133 1529 40,09 030 3478 025 3589 16.67 023 3235 23.33
48 206 27.72 139 32.20 32.52 1.20 23.57 41.74 0.24 4783 0.19 51.28 20.83 0.i8 47.0% 25.00
72 1.60 4380 0.97 5268 39.37 0.83 47.13 51.74 015 6739 011 71.79 26.67 Q.08 76.47 27.27
144 0.71 7508 0.43 79.02 I8.57 0.34 78.34 51.42 007 B4.78 006 84061 28.57 0.04 88231 33.34
Rate of P . P 1.4x 10° 6 . P
79x10%sec”. 6.6 x 107 sec™. 7.9x 107 sec™. , 2.9x 10" sec”. 1.3% 107 sec™.
degradation sec .
DT w 81.6 67.2 76.8 52.8 43.2 8.4

DT 5o = medium degradation time .
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Fig. 1: Degradation of diniconazole in water with and without catfish
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Rice husk ash exhibited high
capacity in eliminating
diniconazole residues in water than
activated charcoal.

Data concerning the
distribution  of  diniconazole
residues in muscles, hver, and
kidney of catfish after 2, 24, 48, 72
and 144 hrs from exposure to 0.1
of LCsg are presented in Table 2.
The obtained results indicated the
occurrence of approximate
distribution of the same amount of
fungicide in muscles, liver and
kidney  of  exposed fish
immediately after exposure (zero-
time). The initial detected residues
of diniconazole in muscles, liver
and kidney were 5.09, 12.47 and
84 ppm respectively. These
amounts were increased gradually
by time lapse till reached 18.42
ppm in muscle after 48 hrs while
reached 19.50 and 14.43 ppm in
liver and kidney after 24 and 48
hrs respectively. The amouni of
residues were decreased and
reached 3.96, 1.60, and 0.42 ppm
in muscles, liver and kidney,
respectively. Quite high residues
were accumulated in hiver followed
descendingly with that in kidney
and the lowest accumulated
residues
muscles. The accumulated residues
I

(S22

in fish may be atiributcd o
penetration and binding residues in
fish tissues, the inner organs and

were determuned in
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the exposure periods (Hayes,
1994). Diniconazole was rapidly
metabolized in rat by
hydroxylation of the tert-butyl
methyl groups. Within 7 days, 52-
R7 % were excreted in the feces
and 13-46 % in the urine (Tomlin,
1997). The amount of pesticide
residues increased gradually in the
tissues of fish to reach the
maximum level, after which
gradual decrease in residues took
place, El-Sheamy et al. (1991), El-
Kenawy (1995) and Afifi et al
(2002)

Addition of activated charcoal
and rice husk ash to water
contaminated with diniconazole
reduced clearly the levels of
residues in fish muscles, liver and
kidney. The removed percentages
of diniconazole by activated
charcoal and rice husk ash in fish
muscles were 49.70- 27.53% and
65.03- 34.34% after 2-144 hrs,
respectively and reached 04.72-
25% and 71.93- 38.13% in hiver
compared with 61.90- 50% and
69.04- 52.38% in kidney at the
same periods, respectively (Table
2). Also, data showed that when
the polluted fish were transferred
to clean fresh water for 168 hours,
the residues of diniconazole were
decreased and reached 0.078,
0.014 and 0.00 ppm in muscles,

liver and kidney, respectively
{Table 2).
Addition of  adsorbent

materials to water contaminated



Table 2: Effect of activated charcoal and rice husk ash addition on diniconazole residues in some

organs of catfish (Clarias lazera) contaminated with 1/10 from their LCs values

Muscles Liver Kidney
Itniconazole Diniconazole Plus Diniconazole Diniconazole Plus Diniconazole Diniconazole Plus
Exposure
g Activated Activated Activated
periods (days) % Rice husk ash Yo Rice husk ash % Rice husk ash
PI'M charcoal PPM charcoal PPM charcoal )
(increase) increase increase
PPM %*E.R PPM %*E.R PPM %U*E.R PPM %*E.R PPM %*E.R PPM %*E.R
2 509 (0.00) 256 4970 178 65.03 1247 (0.00) 440 6472 350 7193 84 (000) 32 6190 26 69.04
24 8.79 (+6287) 518 3752 392 35271 19.50  (56.38) 970 5026 941 5174 1086 (28.57) 641 40.65 524 5148
48 18 42 (+261.89 13.86 24.76 11.54 3735 787 (-36.89) 499 3659 172 5273 1443 (71.78) 824 4290 3B% 73111
72 14 50 (+1R4.87) 9.70 3310 919 3662 319 (-74.42) 211 3386 (.80 4357 6.18 (-2643) 216 6505 1.44 76.69
144 6 (7779 2.87 2753 260 3434 160 (-87.16) 1.20 250 099 3813 042 (950) 021 50.0 020 5238
**168 078 (-9847) - - - - 0.014  (-99.92) - - - - 000 (-100) - - - -

* E.R. refere to percent elimination removal.
** The fish were transferred to fresh water for 168 hours after exposure to the water contaminated with diniconazole for 144
hours.

9007 (7) *ON £€ 10A “$3Y *0143y *f S12vdn7Z
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with diniconazole reduced clearly
the. levels of residues in water and
fish by adsorption and binding
properties of adsorbents. In this
respect Carson and smith (1983)
reperted  that pentonite fecding
prevents T-2 toxicity by reducing
intestinal adsorption and
increasing feceasl excretion of the
toxin, i.e. natural clays adsorb the
toxic material and excrete it in
feces. Shalaby and Ayat (1999)
reported that the levels of
profenofos and monocrotophos
residues were reduced clearly by
tafla addition (5 %) to chicken
diet. Romeh (1999) showed that
addition of activated charcoal
(0.01) to water contained 0.58 ppm
of carbosulfan had  higher
magnitude effect on the removal of
active  carbosulfan  residues.
Romeh and Aioub (2001) reported
that addition of peat-moss,
activated carbon, cement kiln dust,
rice straw ash and aluminum
sulfate caused 76.96, 67.97, 66.29,
62.36 and 56.47% elimination of
anilofos residues in water, while
reached 79.39, 76.96, 78.18, 78.18
and 70.30% in fish muscles after 4
hours of treatment, respectively.
Nagarnaik er af. (2002) indicated
that rice husk carbon can be used
as an adsorbent for the removal of
As (I) from aqueous solution.
Ghaudhary er a/. (2003) found that
the granuiar activaied carbon
adsorption system was effective in
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removing total organic carbon
form the waste water.

2. Biochemical Changes
Data presented in Table 3 show

that the  concentration  of
diniconazole at 3.0 ppm produced
dysfunctions in several

biochemical processes in Clarias
lazera. The levels of total protein
in blood serum of catfish were
reduced while glucose and GPT
levels were increased in blood
serum by diniconazole residues
compared to un-treated fish. This
general trend was the case after all
exposure periods of experiments.

Addition of activated chrcoal
and rce husk ash lowered
dinicaonazole residues in water to
which  fish  exposed  and
accordingly tended to alleviate the
reduction of total protein 12.25-
118.18, and 32.30-152.07
respectively (Table 3). On the
other hand, adsorbent materials
addition , as above mentioned,
tended to alleviate the elevation of
blood serum glucose 74.74- 69.59
and 73.77-58.43, respectively.
Moreover, addition of activeated
charcoal and rice husk ash lowered
comparatively GPT activity levels.

The respective percentages of
reduction in GPT were 18.57-
60.16, and 12.57-52.19

respectively.



Table 3: Levels of some catfish blood serum components (total protein, glucose and GPT)' as

affected hy the interaction between diniconazole and activated charcoal and rice husk ash.

Serum total protein (g/100ml} Blood serum glucose (g/100ml) GPT (UL)
Diniconazole plus Dinicenazole plus Diniconazole plus
Expt-;sure Control !"Jinicnnmk‘e Activated Rice husk ash  Control Dirica nzole" Activated Rice husk ash  Control Diniconzole Activated Rice husk ash
periods Mean = Mean = % charcoal Meant %  Mean Mean + o charcoal Mean = % Mean % Mean £ Yo charcoal Means %
{hours) sp change Mean: % 5D change S0 S.D change Mesn + Yo SD change  S.D 8.D change Mean+ % SD  change
$8.D S.D change 5.0 change S.D change
2 357+ 1.594(0.56) 4.03%(+12.25) 3.40 (-5.29) 52,12 204.88(+293.09) 5S1.78 (-74.74) 5374 (-T3.TH 48 14.0 (+191.067) 11.4{-18.57) 12.24 (-12.57)
05 6l 0.9 o1 013 + + + + +
34 0.9 2.00 43 04 8.2 9.09
4 3.75+  A51(+6.4} 4.063(+15.06) 3,28 {-6.55) 6710 246.90{+267.90) 62.57 (-74.65) 67.55 (-7L56} BO 29.0 (+261.5) 20.8(-28.28) 24.0 {-17.24)
04 4.9 0.3 0.19 ¢.3 + ES + + * E +
2.6 1.3 a2 ¢4 0.08 0.1 04
48 388 Q63 4.024(+52.85) 3.48(+32.30) 4560 21530(+372.15) 63.51 (-70.50) 55.04(-74.4) 8.0  19.5(+143.75) 16.8-17.95) 352 (-R0.51)
0.03 (32.39) 0.2 0.4 05 & + % +* + &
{.0% 15 34 1.5 0.2 006 0.08 0.3
T2 39 117 2.904{147.86) 3.50 (+199.15) 70.01x 191.53(+173.58) 45.91 (-76.02). 5537 (-71.09) 6.4 254 (+296.88) 14.4(-43.31) 12.8 (-49.61)
0.08 (10.15} 0.09 0.08 04 % £ * £ + +
o3 4.11 4.5 .5 03 0.9 0.3 0.20
144 380 1.2 2.64(118.18) 3.05(+152.07) 65.15& 137.13(+110.48) 41.69 (-69.59) 57.00 (-58.43) 5.2 20.08 (+286.15) B.(-60.16) 9.6 {-52.19)
0.08 {6B.16) 0.04 0.03 0.06 % * * + % + +
(.06 {2.08) 1.00 3.00 0.1 0.2 0.1 03
*168 367 .26 -- - 59,57+ 44.63(-25.08) -- 50 5§ (+16) -- .-
0.09 {13.30) 04 = : + o+
08 1.9 009 (.2

* Fish were placed in a clean fresh water for 168 hours éfter exposure to dinicoazole for 144 hours.

9002 (7) ON €€ '19A “s2Y *2u8y *f S1208v7
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Our results are in agreement
with many investigators. Graham
(1955), Coughlin and Ezra (1968),
Puri et al (1976), Ademoroti
(1986), Uchida et al. {1997) and
Ghaudhary et al. (2003) reported

that the adsorptive capacity of

carbon to organic pollutants
depends on their  physical
properties (ie. surface

hydrophobicity, acidic group and
surface oxygen groups on activated
charcoal). Romeh and Abd El-
Ghany (2003) reported that rice

husk ash fired at 450°C
(amorphous) has high reactivity
toward lead and cyanophos

pesticide. The maximum specific
adsorption (Ym) rates were 109.89
and 909.09 mg/gm for lead and
cyanophos respectively.
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