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" 8 K #2835 & 1E (Asia-Pacific Economic Cooperation, APEC) | 2R ST oM AR B EE &
(Sub-Committee on Standards and Conformance, SCSC) & 5&1L@ B £% B T 8z = 2 AL 52 2] 4
N B AR E i M 0 FA2011-20125F 39 T R E 5% b 44 % & A 45 7 (Essential and Toxic
Elements in Seafood) ; % & 5% & &k 1 35 » =1 & & &5 BUF L5 PT(Government Laboratory,

Hong Kong, GLHK) & 4% #Y B 8 2R SR B2 5
AEBRERETESL LS WTRRIE - REREHR

STA10ELRBISK TR E 5w

B APECH 2| A &y sa s &3k - 48

R z-score s Bl & 4R-0.41 ~ 4%0.16 ~ #P-0.12%450.15 » AT E W kBB EHE 4
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FZEMTZERFEE  EELESARES RS
mnE Z BT ST IE - R RE Tl B R =
GEKE MR E e B W T - HREE
B Rl TR S, BN ARETEM
##%(Asia Pacific Metrology Programme, APMP)
ZY)'8 &% &8 (Technical Committee for
Amount of Substance, TCQM) &% & B R B
(Developing Economies’ Committee, DEC) & TE#
# 0 EHE T KEMFATE R E F T (Essential
and Toxic Elements in Seafood) ; (APEC project CTI
212011 V2 BETIEES » S EME BEFEEUF L
Erpra Ehn el B R S5 - EEHAPECH#
HITE S R g - HAEREREF#ES
ez hnazaleet= - WS P AT TR K

$E B ETCRA M R - HEH4REITE -
MHEE 75 E

— ~ ISERE G

R 7 A U 0 B Py 2 08 L0 8 2 W0k i
(25 g) ° TEALAC EUR R 1325 ARz e - 6 FH 7k
S VR P RZ 2 35 B B/ INFERL - DAIECBE R -
HREERB R » 8200 pmbRfg » B L322
B PERE AESK > DLI'Cs 10 kGy RS 7%
B FEARZFNE BT - HLIPPREZLEEER
HIRETR o TSRS MBSO Guide 351FHE H]
ol o FERSEHE 1 00fAE ISl - DURKIE RS EE
B SR AT SR EE - 59 DUBK FERETaT BB 4
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() 7K 17 % #5 (anhydrous calcium sulphate °
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DRIERITE" * W.A. Hammond drierite °
EH) - WAL E B (hydrogen peroxide
solution * 30% * #E#i#ffk * Merck KGaA * {&
Bd) - fi5 (nitric acid * #EEHIH © Mallinckrodt
Baker * E[]) -

(C)FEAZEHE 5 (1000 pg/mL » ICPAHT#k » Perkin
Elmer Instruments * 35[5]) ~ FFZHE (1000 pg/
mL * ICP43##f » Perkin Elmer Instruments °
FF)ZEHE 5L (1000 pg/mL » ICPAHT#k
Perkin Elmer Instruments * 32 ) fz $F 12 4
it (1000 pg/mL * ICP53 7k » Perkin Elmer
Instruments * EB)ZERHICP ik - ##
(rhodium) A AEEHE f (1000 mg/L » ICP43 47
# > Perkin Elmer Instruments @ 32 B)E¢F
ICP-MS73 7

(5)'E R 3% A M V5 Wi (mass spectrometer tuning
solution)(Perkin Elmer Instruments * 3E[5]) -

() f2 A 7K 1 225 ¥)'E (Fish Protein Certified
Reference Material for Trace Metals * DORM-3)
(National Research Council Canada (NRCC) *
TER) -

() 2% T VA5 YR 2 Bic 84 2 6 F 1 S5 B Millipore
Milli-Q#5E » FLEEFHfA25°C 18 MQ-cmiZ
EHEFK -

s B

()2 B il = B R S SR #iMicrowave high
pressure system (UltraClave * Milestone * &K
1)

() 208 U T W OE RS # Graphite furnace
atomic absorption spectrophotometer(4110ZL »
Perkin-Elmer Sciex * J5[5])

E)ECERM G BRI i & Inductively coupled
plasma optical emission spectrometer (Optima
2200 DV > Perkin-Elmer Sciex * 3[5])

(o) JE & % & FE AT T ¥ Inductively coupled
plasma mass spectrometer(Perkin-Elmer
Sciex * Elan DRC-e * £ B.[F. EE (L&
(concentric nebulizer) 5 fig il =& 7% = (cyclonic
spray chamber)

C RER R BCR
(—)fEE#E [R5 (stock standard solution)
1. NEBIE#E A W (Internal stock standard
solutions)
FEHER= L1000 mg/L.Z $EREHEAIR10 mL »
PA1% FHBRVE R E A 22100 mL » BEAEAED
REAEJFE (1 pg/mL) e
2. % It R ME R (multi-element stock
standard solutions)
FETE R 100 mg/LZ % T R IFHEIFTR10
mL DA% AR IE T E 4522100 mL -
ZIU R IEEFE(10 pg/mL) ©
(I #E A (working standard solutions)
1. N ER R HE 5 % (Internal working standard
solutions)
Ftite B HUAEEETES mL - DL1%IHERYE
WEARES0 mL - BARFEHT - FRA
AARHEIATR -
2. % T FAEME VA R (multi-element working
standard solutions)
(1)GFAAS.Z FEHEVA R
FEtE 22 T R FHERTR - DL % IH IR
VSR R RO P 550.1-25 ng/mL » fE(E
GFAASTRHETAT - iy R AR -
(2)ICP-OES:Z fZ#E A
Tt 2 2 T R R HE R VR - DA% IH IR
VR BRI R 10-200 ng/mL - fHE(F
ICP-OESTEHEVATY - [ PR S -
(3).CP-MS.Z FEHEVA TR
Fe e B2 T AR - R N2 (Rh)
WERHEATR - DU % il s IR R R
J&0.1-25 ng/mL(%Rh 10 ng/mL) »
ICP-MSEEHEVAVR - W I %L -
4~ HERTTR
(s R
FEERBIUR AR g » =HE - BB ERS

oh DU KRRBR S5 o 52 R - =08 M 10
Htk > MENE - FFEHEKIEE -
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Ok W = Mo AV FHIR R R S
m, - mg EBER )

m, : ZEMERIEE)
m, : SEMEHREZEE ()

W ST R R
T e I . BO® o emusEanREREY e

CTE S .
SETRRHLBAS KEDWETES S o N S e e
%*ﬁ%ﬁﬁ(iiﬁ%&fﬁZ*ﬁﬁ J (2))5_2 TEEE Ist 5 80 60 100 1,000
faBs kAl O TREEIE - ond 8 130 60 130 1,000
1. g A 3rd 5 180 60 160 1,000
FEER IR EE0.5 ¢ - BSBEHMIEHELE 4th 6 220 60 160 1,000
B IMARERE6 mL MBS LSS5 5th 15 220 60 160 1,000

mL > Lj\ﬁ%?%#ﬂ%ﬁ:@??(ﬁ'ftiéﬁ ° B&(’% T1 : Internal temperature of pressure reactor.

?ﬁ@ A25 mL%ﬁi}Fﬂ‘:’j s J/y\i\t%ﬁ%7j<:)/(5 T2 : External temperature of reactor wall.
N, R, P : Internal pressure.

mLPEiR S B EGE U - Dol pt AB Bl

o AN BB HEA 0.5 mL » DLEEET R RIERBSSRMETCEEAEGRG

KERR » RIBEEE R GRS - H(F Parameter Condition
R - HI—Z2HE B IELE - #k b Plasma argon flow rate 0.8 L/min
AL BRERE - B EZE AR - Nebuliser argon flow rate 15 L/min
2. B EHEE ¢ Auxiliary argon flow rate 0.2 L/min
R S 22 AR IR - 43 Bl AR E AR & R 4 Pump flow rate 2.5 L/min
AR E R R St a R - DI SRER View dist 15 mm
JE IR W B g U S $R = & > W DARR Torch position Axial mode
JERE & B E R RS & i) Wavelength (nm) Fe  239.562
fRpFANSR — R Y - ks R 22 R A Zn___ 206.200

®= ~ AEEXRFRECEERE R

Element Wavelength Stage Teomp‘ Time (sec) Gas f lc?w
(nm) C) Ramp Hold (mL/min)
Drying 1 110 1 30 250
Drying 2 130 15 30 250
As 193.7 Pyrolysis 1,000 10 15 250
Atomization 2,300 0 5 0
Clean Out 2,450 1 3 250
Drying 1 110 1 30 250
Drying 2 130 15 30 250
Cd 228.8 Pyrolysis 500 10 15 250
Atomization 1,200 0 5 0

Clean Out 2,450 1 3 250
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Parameter Condition
Nebulizer Concentric
Spay chamber Cyclonic
Nebulizer Ar flow rate 1.02 L/min
Oxygen gas flow rate 0.00 L/min
RF power 1500 W
Ar plasma gas flow rate 17.0 L/min
Ar auxiliary gas flow rate 1.475 L/min
Auto lens On
Mass(m/z) As 75
Cd 112
s o L _  (C-GCy)xVy
e P ESE S E(ug) = —Wox 1000
C: HFEMHR T KGR LIS ESBIR
& (ng/mL)
C, - HIEHEHR T RIS AR IS EE
[ IR (ng/mL)

V, - B R E A 2 B8 TE(mL)

W, @ AR s te < E & (g)
N mEEH

SITEFEET R E - BE - IRINRERYE

SIHT o ZEE MR ELEERUAR - i Be T B B
BT b e RN E T B A - BRI E R i
EAEERESRHER - EES T RE RS
Wy - AEAHEIGREE TS - BRI R — ke 5 BT
g3t - REEE SR B - G Ry AR EUE
KR 10% « A5 BT R i e s nssi200 pg/g
#%60.0 pg/g ~ fif150.0 pg/g kK $%0.20 pg/g » FHHEHE
W= A i a E  [B1CR A T 1R 80-110% &%
Va7 i R IR HE 2 YA DORM-3 1T 7347
i | R Ry R A S (E A R A -

FEREET AR
— KA EZERARER

Whahe —HEE - BEIEZERa T - DAEEKA

MR S5 Rz R MER T REI0OHER - BER
B GFEMARHK S S EH14.17 £0.02% ©
Z tREERAKER

DA% B Sk v B i i e R AR T T AR e b
iR+ I FH Rk FE A & B AR I S et et T 5 e
SEEE - MERKSE - $05152.40 + 3.57 pg/ghbE
F552.21 + 0.83 pg/g o DU 208 R F RO RS
BRI R 5 B - W DVEKERE & B S
o MbE A BHR37.94 £ 3.20 ng/g K 5750.198
+0.004 pg/g - EEis R DIHZE G » $055177.56 +
4.16 pg/g ~ $£5560.83 £ 0.97 ng/g » k44,20 +
3.73 ng/ghdiR0.231 £ 0.005 ng/g(F )  MEE
FIFE R G ERIHE - flG T RS 2%
Ko FERE178 pg/g ~ FER60.8 pe/g » Hk44.2
ne/g K87 k0.231 pg/g
s BENEERAE R

I REE B AT A 10(AR S - 185 HE=
200 REBERITES - DlHorwitz Equationgf
RS > #0%183.5 + 13.4 pg/g ~ $15560.0 +
52 ng/g ~ THE44.7 £ 4.0 pg/gh$7550.224 + 0.045
ng/g(3RH)

KREMTEEEHRE > H4FEHESH
PR g B i R B 8 Y e E P [ — (A)
z-score /T AAANE —(A) » WEE(| 2 | = 2)k7
F(50%)(FEN)  EEEEQ < |z ]| < 3)B3F
(21.4%) * NREHE(| Z | = 3)FB4% (1428.6%) -
FERRISFERESZHEY iEis I8
TEFEANE—(B) > z-score/T HiLlE —(B) » W&
13%2(86.7%)(FEN) » EFXEER122(6.7%) * N

&h - BN ERIBERIER

Assigned value

Analyte Result (ng/g) (ug/2) Z-score
Iron 177.56 + 4.16 1835+ 134 -0.41
Zinc 60.83 £ 0.97 60.0 £5.2 0.16

Arsenic  44.20 = 3.73 447 £ 4.0 -0.12

Cadmium  0.231 £ 0.005 0.224 = 0.045 0.15
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bl 1o
wl (C) w| (D) }
50 % - '}
r ey o b $ o e
L] - nd %

L] -]

ﬁ. ‘ - I g.a....n...l-*,i.l.l -
i) [ ] * a2 &0 a8 L]

Bk L i i
e e e T L F TR P T EIY LR
Laboratory code Laboratory code
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Laboratory code Laboratory code

8= - RERERERFERz-score (A)# + (B)#¥ » (C)F#K(D)$R

Z-Score

Z-Score
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BEE A & F(APEC) /K iUl A BT 3R 0T L REJ T B
TN~ BENFER z-scorefEREITE
Number of participants (%)
Z-score
Iron Zinc Arsenic Cadmium
|z =2 7 (50.0%) 13 (86.7%) 11 (68.85) 17 (77.85)
2< |z] <3 3 (21.4%) 1(6.7%) 2 (12.5%) 1 (5.6%)

|z =3 4 (28.6%) 1 (6.7%) 3(18.85) 3 (16.7%)
Total 14 15 16 18

BHEBIE6.7%) AETEAERIEEI6EE
s 2280 f i s S B B N e E FE A —(C)
z-score T A AE —(C) » WEH1152(68.8%)(FE
) FEFEEERE2F(12.5%) ° NEER3FUS
18.8%) ° $HE A 185 2 E1Y » HEh s 5 B &
THEE AN E— (D) » z-score/T A A1E —(D) *
BHE4F(77.8%)(FN) @ EEEE F15(5.6%)
TR ER3%2(16.7%) °

RERBEREGE z-scoretI/NR0.5 » 73715
$%-0.41 ~ $70.16 ~ fH-0.12 52 $50.15 » BZ20HY18
FEBET - AFMETTRE TG R FR R RER

HEET —  ERREESEZ ST E D EEE
ke -
O
LB A BRE B4 TR W TR

LA A BT R i A < T 3 - EhaERL
A Rl B R o A B A B MRS B - BT

B B S R B2 3. - TFDATEFLKEE
BRI BWE - RBINISKERET - 4
FMETR AR GERMENER=E 2 — - 3
REBESE T E DEZREKE - R
FE 22 B B R RE D LS B R & - PR AT R AR
FHECBIRER BT/ UGN - JIN AT L B R
FRLIIEG -
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1. GLHK.2013. APEC proficiency testing
programme: essential and toxic elements in
seafood final report.

2. TTEEHEAE - 2013 - KEBVETESRR
BTk — SRR R 0 1023.19. FREFH
1021900367552 %5

3. TBBEfE A - 2011 - EHEE@RE T LA -
100.10.31. B4 £ 7551001903783 574 -
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Asia-Pacific Economic Cooperation Proficiency Testing
Programme (APEC PT) Essential and Toxic Elements in
Seafood

SYR-SONG CHEN, WEI-MIN FU, CHE-LUN HSU, SU-HSIANG TSENG,
YA-MIN KAO, LIH-CHING CHIUEH AND YANG-CHIH SHIH

Division of Research and Analysis, FDA

ABSTRACT

With a view of laboratory capacity building in the area of conformity assessment in the Asia-Pacific
Economic Cooperation (APEC) region, a proficiency test (PT) study on “Essential and Toxic Elements in
Seafood” was organized by the AP metrology programme (APMP) as a joint initiative of its Technical Committee
for Amount of Substance (TCQM) and the Developing Economies’ Committee (DEC) in 2011-2012. The project
consisted of APEC PT samples and reports prepared by the Government Laboratory, Hong Kong (GLHK),
and Preparatory and Concluding Workshops held by The APEC. A total of 18 laboratories from 10 economies
registered for the programme. All 18 laboratories returned the results to the GLHK within the programme
schedule. Our laboratory (No.8) was one of the four receiving satisfactory results with Z-score of -0.41, 0.16,

-0.12 and 0.15 for the four analytes, iron, zinc, arsenic and cadmium, respectively.

Key words: seafood, essential and toxic elements, proficiency test



