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EMBBUTHREZERAM R ER>BMERREHK - &HH

HEHZBE AR ETHLEAR AR RARR  RECASERALEZIANLS
R R E AL X RE A S F TR A £93.05.26: 53 A F $.093931113855 4%

TRmBEA S RE
78 ik #95°CHE 3004k
VAR BRI R R AR R 45

QMR T F— BRI | TriE 0 B AR RO 5% AR B R R
TRl R AR AR & BTSRRI SR GE -
HGREAT THTESE AL RE LM AL

ZEH A RESZIEE AN LE X R EIRE AR s R AR BB

R AR ARE AL -

FASE - RNEREEH  FLHE 2B

il

Al

P —TEATAERREY ~ SRERHY ~ SREBEOLE
HIe 8 - e RS E 2o - HAEEREE T
ZEHMITTRIFALEYIFAE © $0.2 FR MR E
2o BRUER T2ERRSL - W il BGE R AL H A (87
i)~ AR R R R TERTE) - BTN
Y1 JRATE Ry B 5 & 2 R T (B #L) o2 EEE R
7 o BUKTEEMES - HEEER0.2 ppm - §1
FHEZER KRS - I HRREEYMEY
H—Hl7 » RREALT— R & E /NS ppm » H
SRV E ERE R - WERE - M
AR ECR A B R A R e g
B RV &R -

FHENYIE B rs R BT - 855 HJE R I e
AR 1%  ga—fSR Itk - & ARRAKR
MoraE - WEBEREREHRS - HRHEREER
(s - SRR SRR SRR R B SN » FH
LB SR AR O - AT 1T e < ol 1 Ml i A\ 73 M

.
REE

& - RS SR O IRR R AR E 5 [
=M - SEEHERSREEE AR RER R
AR R A T REE B R R F 2 IR
% Wi IR AR A/ 11 5 A A A B S T v W
EHEHFEFREZ (Joint FAO/WHO Expert Committee
on Food Additives, JECFA)220064F 7 e {di 5
- HAMIZ A EEZN R TR TEER T E
L Ve R F BTG Y LR - BN & L% 22 /5 (European
Food Safety Authority, EFSA)#E2008 3 3= ¥ 5
B ERBEEEREZEE T BREYEA
g EEE ARERERE -

H 10045 H 10 H i : faEE i - 55
IR NEV GBS T - RIISEBEEANGE
CARERE PTRE  E R RBUME R E Al BB A
RELBEBEING TS - T T HEM R FE BB EH
P BDASABIR SR - R A T ARERE - 2
SKIERA A SR 2 B AR b -

T lHIHE B Z5ER AT TR R A
Aenaialls - e B R e R A S =il
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SRl A R A R B

IRF e 75 S a ks h HoAh Bl Z VA H o
MFERTTE
— Btk &

JR1004E5 AL mifls - EIEsa s i1
fF ~ a2t~ KE I - FFEmf IRTEA R
o HEH 7R -
=

%03 FEE H(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 $#
N B A HE 5 (1000 mg/L)ER FHICP-MS4 7k
AL IR (30%) TR FH AT AR BEEER K &
e PR L EE R - 2 H fEBIMerck KGaA
/X F](Darmstadt) - fHER PR FHEE ML) - [ H £ E
Mallinckrodt BakerZ\ &](Phillipsburg, NJ, USA) » £
TE VAW 2 Be S5 {5 P ELEE FH A 25°C AT 18 MQ-cm
L EBETK

= &xli

(—) K JFE #% 5 FE 4 E 3E % (Inductively coupled
plasma mass spectrometer, ICP-MS) :
Elan DRC-e » E[A.[»[EIFE{l 25 (concentric
nebulizer) 2 fig J& U ME 7% % (cyclonic spray
chamber) * Eyf1Z A Perkin-Elmer Sciex/\ H]
(Concord)Eh °

(CIEERS & B LR (Inductively coupled
plasma optical emission spectrometer, ICP-
OES) : Optima 2200 DV » B f1% K Perkin-
Elmer Sciex/\ &](Concord)/& i

E) k72 RIEVESEE (Acid steam cleaning
system) : TraceCLEAN - %% A fl[Milestone
/\F](Sorisole, BG, Italy) 2 2 iy

() 2 8l T 7k BL3E B (Reagent water system) :
Milli-Q » %3 EMillipore/X &](Billerica, MA,
USA).Z 7 i

CBREZEE

WG (SC475 » 68 mL » BAREME - [f
=)k BN BER > WEEEIEREY
R IRENHT (Pyrex) M & - i RIS SE LR BIRIVE -
B GERE » DIBRZARIE VRIS - DAEIE GAZE
FERR)ZESRIB VR 2/ NI 1% » B HH I 28 2 i e DA 2=
BT/ Rz T - B2 A -

F -~ 0.5%AEIZEE AR 2 TS

FIVEERS g - ARHEET KIS IR 1000
mL - DUNGE (LA FpH{EZES.S -

N REAR R

() N B R ME 5 W5 (Internal working standard
solutions) :
EHEE N0 my/L.Z FEFFHEIETE10 mL > LA1%
WEERVATR E 22100 mL > (E/E SRR
(1 pg/mL) °

(2)2 70 A AE U (Multi-element stock standard
solutions) :
FEHERAN100 png/mL.2 % TR HEVA R KR AT
HEVATR 510 mLE A 100 mLA &N - Dl1%
HBRATRES - HEZTTRIEREFR(10 pg/
mL) °

ENCP-MSH % Tt Z R #E VA K (Multi-element
working standard solutions for ICP-MS) :
KTt B AV bt BEHE SRR - VR INEE(Rh) A RS
HEVAWR » DA1 % FH BR v WU B B R P 0.1 -
25 ng/mL (ZRh 10 ng/mL) » H{ERERSE
BB R P 2 2 T R IR AR - T AR
i'% o

(MICP-OES i % 7T F AR HE A i (Multi-element
working standard solutions for ICP-OES) :
FTife B A AR IR - DA% R BRVA WA R
RS Ry 10-100 ng/mL » {HE1EECER & B4
TR e R P 2 2 T R IR HE VAR » e P I
ELE I

T~ ETA
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RAEVIRSER B=0
x— - SRR BB E B RAE RIA L R - REBASENEEZERSY
VEH VAR YR Parameter Condition
7K 95°C » 30474 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 %%@ﬁgﬁ%fﬁ(mL)
Ar auxiliary gas flow rate 1.475 L/min \EE @ﬁﬁﬁﬁy.ﬁi(mm
Ao ons = N~ REE I
BRI - EEIT R R EE ST - 22
(uitatantsin N H T R B A H ATAR - it /5 k0 B

ZHENTHEEEBIIESABRERTE  FHREBRETERES T - EHEE RS HTE
09393111385F /e " fedbdn B~ ey » B2 FAENESHHER - EESITRE IS5
fehe T - b, AHERENR W EHEERET - BHE R T
— o B DARBE KPR IR - R AT STEHERAE . BHEE RS R RREE
VEHAVER] - A ESRS0%AEME L fR10% -

INEAERUE IR L 2 H AR - ER95°CZ

e - SRR - 30 BTN S mL fEREETER
VLI + % APPESTEI LR I200 WL iy ELl EE e ey e e

AR TR - DAEBET/KERZ20 mL - it ZFHHEEBRIEE RIRERE - A ER2E S8
BRI - SHUSHRERIERM G - K Bt REZEHERGE - REEERZ R - 55100

SHERBIE  E(EZE TR - KR0S SRR T T H A » RA9S°CIEH,
IR - 30706 » TS L L A 4 R B 2
5 E VIR R - I RIS B SRR - ERHIIREN50001 ppm ; 53N

ST RN SR EA R RSSO RN S R - R

I SOLRERA AR 0.1 ppm -

S8 REEEERS - SR N e [ Tl

T (AR RO B R R E 7PF BRIk VA T~ 30 - S48

& 5B a R (ppm) - 0,595k 2 5 LH AR R -~ 804 B -

) S TR RO SRR RV T B B R 1 %

PR BB S R pm) = o0 PSR R A S R A+ L6 R M

C: BRI TR EAEE S S EREE  TH2 om) - HAEER817 ppm -+ KK

J&(ng/mL) FodnBdK751.92 ppm ~ $AEIAER1.73 ppm ~ HEH

Co : IR PR ZEZEMITS SHEEE 20,52 ppm » ALHEE £ FH0.20 ppm - 854
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SRR A PR E B IS A R  RE
= SRR E AR EEESE
= ESES E(ppm)
. T ATE TKVA R 0.5% MR A H R
e T o W W g 7 &
1 FRBLA N.D. N.D. N.D. N.D. 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 B ASR N.D. N.D. ND. ND. N.D. ND. N.D. 0.52
4 22 cmZE N.D. N.D. N.D. N.D. N.D. N.D. N.D. 8.17
5 FREdkE N.D. N.D. N.D. N.D. N.D. N.D. N.D. 1.92
6 GEREAEE 20 cm N.D. N.D. N.D. N.D. N.D. N.D. N.D. 0.20
7 Z Rk tnaa e N.D. N.D. N.D. N.D. N.D. N.D. N.D. N.D.
FrER IR B #f5 - $8897550.001 ppm ¢ $7750.1 ppm
0 13 ppm * DL EAESRET - @iﬁﬁfﬁﬁzﬁ et i SERK
JL i e 1' oA e 'y /A2 [===] [=1=4 e ag

Hypm.f%%ﬁf&/ﬁ%flifﬂf&ﬁm(fﬁﬁixcé!
& (Codex Alimentarius Commission, CAC)% i 8.2
i A I E (provisional tolerable weekly
intake, PTWI)%%1 mg/body weight/week” » {ft>F
BEEE 60N T AR B E AR IE 60 mg/
week ° HHRERINTELE Z RIBERRIE - #7550.07-
0.35%" - R nFRR AR AR B HET T
¥ ABEE R G E o Scancar$E A KHE B 1 52 K
fEE BRI INE /N - FERETT AR
ST R 8 53 5 Fy313 52260 mg/kg (LAHZEE
FHY - BB ERERATNE LA
i R R A e TR RN EE A - BEE
B D nl R LA SR E RS AR RY) - DUE
REMZ S -

fabe ik — B b - 93.05. 268X RY
5509393 1113857/0 45 -

FAO/WHO. 2011. Working document for
information and use in discussions related
to contaminants and toxins in the GSCTFF.
[http://64.76.123.202/cclac/documentos/
CCCF/2011/3%20Documentos/Documentos%20

Ingles/cf05 INF.pdf].

. Agency for Toxic Substances and Disease

Registry (ATSDR). 2008. Toxicological profile
for aluminum. [http://www.atsdr.cdc.gov/ToxPro-
files/tp22.pdf].

Scancar, J., Stibilj, V. and Milacic, R. 2004. Deter-
mination of aluminium in Slovenian foodstuffs
and its leachability from aluminium-cookware.
Food Chem. 85: 151-157.
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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



