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%036 FEE (multi-element standard solution,
100 mg/L)$#FHICP-MS/ M » B 5l 3 5 1 v
W& (mass spectrometer tuning solution)s] 8 H 35 B
Perkin Elmer InstrumentsZ\ &](Shelton, CT) o $£
PN B A HE 5 (1000 mg/L)ERFHICP-MS4 7k
AL IR (30%) TR FH AT AR BEEBER K &
e PR Il EE R - 2 H fEBIMerck KGaA
/X F](Darmstadt) - fHER PR FHEE ML) - 8 H £ E
Mallinckrodt Baker/\ &](Phillipsburg, NJ, USA) » £
TE VAW 2 Be B {5 B ELEE P A 25°C T 18 MQ-cm
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(—) K JFE #% 5 FE 4 E 3E % (Inductively coupled
plasma mass spectrometer, ICP-MS) :
Elan DRC-e » E[A.[»[EIFZ{l 25 (concentric
nebulizer) 2 fig J& U ME 7% % (cyclonic spray
chamber) » Fyf1Z KPerkin-Elmer Sciex”/\ &)
(Concord)Eh °

(CVERFERE & BEHE S YRS E (Inductively coupled
plasma optical emission spectrometer, ICP-
OES) : Optima 2200 DV » = f1% A Perkin-
Elmer Sciex/\ &](Concord)j& i

Gk 7E R VESEE (Acid steam cleaning
system) : TraceCLEAN - B A Fl[Milestone
/\F](Sorisole, BG, Italy) 2 2

() 2 8l T 7k BL3E B (Reagent water system) :
Milli-Q » FZEEMillipore/\ &](Billerica, MA,
USA).Z ZE i
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fEHEE N0 my/L.Z FEFFHEIRTE10 mL > LA1%
WEERVATR E 2100 mL - (HE7E PSSR
(1 pg/mL)

(2) 26 70 A AE U (Multi-element stock standard
solutions) :
FETEEAN100 png/mLZ 2670 R EHEATR RIS
HEVATR 510 mLE A 100 mLA &N - DA%
HRRATRES - HELTTRIEHEFIR(10 pg/
mL) °

ENCP-MSH % Tt F ¥ VA 1 (Multi-element
working standard solutions for ICP-MS) :
A fife B AR SR - AR EE(Rh) BB
HEVAWR » DA1 % FF BR v W B B R P 0.1 -
25 ng/mL (ZRh 10 ng/mL) - H{ERERSE
SUERL R 2 2 TR o WA RER
@ o

(MICP-OES i % 7T F #RHE A i (Multi-element
working standard solutions for ICP-OES) :
Tt B I AR RO - DA% ERVA WA R
R S Ry 10-100 ng/mL - {HE{F Bk e R & B 4
TR e R P 12 2 TC R IR MR VAR - g P I

T~ ETA
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VA H VAR TR Parameter Condition
7K 95°C » 3047 Plasma argon flow rate 0.8 L/min
0.5% 115 [ (pH 3.5) 95°C » 3047 Nebuliser argon flow rate 15 L/min
Auxiliary argon flow rate 0.2 L/min
xR REBESSESREEEZERDHY Pump flow rate 2.5 L/min
Parameter Condition View dist 15 mm
Nebulizer Concentric Torch position Axial mode
Spay chamber Cyclonic
Nebulizer Ar flow rate 0.97 L/min
RF power 1500 W ‘b}%fg(ng/ mL)
Ar plasma gas flow rate 17.0 L/min Vi %fﬁgﬁ@ﬁ%fﬁ(mL)
Ar auxiliary gas flow rate 1.475 L/min \EE @ﬁﬁﬁﬁy.ﬁi(mm
Auto lens On

(EH B
SETHIRHEBIIFESHERETS
09393111385% /0% " BiLeR A ~ &ds » e
EE— e o AR
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. AR TRV IR 0.5% MEEE IR VA HITR
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1 SREIA N.D. N.D. N.D. ND. N.D. N.D. N.D. 1.73
2RI N.D. N.D. N.D. ND. N.D. N.D. N.D. 0.13
3 EBERASHE N.D. N.D. ND. ND. ND. ND. N.D. 0.52
4 22 emEVHH N.D. N.D. ND. ND. ND. ND. N.D. 8.17
5 $rBd/kER N.D. N.D. N.D. N.D. N.D. N.D. N.D. 1.92
6  EEREHSFEF20cm N.D. N.D. ND. ND. N.D. N.D. N.D. 0.20
7 EdiibasaneEat N.D. N.D. N.D. N.D. N.D. N.D. N.D. N.D.
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0.13 ppm ° DA ST B PSR 8 £ 5 A B0 SERK

R B IR IAH - (EEMERIED -

Tk & B R AR A T SR AR R R B R LR B
& (Codex Alimentarius Commission, CAC)# 84,2
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Study on the Migration Test for Heavy Metals in
Aluminum-Made Food Containers

CHENG-MING CHU, SYR-SONG CHEN, CHU-LYN HSU AND WEI-MIN FU

Division of Research and Analysis, FDA

ABSTRACT

According to Liberty Times on May 10", 2011, an issue was circulating on the internet that aluminum
containers will release aluminum ions during heating, leading to Alzheimer’s disease due to long-term
accumulation of aluminum ions in the human body. The Ilan County Government Consumer Ombudsman has
thus asked related agencies to pay attention to this dietary issue. For relieving consumer concern, this study was
to perform the migration test of aluminum-made food containers by simulating the migration of heavy metals
from these containers. We referred to “Method of Test for Food Utensils, Containers and Packages — Test for
Metal Cans” announced by the Department of Health Food No. 0939311138 on May 26", 2004, and selected
water and 0.5% citric acid as the migration solvents. The migration conditions for the two solvents were both
set at 95°C for 30 min. The inductively coupled plasma mass spectrometer was employed to determine arsenic,
lead and cadmium migrated from aluminum-made food containers, and used inductively coupled plasma
optical emission spectrometer to detect aluminum. The testing result showed that there was no arsenic, lead and
cadmium migrated from seven aluminum-made food container samples purchased from markets, but only trace
amount of aluminum was leached out. Due to very low absorption of aluminum in the gastrointestinal tract, the
migration levels of heavy metals from aluminum-made food containers for short-time heating barely endanger

human bodies.

Key words: aluminum-made food container, migration test, heavy metals



