cvod % ... f{EF HPLC-ICP-MS M JLKMBET
000 HHHTEENM

v F 847

BEmZE
N3 HE
Rima Juskelis #1 Jack Cappozzo HE—TRE)LKMFARA, {E/H ICP-MS #1 FDA EAM:4.11 FHEEM A EXT B ML K4
EmRE5BEMRAR PR AR ST TUE, SMESHEEKEMR (LOD) +F 0.9 ng/g ~ 1.8 ng/g.
RAEFREIKSE, Bedford Park, EEMR (L0Q) T 7 pg/kg~ 14 pg/kg, %RSD N+F 1.7 %~ 6.7%.
£ E FFREFRM
Jenny Nelson
ZREAREAT

5301 Stevens Creek Blvd,
EE N E TR

Agilent Technologies



BY
EHAZWRER, KAKRBATHH (As) HEEFRE[1],
BABETRES, MAXEHESSIAG, bW+t £+
FERZBANERSWHRE, NMELERSIANTH, kigk
BARERENEER, EAMEKENKEDXEHFATET
L SRR [2,3],

mi

TER—MONNEEY, KPRETRAFOMPSENE
FERtRE. MERBRACERR || BURRAER O MERRERE [4].
SHEXMEL, BRPHMSEES [15,6]. EEARERTE
MR EL R EMSTHOES, MEEHENRILANNE
MEBEMEEEKK 2],

AERERNETER FDA TESWFM (EAM): 4.11 TIEE
MEMREEL/ BEEEEEFERE (HPLC-ICP-MS) ikt
B)LAM PR BEHITR ST, SERBFXH HPLC ATHE
SHE, ICP-MS MEARE SRS, £ m/z 75 RS E
IRIEHATHEM ., ICP-MS A T & SAlE K Rt R M E MR AT
ERHNTRARSHRERNTH. FERESHRNRIES
BR (LOD %1 L0Q) 39MEF 15 pug/g, HEMFRERE (% RSD) 391K
F 7%, ZHEFTREA KR A RIAKHIZE LKA AR
ER, XXMFTHENEILNBRREZESELEN (7],

EEERS

tFRNFESR
REAKANESFAEA Milli-Q 2% (Millipore) #115, HHE
&> 18 MQ-cm,

t#E R/ R KR

THER. OPTIMA B4 R TR
HELS, OPTIMA BER B REHE
I ACROS
SqiE, B RRLH/RRHE
R, HPLC 4 BB RAHE

TRESHRAE (Aslll), 1000 mg/L Spex Certiprep
T EARAE (AsV), 1000 mg/L

Ri—5h
(MMA, £ 98.5%)

3 (DMA, 4EE 98.9%)

Spex Certiprep

Chem Service

Chem Service

T 3EH; (AsB) Fluka
B/%ENR TR
ICP-MS Bz EBFH

F£1. KEESLYR

oY As(lll)  As(V) iAs DMA MMA
SRM/CRM  (ug/kg)  (pg/kg)  (ng/kg) (wg/kg)  (ng/kg)  (ng/kg)
1568a 290 £30"  60+12°* 39+8  100+£20" 17134 112"
1568 410 £50" 85+ 17" 31+6* 11623 285457 224"

* BAREENREERTA 5% EEXED 95% BEEXE + RFRE
“ AWEERTH + 20% NESEREYE



RESIEYR (SRM)

ERHEASNENR SR, EH NIST (EEERIRERAH
%B) FRESILHIR (SRM) 1568a #1568 KMMEA R EIZH14
B (F1). NIST 1568 BI S BERAEEH 410230 pg/kg, NIST
1568 &9 As(lll). DMA UK As(V) BItRAEES I 85 = 17, 285 +
57 #131 % 6 pg/kg.

VE

RASHHTERRILEEH Agilent 1200 Infinity RIBBIERE, %25
REZHSET. ZxR. BEfERM 1088 (MEEEE)
AR, BIMER—EIMIE (LC-20AD, Shimadzu) B FRFRFHM,
FIH 1/16 X 0.0025 X 12 &} Peek & (Upchurch Scientific) 4
HPLC &%5 Agilent 7700x ICP-MS ZE##2%, HEE MicroMist
ZLEEF0 Scott WEEZEWE, MHBRBITEENE 2.

REBR

15 FDA % (EAM 4.11) MRS TR ERRE, JEIR
ERR (BRYOFEFEH) . ANBEZIRESRR (As(l).
DMA. MMA. As(V)) ¥A7Ki&&, KEHA 1000 pg/mL. ER
ICP-MS 3F DMA #1 MMA #RHEERITIK B #4THRIE. (/A ICP-MS
MITHEREMZNE 1 pg/g MMA 1 DMA IR EMIRE, X
YRERTEEFERERITERTE, SENTREERT
REItE,

% 200 pg/mL WG ARARSIERREGENRE, BRIER
B, TARMRERRYT 4 °C TEARE., AXRHIXLF,
HEFHNEETOERR. AP AEFERRNRIRA 2ng/g
As(V) MishEAR, HEHFNFNEVUFKEESER, B8
WEFERERNNIRAS 18% FREEAGE/HEAR (100 mg/L
ICP-MS MiRE& AT, #h4S 5188-6525) .

%2 HPLC F1ICP-MS 1E1TE M

HPLC %ff

fRiFHE Hamilton (#3445 79446)

=kt Hamilton PRP-X 100 BAEFx#,
4.1 x 250, W, 10 pm

et 10 mM BB5%, pH 8.25, £EIEIT

iE 1 mL/min

HHE 100 pL

ICP-MS &

RF & 1500 W

EBTFHhSHRE 15 L/min

BRESRE 0.17 L/min

EHSHE 1.1 L/min

bl A= E il MicroMist

BHERE 8.5 mm

EUERE 2°C

filldEE ith S 25, 4.3 mL/min

BiEE&EEN FHE AT m/z 75 (PAs*),
m/z 77 (*ArSCI)

TR Rt m/z7508s, m/z7702s



ERBEBERFMN 0.2 ng/g As(lll). DMA, MMA F1 As(V), Ba

ATHE LOD 7 LOO. EREMTMA Sng/g As(l) FHER ), yspme e mpriigiem. . BRFEHHURLEHE
W (AsB), HlENHEERREIRE, BN AsB 5 As(Ill) K9 E. MAEMSME N EERE, 31 HEILENES 7 RAFMERS
LKA 50% As(lIl) LA As(V) B, FlIE—MHHDBERE B %3S T AL A e,

.

3 BILAYNLER

e HRES PR iR 7%} W=
A Baby_1 REAE 2EH. AYWARREZH. K2 IL
A Baby_2 BHlkEX BHLAYHERN, XZIRBEE IL
B Baby_3 B2 ARG AEAMER. £EH (HERE) . BER IL
c Baby_4 BHLK BHL AWK, mBEIBEE. BE% IL
A Baby_5 BAMAAY BHL AWK, mBEIBEE. BE% IL
c Baby_6 BHLK BHL AWK, mBEIIBEE. BE% X
D Baby_7 K, BEY K, K=, XZIIRERE CA
E Baby_8 KA K. K=, XTIIRERE ND
A Baby_9 BHREKM ANEAMEER. £EH (HERE) . BER ND
B Baby_10 BHREKM AEaMER. £EH (HERE) . BER ND
B Baby_11 BHREKM ANEAMER. £ (HERE) . BER CA
A Baby_12 B =ik i X
F Baby_13 x4 KW, 15 AEIRREAE ND
F Baby_14 x4 KM, (@ EIREAR CA
F Baby_15 x4 KM, (@ A EIREAR CA
A Baby_16 x4 K >
F Baby_17 x4 KM, (6 A E IR I
A Baby_18 BAaA% 2. SAYRN. REH. KD CA
A Baby_19 BAA% SEH. £BYRH. BEN. K2 X
A Baby_20 BEBE 2. SAYRY. REH. KD ND
A Baby_21 BEBE 2. SAYRN. REH. KD CA
A Baby_22 BEBE 2. SAYRN. REH. KD ND
A Baby_23 BEBE 2. SAYRN. REH. KD CA
G Baby_24 BHRERS BUNEBYHERY . 1 A EIREEAE CA
G Baby_25 B BINEBYHER . [ A EIRBEAE CA
A Baby_26 BAYRAKS AW, BERSSERBEER . KT, KSORER. CA
E£E®. fEEZATBKE
A Baby_27 AR 2EWH. LEREN. BER=TMBR_S. XA, CA
KEOMEE. B/, £ERAMB K
B Baby_28 BNEBMERRY BHLAYHRY. BHERE. £E£FE. RRHEM CA
B Baby_29 BNEBAH BNEBYRER, HERE % CA
B Baby_30 BNEBAH BNEBYRER, EERE % CA
A Baby_31 DHA Ff 4 5 2 A XK K. AR TUR. KTh. XS, £58H. £R&EH CA



HomAieE

A RILAM T EHINBEEIN ., EENERPHEILX
WitT oM, TEE—TTRARULE, ERMIWE, F
BHMERBERE, HRENERERE ICP-MS W, TF
HPLC &,

BHUREEH T ERRAERE 3], FXRPRAERRHE
YRBMREE. BRI g BILRMHRETRERE 50 mL
RABBELE (FHZH) . @EPMA 10 90.28 M HNO,, %
EHER 10-30 ¥, REREZENEETRANRAEBRS
i, 95 °C fR¥F 90 H44.

FERRAE, WA 6.79EBFK, HRBEZRIL 3500 rpm
RERED 10 990, EERBEERE 3 mL —REEHEE LR

x10*
MMA

DMA
As(Ill)

54 ISTD

WKL

0.45 pm REEHN IR, WEFRBLTIRBFBHKY 1 mLIE
BEFBERT, W19 BREEBE 15 mL ERENBOET,
WELERMN 2 gpH REBHK (WiRsEHMANSEMLE, pH
HZE 9.95 £ 0.05) ,

B pH RERREREFEZANERE pH BZE 6~85. #5
AR HEMAREBZRR G BB HER, 5 HPLC-
ICP-MS %47,

ZR5WE

BETE
B 1 AHTARNSBERL, RIHTTEANINEERES
EWER, ARRERETR,

As(V)

T T
10 15

REREHE (min)

B 1. 5ng/g MREREES BEL



HiEEEE

ATHRIEMESARMEENERE, FA3F NIST SRM 1568
AT T oM. INES YR EMESHRMIR SHE N E
EStEEIFEME, EH—25] SRM EEHNZET EAM 4.11
FESRRILAMFENOERYE (K 4) . ERBRESI LR D6
HIEI M (%RSD) A 1.74%, ERMRENER LRSI %RSD
75.3%, iAs K] %RSD A 2.8%.

F4. FEEEE

R

{F 0.25. 0.4. 1.0, 5.0 #1 20 ng/g As(lll). DMA. MMA #1
As(V) FRERTNE THESHRARZ (B2), ZRETER
SRR ZAHEX RS (R2) 4 1.00, RAEREHRER 10 ng/g
As(lll). DMA, MMA 1 As(V) AL, EEWENTF 99-113%,
% RSD < 4%,

HRE As(lln) DMA MMA As(V) iAs? B B

(PRIHIE) (ng/kg)  (pg/kg)  (pg/kg)  (pg/kg) (pg/kg)  (EEIE) (BENE) REEE
WEE 85+£17 285457 22+4 31£6 11623 410 +50 410 + 50

1568_E£ 1 65 289.9 24.8 40.6 105.6 4203 398.4 105.5
1568_E%5 2 68.5 289 24.6 425 110.9 4245 4451 95.4
1568_E8 3 66.9 300.6 25 447 111.6 4372 405.2 107.9
1568_E5 4 703 288.7 216 375 107.8 418.1 442 94.6
1568_E& 5 69.8 289.4 228 433 113.1 425.4 4423 96.2
THE 68.1 2915 238 4.7 109.8 425.1 426.6 99.9
FRAERE (SD) 22 5.1 15 238 31 74 228 6.3
%RSD 32 17 6.3 6.7 2.8 17 53 6.3

2iAs A As(lll) F1 As(V) Z#0

b RBLE = BASTEEKEF (As(Il) + DMA + MMA + As(V)) / (RETIEEEEINS5)

75 As(lll)

y =219599.4541"x —16431.4765
R = 1.0000

DL=0ppb

BEC = -0.07492 ppb

As(lll)

10.0 20.0

RE (ppb)

30.0

75 DMA

y = 250900.3400"x —2365.7515
R = 1.0000

DL =0 ppb

BEC =-0.009429 ppb

DMA

10.0

200
K (ppb)

. EAM 411 FERIREf %

30.0

x108

Wil

75 MMA

y =261695.9310 * x +715.5099
R = 1.0000
DL=0ppb
BEC =0.002734 ppb

MMA

10.0 . 30.0
#E (ppb)
%106 75 As(V)
y =250366.5328"x + 12167.7720
6| R= 1.0000
DL =0 ppb
N BEC = 0.0486 ppb
E
As (V)
2
0
10.0 . 30.0
¥KEE (ppb)



1EMPRF0E E R

TUE T HPLC-ICP-MS 3 K K o il 75 75 43 4T B 40 47 38 T A ) PR
(ASDL). HHTAREEMR (ASQL). FE®AMR (LOD) UK FiE
EER (L0Q) (X 5) . WEMEAH LOD EXLNTF 09 ng/g ~
1.8ng/g, LOQ 7+F 7 pg/kg ~ 14 pg/kg.

Er 3

ZETE, iAs. DMA 1 MMA BHERINREINRIT2RIFH) (%
FEEITM As(I1l) %A As (V) BRI . iAs. DMA F1 MMA Y
EENTF 97.3% (iAs)~115.0% (DMA) (£ 6) ,

6. FMBRENE (=2)

% 5. HPLC-ICP-MS WA 7470 ASDL. ASQL. LOD F1L0Q

As(1ll) DMA MMA As (V)
ASDL (ng/g)  0.034 0.017 0.024 0.035
LOD (u/kg) 1.68 0.87 1.18 1.74
ASQL (ng/g)  0.262 0.135 0.184 0.273
L0Q (u/kg) 13.1 6.8 9.2 13.6

ENMRSHMERE  As(lll) DMA MMA As(V) iAs

50 ng/g 1041+382 1150+12  1048+11 10914383 1065+ 06
75 ng/g 851413  1086+29  1068+08  1164+09 1005+ 1.1
100 ng/g 67.8+328 1124+22  1050+08  1437+285 1052+26
150 ng/g 747101 1040+94  106.0+6.1  1207+77 97.3+89
150 ng/g 67.9+156 1129+28  1066+05  1428+124 1048+18
225 ng/g 881415  1093+12  1062+10  1182+3.0 102922

)L oh S5 AR & b SR iR

® 7 HUTBILAMTPHEMUARESATER. REAHRES
WARANERTEREER, WAHAE 31 FxmYSEMn
ToHlE (iAs), EAiAs BIKEA As(Il) #1 As(V) BikEZH, K
B EEINE iAs KR ESES R4 174.4 711014 pg/kg. 2L
A iAs TERF R ELLGIA 58.2%.

WESOWNEENEFENRELE (KESoMEBEINAE
MESHEMBRUEENEF ZEANMIKE) T 85.8% ~
106.0%, e TEHER 96.7%. RETLENLMERLE 7,

REAEPBHIK iAs BTESKE (9504 105.1 #162.8 ug/kg)
HMERLE, BILEEGAEKMD iAs ERBARELLE A
59.8%.

k3 Frn, FBRY 31 HEBILKBBEIK. 28UENXK. B
BAE (2%, 2BYWAKURESE) FELKHN. HERKA, &
MRMP I (iAs) IKEZERMK (R7) . BUKMIES
K iAs KESEEEER (FHBBXNISEH 98ng/g,
RGEREEKIIIER 101 ng/g) .

EFTKA R, BHEIRENT 799 ~ 277 ng/g. iAs 7
SRR G T 23~81%, WNBNENHESEER DMA
(B3), MMA EAKRKEY, EANREKERY (X7).



F7. FEREREAHHI 23 FHEILAMIIER

b5t ot
As(IlN) DMA MMA As(V) iAs? (REMTE)  (DEMUE) RETEE THE/G
HRHS (na/kg)  (png/kg)  (ng/kg)  (pa/kg)  (pa/kg)  (pg/kg) (ng/kg) A" (ng)
BEBY_1 206+77 275+02 TR(1.4) 366+84 572+07 862+05 883+13 976 0.9
RBEAY_18 181+33 35214 TR(1.9) 449+41 630+07 100.£20 112.+£57  89.1 0.9
BEAY_19 121+92 230+07 TR(15) 433+79 555+13 799+14 880+14 909 0.8
RBEAY_20 484+13 505+06 TR(23) 589+11 637+01 116.£06 124.£05 938 1.0
RBEBYM_21 130+21 48204 TR(24) 585+20 716+01 122.£05 126.+04  96.4 1.1
RBEAY_22 483+05 500+17 TR(25) 640+1.1 688+06 121.+27 131,291 922 1.0
RBEAY_23 989+96 49.1+06 TR(3.0) 55.4+91 653+04 117.£07 128.+46 915 1.0
REAY_27 193+02 38105 TR(1.3) 377+£53 57.1+50 965+39 109.£04  88.1 0.9
Bil, k¥ _4 378+86 153.+06 TR(8.9) 673+49 105.+37 267.+38 272.+79 982 16
Bil, XH_6 260+04 518+15 TR(2.8) 64719 907+14 145.+3.1 146.+£7.3 993 14
BAMAAKY 5 657+57 100.+0.1 TR (4.9) 720£37 137.£19 243.£25 230.£10. 106 2.1
BARMAAKY_7 329+08 89.2+09 TR(5.1) 85.9+03 118.+1.1 213.+07 212.+£85 100 18
BAMAAKY_8 56.6+1.8 126.£1.0 TR(6.6) 761 £05 132.£#13 265.+08 256.+04 104 2.0
BAMARS_13 27601 353+00 TR(15) 452417 728+1.6 109.£12 108.+17 101 1.1
BAMAKS_14 247+10 322+09 TR(3.0) 43500 682+09 103.+18 101.£17 102 1.0
BARMARM_15 24116 30.0+03 TR(1.6) 33.8+00 580x17 89.7+31 925+32 971 09
BAMAKS_16 59.9+22. 107.+£15 TR(3.4) 65.6 +14. 125.+8.1 236.+9.6 227.+16 104 19
BAMAKS_17 352+10. 34309 TR(1.8) 54770 90.0+3.1 126.+3.1 127.£14 992 14
BAMAKS_26 60.1+£83 971+18 TR(27) 47482 107.£0.1  207.+21 241.+24 858 16
BAMAAKN_31 58.6+3.7 10416 TR(28) 391£27 978+09 205.+£35 237.£09 864 15
B, £8YKH 3 162+73 159+05 0.0 51.7+54 680+1.9 84430 85117  99.1 1.0
BHEERH 2 21702 429+01 TR(42) 1M1.£12  133.£1.0 180.£0.2 178.£0.1 101 2.0
BHEEXH 9 21710, 27710 0.0 343+£91 560+17 84726 83.9+26 101 08
BB _10 242+13 206.+42 TR(6.5) 395+26 638+40 277.+80 261.+7.0 106 1.0
B _11 213+31 385+03 TR(2.8) 107.£03  128.£27  169.+2.0 165.+7.8 103 19
B _12 230435 107.+1.0 TR(34) 657+13 888+22 200.+29 206.+13. 972 13
BHEERH 24 18009 258200 TR(1.7) 69.4+07 874+16 114.+20 127.£19 902 13
BHEERMH_25 23118 27600 TR(2.0) 73006 962+24 125.+19 133.£00 942 14
BNEAYWERKS 28 418+12 322+00 TR(15) 63.3+04 105407 139.+09 160.+1.0  86.6 1.6
Bl £8MKH_29 515422 650+03 TR(26) 896+12 141.£09 208 .+0.1 242.+44 860 2.1
Bl £8MKH_30 817+78 518+06 TR(1.2) 767+13. 158.£60 211.+54 244.£00 864 2.4

2 iAs 73 As(Ill) #1 As(V) Z#n

bREBTE. MEATEEMEE (As(l) + DMA + MMA + As(V)) /B8 EBEIMEM, SMRESNERR (n=2)

TR = REKF



DMA

As(lll)

27 1sTD

Mg iz

10 15

REERIE (min)

B3 EREIKMBESSTHIRREE LR

ERESTE, BREAEXBPHLME (9EH 105ng/g) UK
FHlm (39EH 63 ng/g) HIRERIE.

AIRBEMBILEKBH LR S CHERT TR 1.8 &
BN R T BAREHEE ZAREN R ILE XSS,
EEEARLRPHR)LAMIRSHIREAKER (0BRS), #BR
&, OBRS AXEMS M4 )LEH KiFHAEIKEL RS 0BRS HY
EAABE 20 £ [1].

#8  FDA BILAMANERESE, HE KR/ ARKFRRE—2012F9 A"

5 DA REZERBLLE

E201259A19H, FDARGTE—METFERTHHHE
200 SNKKRAKF=RERNATER, EXEERF, §321
XS, BILAMERRE 3 (FR8). FDARRED iAs
MEEILRINSES. FDA KKK R THE (iAs) K9E
A 35pg/f (1.5~9.7 pg/H) , BILKMHFH 2.7 pg/#h.

AL 23 ME)LKMBER T iAs ER 15 pg/#, 8 MREE
AEXM iAs EH 0.9 pg/#B. iAs iIRENTF 0.8 ~ 2.4 pg/#
(7).

HRHS RS HRER RrEE/#E T/ 6 (ng/th*)
70145 A BHEAYRR (BIL) 3.2
720341 A BHEAYRR (BIL) 2.9
719983 M BRMAKY (B)L) 2.0

“BHHANET 21CFR 101.12 EMBILKMIREHRSEE (RACC). BMEA 159 ITESHHENMEE (ug).



&k

AHRRIEAT FDA TESHFM (EAM): 4.11 THEER HPLC-
ICP-MS 7 &R BN R F 2L KM PR S 54, REE (LOD
f1L0Q) FIHEEE (%RSD) RMEMLKENMEMES, 81
bt Z BT FDA XFBILKMTMR P LI iAs EREIRE., £
RAKRKURKKEXHB LA FHHE ETERE T K2
FLENHER.

it

BMNERHRIFRRHFRAFHI Amir Liba F1 Mike Woodman
RENFATH, TERHRECREERAFRE HPLC-ICP-
MS &%,

E%iER

BFUHREARABNLR, BXRIN-RNBEHEAER, &
HEEARIMLE . www.agilent.com/chem/cn

Agilent Technologies
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