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01 0.028 0.0 0.162 28.0
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03 0.025 -0.5 0.087 13.0
05 0.030 0.3 0.022 0.0
06 0.032 0.7 0.026 0.8
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08 0.023 -0.8 NT -
09* 0.029 0.2 ND -
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*Reported not detected (without informed LOD) NT = Not tested ND = Not detected  Bold =|Z| > 2
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Wa (mg/kg) Z-score Wa (mg/kg) Z-score
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05 0.720 0.3 0.555 -1.7
06 0.680 0.0 0.720 -0.4
07 0.686 0.0 0.435 -2.7
08 0.640 -0.4 0.556 -1.7
10 0.681 0.0 0.796 0.1
11 0.570 -1.0 0.630 -1.1
12 0.798 1.0 NT -

13 0.710 0.2 0.752 -0.2
16 0.715 0.3 0.821 0.3

NT = Not tested  Bold =|Z| > 2
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AeNzhuaalsuniaclfuianisvestssina Aenziaznmnvasdjiamsvasdszina ansn
WNBADNTIUNIENY TDUN 2 DUFIUTIENIU TDUN 2

Vv

3N 3 dayaiditensinvaslfuamslaienzduaalisnuazasn saun 1

9 AUAYDINTA . Matrix
A 0 BC

Wasluams  yiglan:  S3desdiache HNO, HO, ~ HCl Modifier

02 cd DA v v Flame AAS

03 cd DA v ICP-OES

06 cd DA v v ICP-OES

07 cd DA Ve Flame AAS v

13 cd DA v GF-AAS Ve

14 cd DA v v Flame AAS Ve

01 Pb DA GF-AAS Ve Ve

02 Pb DA Ve v Flame AAS

03 Pb DA v ICP-OES

06 Pb DA v v ICP-OES

07 Pb DA v Flame AAS v

13 Pb DA v GF-AAS v

14 Pb DA v Ve Flame AAS Ve

01 cd MDC Ve v GF-AAS Ve v

05 cd MDC v v GF-AAS v v

09 cd MDC v v ICP-MS

10 cd MDC v GF-AAS Ve Ve

16 cd MDC v ICP-MS Ve

05 Pb MDC v v GF-AAS v v

09 * Pb MDC Ve Ve ICP-MS

10 Pb MDC v GF-AAS Ve Ve

16 Pb MDC v ICP-MS Ve

08 cd OWD Ve GF-AAS v v

11 cd OWD v GF-AAS Ve Ve

11 Pb OWD v GF-AAS v v
v = Applied DA = d28 @8MIBENEIYID dry ashing
* = Report not detected MDC = a8 MgfDENAIINIAMELATEN microwave TUszULUA
BC = Background correction OWD = dag agmadrmensalussuude
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FoyaititansiiivecUfianisld  unisne suenuuigseud 2 ives
ensiuaadisauazazmlumane suany  UfUansiilde3esiia GF-AAS 6 wws
ngsoudl 1 TWesfian1sfildiedesiio Flame AAS 2 Wi ICP-OES 2 ud uaz ICP-MS
GF-AAS 6 U4 Flame AAS 3 U4 ICP-OES 1 UW (61151\‘1“?; 4)

2 U¥d waz ICP-MS 2 W (GI’IE’N“?; 3)

MmN 4 gUdByaIRienziniasljiamsliiensiuaadsnuasazn saud 2

N BUANYDNNIN ﬁfmﬂ%mm BC Matrix
MasQuUIMS  yiiglane  S3dasdiad HNO, HO ~ HCl Modifier

03 cd DA v ICP-OES

06 cd DA Ve ICP-OES

07 cd DA Ve Flame AAS

12 cd DA v Flame AAS

13 cd DA v Ve GF-AAS

03 Pb DA v ICP-OES

06 Pb DA v ICP-OES

07 Pb DA v Flame AAS v

13 Pb DA v v GF-AAS

12% Pb

01 cd MDC v v GF-AAS

05 cd MDC v v GF-AAS v v

10 cd MDC v GF-AAS

16 cd MDC v ICP-MS

01 Pb MDC v v GF-AAS v v

05 Pb MDC v v GF-AAS v v

10 Pb MDC v GF-AAS v v

16 Pb MDC v ICP-MS

08 cd OWD v GF-AAS v

11 cd CWD v GF-AAS v v

08 Pb OWD v GF-AAS v

11 Pb CWD v GF- AAS v v
v = Applied DA = do8 a8I0LNeIEIT dry ashing
* = Not tested MDC = &8 a)gaIasNmeNIneILLAIad microwave IUszUUU®
BC = Background correction OWD = dag argmadaansaluszuuia

CWD = dag seapdaNansaluszuula
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Proficiency Testing for Cadmium and Lead Analysis in Food among

ASEAN Member Countries

Mayuree Uraroongroj and Laddawan Rojanapantip

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

ABSTRACT Bureau of Quality and Safety of Food, Department of Medical Sciences has been chosen
as ASEAN Reference Laboratory (ARL) for heavy metals and trace elements in food by EC-ASEAN. ARL’s
mission is to enhance the analytical performance of ASEAN member laboratories to meet the standard.
The first proficiency testing program for cadmium and lead analysis in food was set up for ASEAN member
laboratories in 2005 to improve the quality of analysis. This project was sponsored by EC-ASEAN. ARL sent
the portion of homogeneous graham flour contaminated with cadmium and lead to the participating laboratories.
These laboratories must submit their analytical results back to ARL within the given time frame.
Then the analytical results from laboratories would be evaluated statistically. Z-score was used to evaluate
the competence of the laboratories. Thirteen laboratories from 6 ASEAN countries i.e. Indonesia, Malaysia,
Philippines, Vietnam, Singapore and Thailand participated in this proficiency testing program. The laboratories
showed the satisfactory results 84.6% for cadmium and 36.4% for lead analysis. Therefore, in November 2005
the training program for heavy metal analysis in food was organized for 13 scientists from 7 ASEAN countries
i.e. Cambodia, Laos, Indonesia, Malaysia, Philippines, Vietnam and Thailand. In 2006, ARL organized the
second proficiency testing program using budget from Department of Medical Sciences.
Eleven laboratories from 5 ASEAN countries i.e. Malaysia, Philippines, Vietnam, Singapore and Thailand
participated in this program. The test samples were mussel powder. All of the laboratories showed
the satisfactory results for cadmium and 90% for lead analysis. It was concluded that most of the laboratories

have improved their analytical quality on heavy metal analysis.

Key words : proficiency testing, food, lead, cadmium, ASEAN countries
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