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abstract

Graphite furnace atomic absorption spectrometry (GFAAS) is a widely used method
for blood lead analysis. Nowaday most of the GFAAS has deuterrium background correction
rather than Zeeman background correction. The objective of this study is to develop a
sensitive, accurate and precise Zeeman GFAAS method for quantification of blood lead in
900 children aged from 6 to 72 months who reside in Chiang Mai, Lamphun and Lampang

provinces in order to observe the prevalence of lead contamination among these children.
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Blood lead ar;alysis is quite com-plicated because of an exireme contamination of lead
in our environment. Therefore, it has to be very cautious on the cleanfiness of all p!astics and
glasswares used for the analysis. Collection of blood is also has to be very careful. Blood
sample collection from young children is more difficult and less amount of blood can be taken
than from adults. This study found that a suitable temperature and time program for sample
drying, ashing and atomizing was 85-150 °C for 40 sec, for 550-800 °C for 32 sec,
and 2200 °C for 3 sec respectively. With this temperature and time program only one peak
of lead was identified. Very little amount of lead in blood sample was lost during the
process of drying and ashing.

The pyrolytic coated partition graphite tube was used in the GFAAS with hollow
cathode lamp at wavelength éf 283.3 nm, lamp current of 5 mA and 0.5 nm bandwidth.
Each determination was carried out the conventional method and pre-mix technique for
producing a calibration curve. Twenty percents of NH,H,PO, was used to be a modifier and
3 levels of blood standard (BIO-RAD) with concentrations of 9.2, 28.4 and 56.1 PgsdL
were utilized. Blood control from 4 sources; inhouse preparation, Mahidol University,
Regional Cenire of Medical Science, Chiang Mai and Research Institute for Heath Sciences
were analysed to test sensitivity, accuracy and precision of the method. The results indicate
that the absorbance of blood standards with concentrations of 9.2, 28.4 and 56.1 jig/dL
were 0.076 + 0.007, 0.199 X 0.010 and 0.374 + 0.013, respectively (expressed in

mean * S.D.). Between-run precision of blood control at normal, low, medium and high
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concentration of lead were 8.88, 8.71, 6.26 and 5.11 % CV, respectively (n=20).
Within-run precision of blood control at low and high concentrations of lead were 3.56 and
3.03 (n=10). The analysed data of lead concentrations in the contro! blood obtained from
Mahidol University and BIO-RAD for 10 samples were closed to the target values.

Blood lead concentrations of 500 chiidren aged from 6 to 72 months who reside in
Chiang Mai, Lamphun and Lampang provinces was 4.52 + 3.30 pg/dL (mean + S.D.).
There are 14 children or 2.8 % who have blood lead level higher tﬁan 10 pg/dl and only
2 children, 1 boy and 1 girl, have blood lead level higher than 20 pgsdL. All of the 14

children who have high level of blood lead reside in Chiang Mai.

This study is part of a study of lead screening in young children form Northern

Thailand funded by the World Health Organiz ation and Royal Thai Ministry of Public Heaith.



