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o ERLERHE B S B AR RS RN 58 ok 1S T I R A T 0 B R AT T R
HNO;-H,0, VG K FG0 I A A0 FRRE &, R B EZR N 9 A% VAlE S AR =0 ICP-M S I i N Tlids 5
PSP R A TR T 98 6 06 1E W 5E, P Rl 7 vk AR E 2R B R 9% &R B8 KT 0. 9995, A R 4 B oM
0. 0023 ug/ L F10. 029 g/ 1, MAR UL ZE3GTE 97. 0% —106. 7% Z 18], K& % & 43 5 1.29% Fl 2. 00% , 11 i %
7 I S & B B 9. 41mg/ kg AT 2. 42mg/ kg, W E 8 A4 h B B B0 5N 1. 48mg/ kg
0. 024mg/ kg o FF XS JURNAS FIAHAL A W HEAT T OB AR 5, PRI E 75 15 1 FL AL, I 20 AT I AR 5 12 Tl
SESE R IR B E R
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1 Bl&

TR —F 2 A T E R HIIC R, TR 3 L8 380 A1) 25 AR 985, XA
I G il e i S, DR 7 £ A b e, of e 2 (AR B OA . BRI E A
T ) VAR 22, 0 LA A AR v SR BT L T SO e ik L BB A PR R PR IS
VRIS e o AT SR Tt Y AR S R By, LR B B TR TCP-MS) AL T 58
T (AFS) I e e A B, DB ROy VAT I W i R R AR .
2 ZEia
2.1

Agilent 7500cx FEEAREE S5 TR BUEAX(1CP-MS, £ Agilent 2~ 7)) : BFE RO AL 8 121
FAE: L REER T 220, 1°C; A% —AGIEE; 2. Smm T E; BRROE; 55 11 ST %
1500W, # & 0. 75L/ min, #MES W 0. 35L/ min; ZAL S E 2°C; # C4b: KREHE(NI) FLAE
Imm , BUHE(Ni) FLAE 0. 4mm, KAFEER E 8. Omm ; BTG AX: i A He ¥ B9 4. Om L/ min, B0
KA 3 SR, R E 3 k. i e 5 A KA B AR SR T5As BT 72Ge

AFS-3100 XUEJFE 175 't B2 vH AL 3 BB G AR A BR 2 7)) < Be 4 B ke 4%, g b s o [
fith 20 BIRRAT (A6 50 B4 JEAE 7EF%) , Milestone Ethosl Digestion System i JHfif R4t . SZI0HTH
kRl KR B Millipore 27 [ Milli-Q #824EK RG4S « A 193. Tnm, Ot AT HE s &
270V, ST HLJE 40m A, JE 7048 S5 8mm, Ji T2 iR 200°C , A IE 400m L/ min, BF i < #
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800mL./ min, MIEE J7 =AM HEth 263%, #1437 A0 AR, ZEaR I TE] 1. Ss, 28500 18] 10s, BEFEAA AR ImL,
B FEFIIAE 2. 0mL . EARVTFESFRF W 1.
1

] It [ B S 2 MRJE 5 5 0 B 55 ek "
IR - — - — B
(s) (A HE AFR(mL) & itk AR (mL) (r/ min)

1 1 A T 1.500 B L 1. 000 0 %

2 1 B I 1. 500 B W 1.500 130 %
3 1 B E4t 3. 000 B e ) 0. 000 130 5
4 1 A A 2.500 B e ) 0. 000 130 %
5 1 B I 1. 000 B bas ) 0. 500 0 %
6 1 B B 1. 200 A A 0. 000 0 &
7 7.6 B A 4.700 A A 2. 000 130 2

2.2

FE e FH 5638 L f1 AT IRy, S50 T 1 i T B T IR L #h IR S0 AU A L AU & R W UER T
PR 359 e 20 4, A AR ) SRR N BT VA T 20g/ L) , FRER 4. Og Bl A AL 809 T 200mL
5o/ L A A A b TUE BT - i R-PT IR LR VA5 V9 ( 50g/ L-50g/ L) , FREX 5. 0g HRARFN 5. Og
PUARIMLER, FH 100mL EEAE KV fif, LA alom) i P SR ; S50 H 350 45 ML) RS BR( 1+ 9) 1230 24h
b B DL BT E 25 SR — W IR MM A) . FJEA DMA )  BER R ( AsTID) < U A R AR
((As V) Tl 3200 (AsB) « Bift LB (A sC) B Ao vHE i F 2% 5 Y (] 5% bR 40 J5R AR o) 5 Bt B AR
(GBW080990, ¥ % 4 1000mg/ L, AR EZ A 10% HCL, F T BLH| ICP-M S F1 AFS 0 5E I 1 A e 75
) B ZbR D) A Ferh O Ak, S KON At K.
2.3
2.3.1 #HmAaTHEy ik

FREX 0. 500g (H5H 2 0. 001g) £2 175 ek W HLAL BRI 1R 35050 56 SN f i i 158 DU R 2 06 T
FEGEP, NN 3m L AEER AN 2m 1, (190K, B 5, JerE TiAbEE & F 100°C In#A 30min, A5
P T A DA 2 B MRl R R B AR T BT AR A T 30N 1200W, £E Smin P iR FE E T2
120°CH: 4E£F 10min, F 7E 10min PR FFH 3] 160 CH-4E £ 15min, HOHTH R 5¢ 5 RS T
120°CHE IR A2 EE £ REAL AR RN Z) 1], 75 W, B W B Ba K €A T 10mL &
B RO AE A
2.3.2 RTRAAENE FiE

WX Tmg/ L A TAEFRVEEVEW 0.0. 511510, 20mL T 100mL ZEIHH, 550N 10mL
AR AN 10m L FUL S5, BOA RS BRI M 00541042050+ 100ug/ L AIRHBRIE . HER TR 2m L
B S AT 10m L 2 KN Im L 3R SRFR AN Im L PO 77, F B4k E A2 10mL 3
TRAT o WA VHEVE VBRI RE B A U [FJINE TBON 70—80°C 7K 78 2334 JE 20min, ¥4 A5 FIJR 198 66 1
WM5E o
2.3.3 ICP-MS M &7 ik

FiC 1 25 2% (V/ V) HNOs ¥R £ 53324 051050 100+ 200pg/ L FITH R H BRI S AR TN
Img/ L 4o AT 2m L VHAR VR ALK ER 2 10m L 25 200, iR IR 3 208 YW RS
FH 1CPMS M52 i s



2

it AR A58 TRl A L SR, A 1 R A O e I W

g3

T 2 ST AT 647

HEXRGT®

3.1

ICP-MS {3 #8465 H BR#% 29% 1t ¢ 26 HN Os =5 [ W 2 I 5 11 IR T 1S 2 bR s 25 0) 7Y 3

EFBAE s FES R —HF AP AT AR EE 10 6, T8 55 85 R AD Fr iR 22 A RS AR ACas A JAHAG
BRAEF?, B IE 25 F R 11 9Kk, PA 3 F5bR 22 THRLRA A R, AR 2.

2 ICP-MS AFS

ICP-MS AFS
BMEVE R (ny L) 0—200 0—100
et T e y= 0.0132 + 0. 0002 y=31.168x+ 9.241
AR R HL 0. 9998 0. 9995
6 PR (pg/ L) 0. 0023 0. 029
K (%) 1.29 2.00
3.2
JR 96 G VAN FERR A S5 B8 R i W e 585 | AR RN Ry A s B Al SRR 3.
3 AFS ICP-MS (n= 6)
il 44 K AFS Wl 5E %5 5 ( mg/ kg) ICP-M S Y52 % & (mg/ kg)
E g3 2.42+0.06 9.41%0. 14
iy 0. 024 +0. 003 1.4840.09
LIN) 0.5140.07 4.23+0.10

i1 b 45 SR AT DU, SR TCP-MS 8 5835 f i A MRy o s Bt 25 8 3948 2090 05 9. 41,

1. 48mg/ kg M 4. 23 mg/ kg, T AFS M EHTEER 259 2. 42.0. 024mg/ kg 1 0. 51m g/ kgo

3.3

H AR FE (GBW 080990) 4%
IR NEI &SR rei e

M — e BN ZIVH A B AR AL BEEEAT bR S 56, PR T V%

4 (n=3)

, . . EN PPN % e 1H Elie RSD
i W5 77 1%

(mg/L) (ng/ L) (mg/L) (%) (%)

P AFS 22.79 20 42.19 97.0 4.15

ICP-MS 95.62 20 115.9 101. 4 0. 67

i AFS 0.328 20 21.0 103. 4 3.89

ICP-MS 14.76 20 36. 1 106. 7 1.03

LIV AFS 1.43 20 20. 96 97.7 2.76

ICP-MS 40.3 20 60. 7 102. 0 1.98

3.4

6 T ANIE] T SR R IR AARE i BT AL B v, A5 A4 ik ICP-MS AT AFS
I3 B 58, 45 B S,

(n= 3, ug/L)

it T i B AR ACP-MS Il E T E AR-AFS JIE

P i K e B (%) WEME B (%)
AsB 38.8 39.0 100. 5 0. 00 0.0
AsC 28.0 26.9 96. 1 0. 00 0.0
DM A 52.9 51.7 97.7 13.58 25.7
MMA 25.1 26.2 104. 4 23.88 95.1
Aslll 20.0 19. 1 95.5 20. 02 100. 1
AsV 17.5 16.9 96.6 17.39 99.4
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M5 TV H, 1CP-MS Wl e I v s At (R ) ot i) 25 R4 i e A B2, i L 1Bl Usc e 7
95. 5% —104. 4% 2 [8], ] WL b7 e e . ) LM A & P04 sl BoB T e, N A RS IE it
o, BUSCERAA R KA A, Hor, Bt S 0N i RS 56 e RO e {8, 31 8%, T JEH LA AsTIT
AT As V) A1 F B A2 1 IO W e SRt 21 W 78 I 1A 3 5 i, W 5E [eIS R 35 1E 95% o TR T
— HIE AR, AR ¢ Y66 i 52, R R 25.7% » AT, &5t okl i fe s Ak
PR ARAEYD 5T, JCH AR A WU IR 584 et oL, PR I R 5 90 il A 30
iff A 5
3.5

MRYE L3R G558, LB Ry VR )7 12 Rt BR RS 85 P AN A [m] o= S0 47, TR by b g v
ATLLH 2 T 2RI e B oK i B3R 3 WA, A 7 IE R USRS AN IR], A ZEAROR, F R
TGN 78 1) 25 AR o B T4 SRR Py 5 3™ il Hh B A7 A TS DA AL Dy 32, e sl 1
S 7 i UL SR, T A A P 7 e LR S T A HURE L R A, —
BHSE, T TCALAHA A IR AsV o TEAS[RIR RTAL BRA&AF R, BT A2 A — 8 B HEAL, anf S S e il
PR SR AR 2R R B % S AN R A . AR SCARIEEK, Goessler 251 VBIFFL 175 IHER S8 AL AR R A — HR
SR R A R AR e, R B FR S ORI — e I TR i R e . LRER A TS A
ICP-MS I B AT LA H, AFS &% As Vil Al FE4 i S & Gof) B A0 TR 5%
JEME , 38 %I 5E 25 S e 0 S5 DR AT R H T4 i 28 S 0B AR A B I K 2 1) B ML SR A7 E,
K TEA AR TENUI, B2 A TE R T72¢ 65 B0 e 45 S, sdchn A LA HEA it i e
T

MAE ICP-MS W &I 72 v, B i TR R 220 v et F 55 B8 144 (1500w, K2 5000—6000K) /5,
FMp AL A TG B A N AsT, AR RS IE o BRI P IL ICP M S RE AT & Fh A Tt
WA As™, A TET AFS WE o [F] B AE U8 AR FITE 2RI bR Be Wi DL AR 418, IR
He flf 18 85 5C 9/ AvCLT 857 (19148, el b m] DLsEmf (0 00 2 th 5 op OB 35 5, B L ICP-MES 3
SE F il R S S, (RN IE R R S, A R AR R A

4 Zip

G TR, SRR I 7 b LB ATE A S L, DR B PRI 5008 o
T 5 T, 25550 R o1 T S S I, SR YA s A %5 B O 2 7
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Comparative Study on Determination of Total Arsenic in Sea Products
by Microwave DigestionInductively Coupl ed Plasma-Mass
Spectrometry and Atomic Fluorescence Spectrum

XIE Nan XU HongBin HU Qi-Min LT Yi-Qi
[ N ationadl Food Quadlity Supervision and Inspection Center( Shanghai)/ Shanghai T echnical Institute of Quality Sup ervsion
and Inspecton, Shanghai 200233, P. R. China]

Abstract A methodological comparison betw een inductively coupled plasma-mass spectrometry
and atomic fluoresence spectrometry was occured for determination of total arsenic in sea products.
The samples were digested by HNO3-H202. T he internal standard added on line and octupole reaction
system were used for ICP-MS, and adding before+educing agent-hydride generation were for atomic
fluorescence spectrum- T he calibration curve coefficient results of two methods were greater than
0. 9995, and the limits of detection were estimated to be 0.0023ug/ L. and 0. 029ug/ L. The standard
recoveries for samples were in the range of 97. 0% —106. 7% . The precision of samples were 1.29%
and 2. 00% , respectively. The content of total arsenic in laver determined by inductively coupled
plasma mass spectrometry and atomic fluorescence spectrum were 9. 4lmg/ kg and 2. 42mg/kg,
respectively, and total arsenic in fish were 1.48mg/kg and 0. 024mg/kg. Some different arsenic
compounds after microwave digestion were determined by these two methods, and this could be
applied to analyze and explain that why there was observably different results.

Key words T otal Arsenic; Sea Products; Atomic Fluorescence Spectrum; Inductively Coupled

Plasma-M ass Spectrometry; Organic Arsenic

FEYY B2 ARG b, WO IS R— AR TR BRI 1 T HRR MBI 58 1 B 0GR E 1960 4F t1 3£ E W)
HAEGMG S (WAT) €rf Lay A R — e 288 )iz M4) KT, SR1 4 223F 36 B di ) AR 40 1)
B2 AR S, B - XA P U W BT T ST, X DR AR A T B I R IR SR B R

A 2RI AR TRE @ RNIRE, XS 300 TR ARSI R .. RERESIEET RS,
Ja R, MR BB T K BRI R4 NE

Y T S O, AT W 98 ST, B RS AR A RBLI R W R, AR A, e T
Kz BN CERZBA, BHERZEZE( @5 « & & L)), ARANARMEZE G, e AR, &
TR et A BEA AR A A, AT

BORFARZFFN, T A RS

Sl ST 2 ) o 4R 7




