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LUK iAs BENREREM, ALtEREXENETRERTE
MESHHNEE, MAVNESL As RE. XERRY
s B EIER (FDA) XERTHRY iAs #E T 10 pg/kg
(ppb) BYITENIR(EY, EBEEBATHKMAEEED As

SENEHZEM. MEX CERRENE (VOA), R
KEEE) MM (BfREE5EEBEAHR (01V) 25
RKEEBEPLHNREIEZREMES 100 pg/L
200 pg/L (ppb)® 4,

BRBSRRARKEINE R Fit, FEFEHRERT
SENRERERERNEBRMIEFL iAs F2, UL
HEMBMARNENER, HF, KREABEAIEN—
MAEE, FRASMEREEIE (HPLC) YRR ASHI b
HITNE, RAERABBRBEEEFARE (ICP-MS)
HITEEDH,

AR EEF5LriH Jackson &Y As 259
M7A%, &BEE HPLC 5HRELIOiRF ICP-MS (ICP-
MS/MS) BXFC, AMZtRA HPLC-ICP-MS/MS, &
m, 5925191 iAs X&RRE, EAmZaftAdat
S35 As(Ill) |k As(V)" 9, A EREIEWL AsIl) H
L As(V) R DB TS, 8EBE 2 %A
B—BREMER (MMA) I ZEBEMER (DMA) 5 iAs (2
As(V) 2) BB AFENS BT EILL HFTATF As 2
BOHHY FDA 75551R 10 159,

EAHIFTH, 7E ICP-MS/MS Rif$Z//z Rith (CRC) H3R A
|REARNSE, LURRTT “As BIIETH, REFE
FHenNIBE. SRR, finiAsHenEmit
MEIM. BRI ESE5XLREDHE—THEEEER,
XA EH T T H—F I,
RIEER 5
R
As (I11) 1 As (V) tr/ERM B Spex Certiprep
(Christiansburg, VA; Metuchen, NJ, USA), MMA #
DMA #rEmMEBE Chem Service (West Chester, PA,
USA). AB trEmE#H#ME Chem Service, FHEHRBE
meESRIEY (RR) #THEEES. XF DMA,
MMA F12 iAs (As (lll) 1 As (V) 2F0) , HIERER
0.1. 0.5. 1.0. 5.0. 10 #1 20 pg/L (ppb) BIRREIREE,
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® 1. BFRIENBRTIXEFRANEEEERNEEELE.
BRI, i, FOMBEREE

BE xR mESM S E  ERaR
(%V/v)
WA, |
v Z2AR MSEE  RER 95
V-2 EEEE ERAR ﬁ%gﬂ 2013 13.0
V-3 REE ;%é%a%ﬁ =EDE SR 120
V-4 BERGE RO %ggﬁﬁ@/ 2012 200
V-5 OREE AEEK SHEE 2013 145
MB-1 IHEE FEL itise 2000 135
MB-2 HEE Btk RIUEER 2004 138
MB-3 BH&EEE STLiE ZEEHE 2013 13.5
MB-4 Iﬁfél% e MMEZIED 2013 105
MB-5 BEEE R HfEE 2013 135
HFma g

BL1:1 BSLEEBIE H,0, IINFRBE#GF, B As(l) |k
A As(V)e BEBFKHE—THESMER, FLHERE
EHA 5K 6 (MIHERERZENEREEER) .
REEESMERETD 0.45 pm $H35378%8, LUIBRERRE
TR, FME As FIESIRU T = MR EMRER @ V-1,
V-4, V-5 (38—3X@H) © 5. 10. 30 pg/kge

128
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Y Agilent 1260 HPLC 5 Agilent 8800 SREXIUiLAT
ICP-MS (ICP-MS/MS) BXF. mzhtE79 40 mmol/L Bk
28 ((NH,),CO;, JREEEZK 99.999%, MWH Sigma
Aldrich) , EH% 3% v/v BEE (Optima LC/MS 4%,
M E Fisher Chemical) , FRAE& K (Optima 4,
Fisher Scientific) 3 pH T E 9.0, ICP-MS/MS Ft&



IEHRSINRS, ZRAAEIEFAR 2.5 mm ALE
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§, 18R FDA EAM §4.10 1 4.11.15 #fTIEFRHT, ¥
SREEHLETR 2%,

£ 2. HPLC-ICP-MS/MS #&1E& 4

HR51TIE
RIEFT ZRFF AR
TEAMRF, HEAANERETEEEMERID
Bffal, EARFGENFAIIER, FHASME Jackson B
7%, ERBRNREEE. EBEFRREER. a8t

1 RH7T 0.5, 1.0. 5.0 A 20 pg/kg RRMERERR
RAMESEILEE, FiE As FSHERSHREEIE
Mo E. RER As(lll) & As(V) FHLL As(V) B9
NIWFRE iAs, BIEIAEXTHFIRY FDA EZM A EEES

DMA. MMA #1 iAs MIREMZIYE ~H RFHA N
(B 2) ., B&iAs 9, BEEHFRTIFAE As KEWE
LMSEER, iAs BERSKEREFRFEN 150% &R

iAs BN ESARIEY)

ICP-MS/MS SERERER LR,
EEMINE 1550 W
EKERE 8.0 mm
EHERE 2°C
EA 0.95 L/min
EBR= 0.20 L/min
12EELE 1 oV _ -
A E B 50V RESIARESIEL
EhAEIE AR E -7V SR
HERIEK (0,) TR 0.31 mL/min
FEE MS/MS
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HPLC
AR 0.5 mL/min KRETUEH
BEEE 5uL
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5.0 ppb
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2. DMA. MMA F12 iAs (3ZI2/EHY As (Ill) F1 As (V) BO2F]) B9
Liog:d::: 53

153MpR

% 35 TXF 0.05 pg/kg (ppb) EITHITEENESE
B MPR (LOD) FIEZR (LOQ), n =15,

£ 3. LOD (30). LOQ (300) F1&E%EE LOQ {HEE

LoD Loa &HEELoQ EHEE, (6ZHE)
(ng/kg)  (ng/kg) Hg/kg
DMA | 0.018 0.175 1.1
MMA | 0.026 0.258 15
iAs 0.022 0.221 13
ZEEERUFFRIBING| B
InAREINEEE

BEMES (DMA. MMA F#% As (V) 1892 iAs) LA
5. 10 #0 30 pg/kg BUREXTHE M V-1, V-4 1 V-5 i#
mix BIR—=mEHD) . E=HARAMNMITRET,
FiE As FESHIFIIEIUNE S 10043% (R 4) o

R4 BEEV-1. V-4 11 V-5 R=FIIFFKRER DMA. MMA F iAs
MERE (EYEFMER)

DMA MMA iAs
FHE, % 102 97 99
SEE, % 97-107 91-102 95-103

EELR

fEFALH HPLC-ICP-MS/MS ARG 10 MEE
EHITO. R 55T DMA F iAs BISENRE, FR
B MMA BRESRTFITESEIRY LOD (0.026 pg/kg),
TEEE. BERHAEFINTNKRESFER FDA
EAM §4.10 # B A% BRIMEHRITILR, NBLER
ZIE—E AL T +10% LN, EFREEEET,
iAs KERTKEH As, RE—1EEEH®R (MB-3)
FREER DMAREEEST 1.1 pg/kg B9 LOQ, V-1 HY
BEERLE 3,

SRR, iAs BRESEER 1.740.3 E 32.910.8 pg/kg
(BE&ST FDA MIEMFER A iAs HNITEIRE

10 pg/kg) o FAE As FESHUREZM (5 5) HISEE
M 2.2+0.3 pg/kg BIER1R{EEI 32.9+0.8 pg/kg MmE
8, XMNEERT 100 pg/L BIINEABREF 200 pg/L
8 oIV BR{E,



R 5 NI FARMIGIE (V) @EENEMHHXET (MB) @58, BRARER “UEEHGREXR NONAENER ERPFRERENRS)
5 FDA EAM §4.10 I B EMEERFITILR, B “SSMME" FRU “EAM §4.10”7 HIE ‘RSN R “SRE”, HEEFIE SRR
(FEHESHLLH)

Ha DMA (pg/kg) iAs (ug/kg) 2 (pg/kg)
EAM §4.10 SCiME EAM §4.10 FTiME BRE Zdsbil|

V-1 0.81£0.1* 0.72 £ 0.04 (89%) 144+1.0 16.0+05(111%)  16.5+0.02  16.7+0.5(101%)
V-2 0.74 £0.04* 0.72 £ 0.06 (98%) 10.7+0.2 11.4+0.4(107%)  12.6+0.16 12.1+0.3 (96%)
V-3 0.75+0.1* 0.83+0.04 (111%) 92104 9.5+ 0.6 (103%) 10.4+0.11 10.3 + 0.5 (99%)
V-4 1.70£0.1 1.86 + 0.06 (109%) 21203 2.3+0.4 (109%) 4.5%0.01 4.1 0.4 (92%)
V-5 0.45+0.01* 0.47 +0.04 (105%) 15+0.3 1.7 £0.3 (113%) 2.410.03 2.2+0.3(90%)
MB-1 <LOD <LoD 30.2+1.3 32.9 £ 0.8 (109%) 34.4+0.4 32.9 £ 0.8 (96%)
MB-2 0.33 £0.04* <LOoD 7.57 £0.49 9.120.4(120%) 91203 9.120.4(100%)
MB-3 0.71 £0.08" 1.1 £0.0 (155%) 2464+040 27.6%0.7(112%) 28.9+0.9 28.6 + 0.7 (99%)
MB-4 1.16 + 0.09* 1.0 £ 0.1 (86%) 26.3+0.89  27.5+0.9 (105%) 27.9+0.9 28.5+0.9 (102%)
MB-5 <LOD <LOoD 3.5%0.25 45%0.1(129%) 47%0.1 45%0.1(96%)
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