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B3R (As) (. BENRDDTETILLIANSNTVDITERCTY . BIEPERPICEETDHA
BEMD B BT ENS, BUWREIDES N, LEEChleoTEZ YUY I B THhNTL)
FT. 272U, As DERBHEZOEREAECEOTARELEED, B As DAEDD
As DANRY T =3V EBELEDER T, fIZE. BEUVTIVDEBRED As 2=
BLUTWBTERDNTVNTHE, ZNHEICASB (PILE/RTA V) DR TN, 78
BEEINT BT EICEDEBIENURIEBOFEE Ao TN, ASB ICEEDBEVNSTT,
As [TIFEIT, As(V) (EEE). MMA (E/AFILTILYVEE). As(lll) (EEEES). DMA (JXF )L
ZILVVB), BEUASB D 5 BEDLHBAGOET, ZDS55, HHNHBDIE. &
HEETH D Asllll) & AslV) D 2 BEEDH TT . FHEEEED As [FENTHIT RN AMED
B, BHICBRPOEEZAEITDCENNETY, KICSEND As(F. KZzEBHE
B BELICESTATHBSZEIBTT ., A RFTEBIUKDS As ZIRINUET . #
[FREDEOICHDIEY EDERBOKENEET DD, As NERETDEEMEEL
HOET,

CDF T —3> J—KNTlE. Agilent ZORBAX SB-Aq 135 L. Agilent 1260 HPLC & Agilent
7900 ICP-MS ZEHFED RV AT AEFERALT. KICSENEEE As BEATET D
EIRAVYRNZEBITUER T,

Agilent Technologies
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DCF IF—FFTURY T A= T TS BLUEZET Ay
Y782 Agilent 1260 HPLC =X 7 Is7 Agilent 7900 ICP-MS &#8
FEDETHERLE U, AT LHOF. PFA F1—2T ICP-MS
DRI SATICEFREUEUC. 29 ZBUT. Agilent ZORBAX
SB-Aq (EBmREES 880975-914, P42 4.6 mm x 250 mm. 5 pm) 3#4H
NS LZERTHRFLEUIC, BEIMRICIE. 20 MM DU TS
5mM DANFT VUKV MDD LADREE &R ZKEB{E N
DT pH =43 [CABUEDDZEFERLF U, FAEF. bl
BRU 100 pL D 2 FEFEITDWVTEHIEULE Uz HPLC & ICP-MS D
JI\OX—=57%ZFK 1 [TRULFET,

FOIR—IVUFT Y3V YAT L (0RS) OUYIVUTFHYaY
)L (CRC) 58 LTz Agilent 7900 ICP-MS &, BHDT 5D
E N ChHEREDRFEN As DA HEEC T . —BRDFIH] A5
VATlE, BOREEYSIU—NTBHIC, BRYVTILE
HCl THIH T 2T ERROBNTVET, ETAH. TOMIE(C
FOT ACl BV CaCl BFERDZEFA T VDS N, As Mf—
DEAIC m/z 75 TARINLTH9 DaEEMENGDDET . 7900
ICP-MS ORS' ZAUY AE—RTCEWES BB ET, As [CF5T 3
INS5DYNIYI REEDSRFENRNICHET DTENT
=FET,

5% 1. Agilent 1260 HPLC $3K 0 7900 ICP-MS (DB AR

ICP-MS I\SX—%

RF H3 1650 W

YU TUVTRE 8 mm

FrUTPHR 0.6 L/min

A= PV THA 0.5 L/min

TILAR He 4 mL/min

KED 3V

EZY—UrcEfE 75As, %C|

ROTILIA L 1.0 s/7°As. 0.1 s/°Cl

HPLC J\SX—%
{YVHST 17,20 M D CHO, & 5

BaniA mM O C,H,,Na0,S (iR E %7 NaOH T
pH 4.3 [CFE%E

Va2 Agilent ZORBAX SB-Aq

Pipt==} 1.2 mL/min

R =a

EAE 5 pl &F/zld 100 pL

DTSR 453

{LEZERB LUME

AsV). MMA. As(l]. DMA. B0} AsB DIZEEFIE. NIMC (&b
EEERZAZSE. FEILR) DSBALEU. BfEDIT
B (R 995 % LIE). AFT Y ZILREEF RIS L (HHEE 98
% LA L), BROKEEFNID L (#HE 99.99 % LAE) (&, Sigma
Aldrich Chemicals ¥t (22E) hSBBAULZF U, Y 7 IUETLIE(IC
(. HBEHHE HNO, (Sigma Aldrich #t. Z&E) ZERULEL,

Y7 IVaiE
BATTIVE. FED IS, BEE. Z8E. EEm. HK
OIREDSFTS TGS AFUE U,

BWARTT)VZEERL. 30 Xy aDAN—FTHoWITHIT,
KRICLEUIC, KTV TV 1.00 g ZEHEL. RUTOELY
SO BET 21— (50 mL) [CANZE LIz, 0.156 M D HNO; 156 mL
ZMA. Y2 T)7% 30 BERILT vIRZF T —TEHELEL
feo Fa—T7%ZF vy T TERL. BRC—IRMELE. 90°C
DA—TVRNT 25 FEKEBELEUIC, TDE. 30 HHBE(C 30
MEHEHULEUfc, DT TH#R, U2 T)L7%Z 4°C DRBET
ARUEUIC, mAlUfeAK & &7z 8000 rpm C 15 D ELEOT)
U, B8EdH7Z 0.22 ym OFRIERUI—7)U (PES) T« LY THIE
UEUfc, (EFERORE Rz R/ RICHIZ DI, DRIE
4° CTREL. 24 BELAICOITLE U,

aREER

SHEES

b RE¥ED As BEZSOFvU I —YaviZERERTDERE (1
ppb. 5ppb. 10 ppb. 50 ppb. 100 ppb. BKT* 200 ppb) THEIL.
PITLFELUIZ 10 ppb DFvUT—a /i ZEDoOXNI S A
CEAE 5 pl) Tl 5 FEFED As DY 4 DLIRICBIFICHBELEL
e (B 1) FPUTU—YaViBEODDTRERZDEIC, As FED
BRERZEERLEUC, CNZR 2 [TRULE T,
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2. AslV). MMA. As(llll, DMA, S&T AsB DIRER.
REFFEREZRLTCVET,

R TR

T As RO IR (D) Z2. FEIOVNT S LDE—IBN—
ASAV /A X (SIN) D 3 BEDESBEICHEATDREEELTE
BULELUIC, ERER 2 ([CREHTVET RITRIEDBD. biE
8D As D DLIF. JFAED 5L DHFAE(F 0.106 ~ 0.667 ppb. JE
AZEN 100 Ll DIFEI(F 0.010 ~ 0.042 ppb TUT,

|2 EAE 5L BKU 100 ul DIBED As(V). MMA. As(lll), DMA,
BKU AsB DIEE TR (ppb)

EAR (L) As(V) MMA As(Il) DMA AsB
5 0.106 0.121 0.187 0.267 0.667
100 0.010 0.012 0.025 0.028 0.042

313, 50 ppt D As BAFERERDIONNI SLTY
CEAZE 100 pl)o COFERD'S. DXV YRDFBIMEDHTIC
W CTEDZENDODDET

SBIRREGE EIC (75) - 075CALS.D
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3.50 ppt D As FERERDIOXNI S L ((FAE 100 L)

SREHSRHEYE (CRM) DS HR

CDAVYRZEFERUT, 2 FEDAKH CRM (NIST 1568a HLU
NIST 1568b) Z#TLaE LTz, NIST 1568a TEREESNTULID DI,
5 As R (290 £ 30 ppb) DHTIHY. TD CRM DEERARAS MR
MERIIE TSR CEX T gD > 7 URTUES AICHED
T 278580 CRM ZHHU. b FERBD As EZDHTLE LI,

E3IBLUE 4T, 2FEED CRM DFEHE As &, MMA, DMA, &
KUHE As DIREE. RIHBEF/CIF X DREBEZREHFT,
SEIDERTIE. # As EEF, Bl As. MMA. DMA. BKV
AsB DEEZEAETT BT EICKDKDHFEUR, TOERNSHN
&SIT. NIST 1568 FROMEHE As (iAs) BEUTESD CRM D #4
As DEERRIF. BERENCRIHEERIFIC—HULTVET,
Fle. BEASEOTEEHERE. XNORSBICHRIFIC—HLT
WET [1-4],



% 3. NIST 1568b KD As D EEFER’

As(V) MMA As(lll)  DMA H\ At #8As
(ng/kg) (pa/kg) (ng/kg) (pg/kg) (ng/kg) (pg/kg)

SOM=ER 620+£51 106+13 368158 179+7 988+3.6 2884

SOGIHE 11.6+£35 180£12 9210 285%+14

HBIE, 10 EDEANCKDEERRE [T L FERE] DETERHLT
WET, " As: As(lll) & As(V) DEET.

5+ 4. SEIDERERTH SN NIST 1568a KAnHD As FBDTE ERERENXEIED
HEE s NIST 1568a (D #5 As SRR DESELENE 290 £ 30 ppb TY o

As(V) MMA  As(lll) DMA % At 8 As
(ng/kg) (ng/kg) (ng/kg)  (na/kg) (mg/kg) (ng/kg)
SHEA[1] 44+2 12408 5241 173+2 100 28142
SCER[2] 50.3+29 149+39 634+35 144+45 1137 272.8+99
SCER[3] 53.7+33 148+18 B547+14 165+8 1084 288.2
ST [4] 136+ 25 168.0 2.2 1043+ 4.4 286.1 = 3.8
Z;OD 64+5  14+2  57+4 140+4 12 275+ 4

B 10 @DFAICKLDEEEREZ [T L FERE] ODECELT

WET . "R As: As(lll) & As(V) DEET.

B2 T IVFERE

B TIVAMNEBIINEZ b D As BICDWTHENFT U,
As(V). MMA. As(lll), DMA. B&KU AsB DIEEYZ 3 DDAKT >/
TIUIERIC 1 ppb. 5 ppb. BKU 10 ppb THINLE LI, 7N
ZNORINREICDWVT 3 BDEOIRUAHTRD T > 7))L 7ZH
HUFRUZ (BN, 20 BKU 3)o 5 ITRITLDIC, FRIAR
TlE. INTCDORETINTCDILFEICDWVTCEIUEN 85 ~
110 % EVDRIFFERMNESNE U,

|5 UV TIVAMEINEDIER (EAE 5 ul)

BUITIE RIRE As(V) MMA
2R (ppb)  [BIUNER (%) GEEE (ppb)  [BIUNER (%)

K#1 0.48 - N.D. -
Il 1.38 89.2 % 1.02 1015 %
A2 1 ppb 1.43 945 % 0.96 96.2 %
w03 1.47 98.1% 0.95 943 %
K#2 1.14 - N.D. -
AN 5.52 87.6 % 496 99.2 %
w02 5 ppb 5.65 90.1% 477 95.3%
03 5.77 925% 4.34 86.7 %
K#3 0.28 - N.D. -
A 9.65 93.7% 9.68 96.8 %
A0 2 10 ppb 9.89 96.1 % 10.08 100.8 %
3 9.53 925% 10.62 106.2 %

BE

CDAVYRDIEEZ, 1 DOAT Y T)L% 10 BIEAUTEDER
U I DT EICRDIANE U, K6 (. £ As FEDEEDFER
ERUET, 10 EDDICHVTENCBRENTREINTUVE
T, ITD As T RSD (FEX1FEERZE) ' 4 % Z R ED, HFHig
As[CDWTIF 2% Fm Ul

|6. K #4 OBBRUEOHER (n=10. FFAE 5l

— As(V) MMA  As(lll) DMA AsB | i As
(ng/kg)  (ng/kg) (pg/kg) (ng/kg) (pg/kg) (mg/kg)
K # 41 56.10 N.D. 10732 22.29 N.D. 163.42
K #4-2 55.23 N.D. 11039 | 24.74 N.D. 165.62
K #4-3 56.97 N.D. 107.30 | 23.10 N.D. 164.27
K#4-4 57.68 N.D. 10851 2419 N.D. 166.18
K #45 57.16 N.D. 108.46  23.64 N.D. 165.62
K #4-6 56.10 N.D. 10852 | 24.82 N.D. 164.62
K#4-7 56.43 N.D. 10889 | 23.96 N.D. 165.32
K #4-8 57.27 N.D. 10790 | 22.37 N.D. 165.17
K #4-9 56.18 N.D. 10956 | 22.70 N.D. 165.73
K#4-10  56.71 N.D. 108.76 | 23.35 N.D. 165.47
T 56.58 - 10856 | 23.52 - 165.14
RSD (%) 13% - 09% 39% - 05%
As(I1) DMA AsB
JEFE (ppb) EUNEE (%) J2EE (ppb) EIER (%) | (ppb) BIER (%)
4.60 - 048 - N.D. -
5.65 105.6 % 154 106.1% 1.03 1032 %
551 90.8 % 1.42 939% 1.07 106.5 %
552 922% 1.45 974 % 0.98 98.4%
5.82 - 1.32 - N.D. -
10.98 1032 % 6.23 98.3% 4.82 96.3%
10.88 101.3% 6.45 1026 % 4.97 99.4%
11.35 110.6 % 6.62 106.1% 513 102.%
3.44 - 0.73 - N.D. -
13.35 99.1% 9.72 89.9% 8.91 89.1%
12.97 95.3% 10.29 956 % 9.54 95.4%
13.10 96.6 % 10.65 992 % 10.48 104.8 %
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20 FREDTERA T > TIbdD As BEZAIELEUC, ZDIER
"R TICEEDHFT, BERHNODDDKIIC, 20 FEFEITNTDK
HTIVT AsV). As(lll), HEKU DMA D& EINFE U, #EE As
&EDMA DBEIFRY YV TIVICR O TRELELEDFTIH. NiF
AXDEBREBED As BENRREINCBDEEZIONEFT, 5
HDHDER As DEEFYVTIVNICKODTEBEBTIH, &
DAY VT CHERBRRBZERESD LREE 0.2 mg/
kg Z RE>TWLET,

]R7. 20 EEOKT VT ILARD As 8% b BOTESFER (1g/kg)

BUTIE As(V) MMA | As(lll) DMA AsB EiRER

K#1 127 N.D. 68.97 716 N.D. 76.24
K#2 17.15 N.D. 87.23 19.77 N.D. | 104.38
K#3 4.26 N.D. 51.57 10.93 N.D. 55.83
K 56.10 N.D. 107.32 22.29 N.D. | 163.42
K#b 17.31 N.D. 147.2 26.38 N.D. | 164.73
K#6 12.52 N.D. 75.82 8.79 N.D. 88.35
K#7 7.14 N.D. 53.84 2.67 N.D. 68.94
K#8 14.4 N.D. 106.14 21.27 N.D. | 120.54
K#9 14.49 N.D. 72.24 29.51 N.D. 86.73
K#10 13.73 N.D. 101.68 39.41 N.D. | 115.41
K#N 20.50 N.D. 87.04 | 285.21 N.D. | 107.55
K#12 22.78 N.D. 70.94  160.77 N.D. 93.72
K#13 23.74 N.D. 122.19 34.53 N.D. | 145.94
K#14 13.85 N.D. 59.79 | 361.82 N.D. 73.64
K#15 16.38 N.D. 91.34 83.42 N.D. | 125.38
K#16 18.48 N.D. 110.58 32.25 N.D. | 129.06
K#17 10.83 N.D. 61.56 6.69 N.D. 72.39
K#18 16.96 N.D. 105.14  209.49 N.D. | 1221

K#19 36.04 N.D. 97.17 | 176.12 N.D. | 133.22
K #20 16.35 N.D. 7455 | 587.49 N.D. 90.9

Agilent 1260 Infinity LC & Agilent 7900 ICP-MS Z#EHED B X
T LZEFRUT, $BRICEEND b 1BRED As @z nRtLER LIS,
CDAVYRICEKD, BEMZENICEEMED D HEFERE As(lll) DK
U As(V) Z 4 DLIAICT[EPL, FeBNERE. BEE. BXU
BECTAEITDIENTEFXUIC, As [CTHTDAIREMEDH S
ACI FEDZRFAF/(E. ORS' ©ILEAUD LE—RTENE
SEBAHTEICKDRETER LIS

Fle. 20 BEITXTCOAKRYVTIVT, #EEE As SEKU DMA HE
FEIFFRECTRESNE U, 2L, ZORED. ERRmMm
FEZEREISED _LRIE 0.2 mg/kg ZBR TWLSY 2 T)UIEHD
FEBATUR,

SEDEBRTRILLCFAF. KBLUZOMHB@RY > TIVIC
MERBECTZFEND As(V). MMA, As(lll). DMA. BKU AsB DE
EWAEISELTWVET,
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