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- Flame Atomic Absorption Spectropho-
tometer : Hitachi Model Z-8200

- Hydride System Atomic Absorption
Spectrophotometer : Perkin Elmer Model AA
3300/FIAS 100

- Mercury Analyzer : Hiranuma Model
HG-150

- Muffle Furnace : Lindberg, Hot Plate,
Water Bath, Analytical Balance

waEmg 1anduin wasgUnaninnaiia
lalumsiensy dasdrecs 20% nsaluain
wazihnau emsamsuudioumedlansens g

1NNIFIUUAE 1A
1FNINTFIUAENT wAaLdaN 19Uy
wazUsan AN 1,000 ppm KANNMIIVBI

Perkin Elmer

1afinnadiauzsiio AR grade wao-
AD9UBY Merck taz Fluka, Magnesium nitrate
hexahydrate, Nitric acid, Hydrochloric acid,
Sulfuric acid, Potassium iodide, Ascorbic acid,
Sodium borohydride, Sodium hydroxide,
Di-Ammonium hydrogen citrate, Ammonium-
pyrrolidinedithiocarbamate, Potassium perman-
ganate, Hydroxylamine hydrochloride, Stannous

chloride, Chloroform

503N
1. W hened
AR NITUD9 Association of Official
Analytical Chemistry (AOAC) (;fﬁf;’
Towne
D) (Pb)
wAALNEN (Cd)

EhpI At
AOAC (2000)999.11
AOAC (2000)999.11
13%U(As) AOAC (2000) 986.15
Usan (Hg) AOAC (2000)977.15
angiimm afiedesnnaiald
(limit of detection, LOD) #1161 qﬂ‘ﬁ'mﬂ%mmlﬁ
(limit of quantitation, LOQ) wtazUss n5nw
PDIMITNATIEY (percent recovery, %R) Gail

Tawe LOD (Haansueanlansy)  LOQ (Hadnsuaanlansy) %R

@z (Pb) 0.012 0.040 81.26 - 109.75

waaLaN (Cd) 0.003 0.010 80.77 - 103.20
19591 (As) 0.001 0.004 81.08 - 100.55

Usen (Hg) 0.001 0.004 80.00 - 102.80

lumsaraienziiimsmuanaunw

- M# (duplicate) 9D 10 GIBEN

LATAUIUSDYDLYDIAIANINUANGI  NNNT

(%RPD) Hlaaaalautiu 109

- wiUseT i weeenIsItAsIed
(percent recovery) N 10 fhatha mildaas
aglure 80 - 120%
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- EIWMING aUANNIUIY (pro-
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Institute for Reference Materials and Measurement
European Commission Uszinaituatde ‘f%xi
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26 Ny (M1 2)7

i 1“0 udesasleshminsesiiaemsluudaznguiildifiudemlumsiensy

NNBIMNT #0813 JeEay

naNi 1 EuesSuiiy 1. 2 wilen 50.4
2. 11N 49.6

nawil 2 wAesaminndnuasuil 3. YUNAY 34.2
4. uily 30.4

5. thedenudol "unil 29.1

6. uzwil uFazu 4.4

7. vunthlau 1.9

nawil 3 Miudaui 8. 1A 3 59.4
9. Mudien 28.8

10. M 11.8

nauil 4 waesaurinnm 11. w6y 52.8
12. ju’y 47.2

nauil 5y 13. tilovylaifisy 49.8
14. ilawyili 43.2

15. Guny 4.6

16. {dpany 2.4

nauil 6 waesurinnvyuarT 17. gnduiileh 40.9
18. 1 "nsan 20.0

19. nuiien 13.8

20. gnumy 11.5
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ﬂq'w?i 8  UNUAEWNANNUA 25. UN @ 83.8
26. UK 15.4
27. ladn3u 0.6
28. UNTUWINU 0.2
nguit o ld 29. 1ilaln 89.2
30. ww3paluld 9.3
31. @aaln 1.5
nawii 10 Td 32. laln 83.6
33. lidle 15.8
34. ldunnszm 0.3
nejm‘?i 11 Uanhie 35. Uanhie 53.3
36. Uyaqn 31.0
37. Uazau 15.7
nawil 12 Uamea 38. Uamila 56.8
39. Uameta 35.4
40. UmduUn3 0 7.8
nguil 13 Uanfin Uauie 41. Yaman 57.4
42. Uadauuns 29.8
43. Umdunsiau 6.4
44. Uan aouns 6.4
nejm‘?i 14 waanurandm 45. U5 77.0
46. Qn%yuﬂm 21.7
47. Yanmsauluze wedawmd 1.3
nauil 15 “afiau 9 48. Yamiin 46.5
49. MBYUNDII 33.6
50. 4 19.9
nquil 16 il 51. Wiuity 90.2
52. NN 9.8
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70. mMun 29.4
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Dietary Intakes of Toxic Elements in Food by Thai People
Between 1999 - 2001

Mayuree Uraroongroj Prakai Boriboon and Panawan Kluengklangdon

Bureau of Quality and Safety of Food, Department of Medical Sciences, Tiwanond Road, Nonthaburi 11000, Thailand.

ABSTRACT  In order to forecast the risks in food consumption, the study on dietary intakes of four toxic
elements by Thai people was conducted in 1999 - 2001 in comparison with the safety limit specified by
World Health Organization (WHO). Twenty-six groups of foods were collected from 4 regions of Thailand,
2 provinces each region, 113 samples each province. The composite samples were prepared in a ready-to-eat
form. After being weighed, they were ground and blended in proportion to the consumption amount for each
group of foods until they became completely homogeneous. The four toxic elements analyzed were lead,
cadmium, arsenic and mercury. Lead and cadmium were analyzed using Flame Atomic Absorption
Spectrophotometer. Arsenic was analyzed using Atomic Absorption Spectrophotometer Hydride System
whereas mercury was analyzed using Flameless Atomic Absorption Spectrophotometer. Dietary intakes of the
four toxic elements by Thai people in 1999, 2000 and 2001 were, for lead, 23.65, 25.04 and 14.32
ug/day/person ; for cadmium, 17.24, 7.31 and 4.82 ng/day/person ; for arsenic are 27.70, 31.57 and
28.28 |lg/day/person ; for mercury, 3.88, 3.95 and 2.56 lg/day/person respectively. The results obtained
were compared with Provisional Tolerable Weekly Intake (PTWI) specified by World Health Organization
(WHO) i.e. 25, 7, 15 and 5ug/kg body weight or 214.30, 57.71, 128.00 and 43.00 pg/day/person
for lead, cadmium, arsenic and mercury respectively. It was therefore concluded that dietary intakes
of the four toxic elements by Thai people were considered acceptably safe since they were lower than

PTWL

Key words . Dietary intake, Lead, Cadmium, Arsenic, Mercury, Atomic Absorption Spectrophotometer
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