South Valley University
Faculty of Veterinary Medicine
Department of Food Hygiene &Control

Detection of Organochlorine Pesticides Residues in
Fish in Qena City
Ph.D. Thesis
Presented by

Mostafa Abu Elmagd Hassan

(B.V.Sc., Fac.Vet.Med., South Valley University 2005 )
(Master of Veterinary Science, South Valley University, 2014)

Submitted for the degree of Ph.D.
Hygiene and Control of Meat, Fish and their Products and
Animal by-Products

Under Supervision of

Prof. Dr. Ali Meawad Ahmed

Professor of Meat Hygiene
Faculty of Veterinary Medicine
Suez Canal University

Prof. Dr. Nabil Mohamed Marzouk  Dr. Mohamed A. M. Maky

Chief Researcher of Food Hygiene Lecturer of Meat Hygiene
Food Hygiene Department Faculty of Veterinary Medicine
Animal Health Research Institute, Doki South Valley University

2020



Contents

Subjects Page
I. Introduction 1-6
I1. Review of Literatures 7-39
A) Sources of OCP contamination in fish 7-10
B) Incidence of OCP in fish flesh 11-32
C) Significance importance of organochlorine pesticides 33-35
D) Control of OCP residues in fish 36-38
E) Maximum permissible limits 39
I11- Materials and Methods 40-50
IV. Results 51-62
V. Discussion 63-74
VI. Conclusion 75
VI1. Recommendations 76
VIIIl. Summary 77-80
IX. References 81-101
X. Arabic summary o-)




List of Tables

Table Title Page

No.

(A) Gas mass chromatograph and Injector condition 46

1) Concentration levels of organochlorine pesticides residues (ppb) in raw | 51
Nile tilapia fish

(2) Concentration levels of organochlorine pesticides residues (ppb) in raw | 52
African catfish

(3) Concentration levels of organochlorine pesticides residues (ppb) in raw | 53
Long fin catfish

4) Organochlorine pesticides concentration (ppb) in positive samples of 54
Nile tilapia fish after heat treatment

(5) Organochlorine pesticides concentration (ppb) in positive samples of 55
African catfish after heat treatment

(6) Organochlorine pesticides concentration (ppb) in positive samples of 56
Long fin catfish after heat treatment

(7) Human risk (HR) and carcinogenic risk (CR) of organochlorine 57

pesticide




List of Figures

Figure Title Page

No.

(1) Mean concentration of organochlorine pesticides residues 58
(ppb) in Nile tilapia fish before and after heat treatment.

(2) Mean concentration of organochlorine pesticides residues 59
(ppb) in African catfish before and after heat treatment.

(3) Mean concentration of organochlorine pesticides residues 60
(ppb) in Long fin catfish before and after heat treatment.

4) Reduction rate of organochlorine pesticides residues in fish 61

species after pan frying.
(5) Gas Mass Chromatogram, calibrations curve and retention 62

time for detection of organochlorine pesticides in fish

sample.




Summary

SUMMARY

The present study was designed to detect fifteen of
organochlorine pesticides in a total 200 sample: 50 of Nile
tilapia, 50 of African catfish and 50 of long fin catfish which
were collected from Qena city. The prepared samples were
analyzed for:

Determination of level of contamination by organochlorine
pesticides which include Dichlorodiphenyltrichloroethane
group, Cyclodienes group and Hexachlorocyclohexane group in
most common fish in Qena city Nile Tilapia (Oreochromis
niloticus), African catfish (Clarias gariepinus) and Long fin
catfish ~ (Chrysichthys auratus)by using gas  mass
chromatography.

Trials for reduction and/or elimination of OCP residues in fish
by heat treatment.

Comparison of the measured levels of OCP residues with
maximum permissible limits (Egyptian & International) in fish
samples and discussion of the potential health hazard effect of
OCP residues on human.

The obtained results revealed that the mean value of a-BHC, b-
BHC, lindane, heptachlor, heptachlor epoxide, aldrin, dieldrin,
endrin, chlordane, methoxychlor, endosulfan, endosulfan sulfate
and total DDTs varied from 2.21-11.89, 4.14-5.27, 18.18-29.11,
4.14-5.03, 2.37-2.53, 5.59-11.73, 0.5-3.53, 1.99-25.02, 24.17-
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Summary

82.27, 0.79-6.98, 12.74-15.89, 34.28-47.82 and 193.72-234.93
ppb respectively in all examined fish species. Nile tilapia fish
significantly (P < 0.05) had the highest concentration of DDD,
endrin, methoxychlor, DDE and endosulfan sulfate with
mean+SD concentration 6.27+£0.68, 25.02+0.01, 6.98+1.88,
33.35+£1.76 and 47.82+12.51 ppb respectively. Long fin catfish
significantly had the highest concentration of D-chlordane, a-
BHC and aldrin with meanzSD concentration 82.27%0.45,
11.89+0.56 and 11.73+0.48 ppb respectively. Finally African
catfish significantly had the highest concentration of dieldrin
with a mean concentration of 3.53+0.03 ppb and had significant
lowest concentration of endrin 1.99+1.39 ppb. OCP residues in
all examined raw fish species were below maximum permissible
limits (MPL) set by Food and Drug Administration and Codex
Alimentarius.

The contaminated fish samples with OCP residues undergo heat
treatment to study the effect of pan-frying on OCP residues in
fish species.

In Nile tilapia: dieldrin and endosulfan sulfate cannot be
detected after heat treatment that record 100% R.R. The lowest
R.R was recorded in DDD, DDE, heptachlor epoxide, b-BHC
and methoxychlor with rate varied from 0.12 to 6.59%.

In African Catfish: dieldrin, methoxychlor and endosulfan

sulfate were undetected after pan frying with 100% R.R. The
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reduction rate of heptachlor epoxide, endrin, a-BHC, lindane,
aldrin, endosulfan, D chlorodan, DDT, b-BHC and heptachlor
varied from 22.42% up to 90.72 %. The lowest R.R was 0.07%
and 3.93% for DDD and DDE respectively.

In Long fin catfish: pan frying reduced five organochlorine
pesticides with 100% R.R including dieldrin, endrin, heptachlor
epoxide, methoxychlor and endosulfan sulfate. The R.R for a-
BHC, aldrin, D chlorodan, lindane, DDT and b-BHC were
92.01, 81.93, 72.32, 68.04, 38.35, 14.07% respectively. The
lowest R.R was 0.09, 0.48 and 8.81% for DDD, heptachlor and
DDE respectively.

From the above results it was clear that there is a significant
reduction of OCP residues (Significant at P < 0.05) by pan
frying. The reduction rate of dieldrin, endosulfan sulfate was
100% in all examined fish species. Methoxychlor reduction rate
was 100% in both African catfish and Long fin catfish.
Heptachlor epoxide was reduced with a rate 100% in long fin
catfish and 96.2% in Nile tilapia. Endrin reduction rate reach up
to 100% in Long fin catfish only. The lowest reduction rate was
detected in DDD, DDE, DDT, b-BHC in all examined heat
treated fish species.

The hazard ratio (HR) of all studied OCP in all examined raw
fish species was less than 1 that ensures consumption of these

fish has no potential hazard risk to human health in Qena city.
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Carcinogenic risk (CR) measured in examined raw fish species
and its value considered acceptable risk (more than 10°) for b-
BHC in all examined raw fish species, dieldrin in Long fin
catfish, chlordane in Nile tilapia and a-BHC in both Nile tilapia
and African catfish. The studied CR is considered level of
concern (between 10° and 10™) for heptachlor epoxide, total
DDTs, lindane and total heptachlor in all examined raw fish
species. In addition to a-BHC in Long fin catfish, dieldrin in
both Nile tilapia and African catfish, chlordane in both African
catfish and Long fin catfish also considered level of concern.
There is no level of OCP in examined raw fish witch was

considered non acceptable risk (less than 10™).
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