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ABSTRACT

Organochlorine residues in the food chain and in the environment are one of
the greatest public health concerns. To monitor these residues, poultry eggs can be
used as a “bioparameter”. In view of these premises, this study was conducted in
order to provide the profile of organochlorine residues in eggs from free-range hens in
Chiang Mai suburban areas, and to document the use of these eggs as a bioparameter
for long term organochlorine residue biomonitoring programs. Organochlorine
compounds were analyzed following the WUS-EPA 608 method using gas
chromatography equipped with an HP-608 capillary column and electron-capture
detector,

This study found that in 64 domestic hen (Gallus domesticus) eggs collected
rahdomly from 29 villages in four Districts of Chiang Mai Province, namely Mae Rim,
Hang Dong, Muang, and San Kampaeng, residues of eight organochlorine pesticides
were detected in the following order of frequency: p,p’-DDE (in 100% of egg
samples), p,p’-DDT (94%), p,p’-DDD and o,p’-DDT (88%), o,p’-DDE (77%),
dieldrin (50%), cis-heptachlor epoxide (23%), and 0,p’-DDD (19%). No residues of
heptachlor, HCB, «BHC, p-BHC, lindane, o-endosulfan, p-endosulfan, endosulfan
sulfate and endrin were found. The mean dieldrin residue (0.010 mg/kg) and the mean
cis-heptachlor epoxide residue level (<0.001 mg/kg) were much lower than the WHO
extraneous residue limit (ERL). The mean concentration of total DDT (1.60 mg/kg)



vi

exceeded the Thai maximum residue limit (MRL), 1.5 mg total DDT/kg egg, which is
three times higher than the ERL of WHO. Forty percent of the eggs surveyed
contained higher concentration of total DDT than the ERL. Eggs from Mae Rim and
Hang Dong Districts were found to be more contaminated with DDT than those from
Muang and San Kampaeng Districts (p<0.001). The total DDT residue levels were
found higher in eggs from mountainous and agricultural areas compared with those
from residential and craft-industrial areas (p<0.01). This reflects the extensive use of
DDT for agricultural purposes and malaria control campaigns in the survey areas. The
p,p’-DDT to p,p’-DDE ratio in DDT-sprayed areas was much higher than that in areas
where DDT is no longer used (p<0.01). The much higher total DDT residues
compared with reported levels of other countries indicate that the use of DDT in
Chiang Mai suburban areas should be seriously reviewed since it is a serious

environmental hazard.

In addition, this study suggests that eggs from free-range hens can be a good
biological mean and the p,p’-DDT to p,p’-DDE ratio can be an useful bio-index in
long term biomonitoring programs of organochlorine residues in the environment
surrounding the hens’ living space. Factors affecting organochlorine bioaccumulation
rate in chicken eggs may be duration and concentration of pesticide exposure and
strains of hens. However, the approach outlined in this study should be replicated in
larger survey areas with more egg samples.
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