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The organochlorine insecticides (OC) bave been extensively used in 
Iraq over the past 25 years in malaria control program and d i f fe ren t  
agr icu l tura l  pract ices, before they were banned in 1976. A National 
Pesticide Monitoring Program was in i t i a ted  by the Biological Research 
Centre/Baghdad in 1981 to determine the residue levels of these 
persistent compounds in the environment and biota in th is  country. 
Published works of th is  program indicated the i r  presence in d i f fe ren t  
food items (Al-Omar et al 1985 a & b) as well as in human milk 
( Al-Omar et al 1985 c).  

The purpose of the present work is to f ind out the OC residue levels 
in d i f fe rent  f ish species col lected from a pol luted region in Diyala 
River ( Rustamiya / Baghdad ) where the largest sewage treatment 
plant in Baghdad discharges treated water. Al-Omar et al (1985 d) 
reported the presence of OC residues in the ef f luent  water of th is  
plant.  

MATERIALS AND METHODS 

Seventy f ish I-3 years old, of 11 d i f fe rent  species were col lected 
in 30 d i f fe rent  col lect ions from Oct. 1983-July 1984 from the same 
sampling stat ion on the lower part of Diyala River at Rustamiya. 
The same muscular tissue(100-200 gm edible port ions) of each sample 
was chopped separately and immediately a f ter  sampling. Fat was 
extracted with petroleum ether according to AOAC method (AOAC 1970) 

Ail solvents used were red i s t i l l ed  in glass and tested by electron 
capture-gas chromatography so that the recorder pen def lect ion 
should be less than I mm from baseline for  2-45 min af ter  in jec t ion.  
F lo r i s i l  ( 60-100 mesh, PR grade, Merck, Darmstadt, W.Germany) 
activated and stored according to AOAC method was used for  column 
chromatography. Standard pesticide mixture containing 13 d i f fe ren t  
chlorinated pesticides at picogram level in isooctane was obtained 
from Supelco S.A. (Switzerland). 

Subsamples of 5 gm fa t  were weighed out, extracted with acetoni t -  
r i l e  which is then di luted with water, pesticide residues are 
extracted into petroleum ether and pur i f ied by column chromatogr- 
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aphy on f l o r i s i l ,  eluting with mixture of petroleum and ethyl ethers 
(AOAC 1970). Aliquots of 5 ~l extract were injected using Hamilton 
microsyringe( Hamilton Bonaduz AG) into a Pye-Unicam gas chromato- 
graph equipped with electron capture detector and a glass column 
(1.5 M x 4 mm i . d . )  packed with 1.5% 0V-17 + 1.95% 0V-210 on Chrom- 
osorb W HP (Supelco S.A.) .  Operating temperatures were 200o,220 ~ & 
300 ~ C for  column, in jec to r  and detector re~p• Mixture of 
90+10% argon/methane was used as a ca r r i e r  gas at a f low rate of  
30 ml/min. 

Determination of OC residues was based on peak area given by a Pye- 
Unicam -Philips CDP-4 computing integrator coupled to the gas 
chromatograph. Confirmation of the results was performed by TLC 
according to AOAC procedure (AOAC 1970). 

Recoveries from for t i f ied samples at I ppm each level were in the 
range of 80-95% on this method, except for heptachlor 117% and 
heptachlor epoxide 118.2%. 

RESULTS AND DISCUSSION 

Among the th i r ty  composite samples collected, 12 were consisted of 
only one species(one fish) which was mostly Chondrostoma regius, 
others consisted of 2-5 species, however only one composite cons- 
isted of 6 species. Number of fish caught for each species were 
as follows Chondrostoma regius 19, Liza abu 1i, Barbus grypus 11, 
B. xanthopterus 6, B. luteus 6, B. belaweyi 4, Mystus pelusius 4, 
Aspius vorax 2, Heteropneustes fossilis 3, Cyprinus caprio 2, 
Garra ruffa 2. Ail are fresh water f i s h .  Informations on the 
feeding behaviour fo r  most of these nat ive species seems to be 
very scarce. Remarkable di f ferences were observed in the average 
percent of fa t  content even w i th in  the same species, the highest 
average value was 4.25% in Garra ruffa(muscular t issue)  while the 
lowest was 0.47% in Mystus pelusius (muscular t i ssue) .  Higher fa t  
contents were observed in older f i s h ,  th is  fac t  was also mentioned 
by Youngs et al (1972). Hence they were grouped into high fa t  
content group (> 2%) and low fa t  content group (< 2%) as repres- 
ented in TABLE I alongwith the average values for  residues of 
to ta l  BHC, chlordane, heptachlor, a ld r in  and DDT reported as ppm 
on fa t  basis. 

Ail OC residues showed high percentage of occurrance 90-100%. 
Concentrations detected were also high especially those of chlor- 
dane and DDT where exceptionally high average levels of these two 
insecticides were detected part icularly in low fat content group. 
Generally speaking higher levels of all insecticide residues were 
detected in low fat content fish of al l  species. 

Chlordane including eis-and trans-chlordane and hydroxychlordane 
showed the highest average residue level 73.495 ppm (fat basis) 
in low fat content group of the species B.xant~opte~s, and 
68.816 ppm (fat basis) in high fat content group of the same 
species, TABLE 1,and the levels in low fat content groups of all 
species were almost t•o folds higher than those of the high fat 
content groups. Residues of this insecticide and other related 
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compounds have been detected in d i f ferent  f ish species in other 
countries (Johnson 1968, Cast i l lo et al 1978, Miyazaki et al 1980, 
and Horii et al 1981). 

DDT (the sum of o ,p ' -  and p,p'-isomers of DDT,DDE and DDD) is the 
second highest level to be detected in f ish from th is area, again 
higher levels were found in low fat  content group, where 26.629ppm 
( fa t  basis) in Mystus pelusius,25.417ppm in Aspius vorax, and 
20.334 ppm in B.xanthopteruswere reached in the low fat  content 
group and 17.325 ppm in H. f o s s i l i s ,  12.097 ppm in Liza abu and 
10.102 ppm in B. luteuswere detected in high fa t  content group.This 
insect icide has been widely investigated being the most common 
residue in f ish as well as other biota and environmental samples, 
and extensive work can be fond in th is  respect (Edward 1976). 

BHC (the sum of ~ - , p -  and ~-isomers) was foud also at higher levels 
in low fa t  content f ish of the species H. foss i l i s  and B. luteus where 
an average values of 7.083 ppm and 6.103 ppm respectively were 
reached. 

Heptachlor(including i ts  epoxidation product heptachlor epoxide) 
and aldr in were found at lower levels which were also showing higher 
values in low fat  content f ish of al l  species, TABLE I .  Dieldrin as 
an insect icide and a metabolite of aldr in could not be detected in 
any of the samples examined. 

Henderson et al (1971) were unable to correlate OC residue levels 
with d i f ferent  species of f ish .  Youngs et al (1972) stated that 
older f ish could bu i l t  up higher residue levels. 

The purpose of th is  survey was to determine the background levels 
of OC compounds in d i f ferent  f ish species collected from a r iver  
which was previously considered as an extensively polluted area 
with chlorinated hydrocarbon insecticides due to the discharge of 
large quanti t ies of treated water containing residues of these 
compounds, from sewage treatment plant (Al-Omar et al 1985 d). 
They were considered as re la t i ve ly  low concentrations par t icu lar ly  
af ter  the d i lu t ion  given by Diyala River, except in Mach and April 
when a special condition of zero d i lu t ion  might occur because the 
Tigr is is at high level in th is time can back up the Diyala(Edgles 
and Allen 1981) thus exposing aquatic l i f e  in th is  way to higher 
concentrations of these compound~ which wi l l  be accumulated in f ish 
both by the bioaccumulation through food chain and through d i rect  
absorption from water (Bevenue 1976). 

I t  is known that OC compounds in water are taken up very rapidly 
by l i v ing  organisms. Holden(1962) and Marth (1965) demonstrated 
that f ish can take up 80-90% of the DDT from water by g i l l s  and 
since the exposure to OC residues in th is  case , in our study, is 
the same for both low and high fat  content groups, thus, build up 
of high residue levels in low fa t  content group could most l i ke l y  
be due to the d i rect  absorption from water and sediments rather 
than by the bioaccumulation through food chains,taking into consid- 
erations the absence of def in i te  informations on the feeding behav- 
iour of most of these native species. 
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