#36% WM BT % 2 ik Vol.36 No. 1
2015418 Journal of Chinese Mass Spectrometry Society Jan., 2015

EAREBRE-ERRBEAFETERIEEKARA
MNEESAFMP/\MMESELED

s, wmE L AERE, L S
QAR HERWEFIE R 0, db 5 10001352, db 5T4L TR 2B %%, db 5T 1000295
ARETERWBEH O, AFRE 050011

WE:HITESAB S ZMLASD ] — F &M (MMA) . — F E# (DMA) . A LAs(V) 1.
BR (p-ASA) . WYl (ROXD 4- 32 FEHE A B8 (4-HPAA) F 4- 3 AP BR (4-NPAA) 50 A4k &9
B T WA 03 - v R A 5 B TR R 1S (HPLC-ICP-MS) 43 A7 i . LA H Bk (1 ¢ 1, V/V)/E iR E
1, SR FH 8 75 K Y MR S R AT AT AR B, 3% B Dionex IonPac AS14 BH B 738 # AR 4B 4 43 74 , 50 mmol/L
(NH,): HPO, (pH 7. 3) A F M, %t & & Pl & PR S S W AT 0N e . SREH,8 FaE
B AYRRYETLE R 1~300 pg/L. MR RDH KT 0. 999, 8 HFRHK 0. 1~0.5 pg/L. LIEHE
7L I, AR X AR R 22 (RSD) #9/NF 5%, 7 B b (8 Ui R 7€ 80. 8% ~105. 7% Z ], i@ 2d X
SERRRE S Y BT I SE . RINAEF & P s 0 DL R 22 D = e B OB AN 9 S b L 53 AR —
PR WIS Y. B SRR

KR OB S AR A S TR (HPLC-ICP-MS) s B & Ul s A

hESHES:0 657,63 XEkER AR A X EHE:1004-2997(2015)01-0033-07

doi:10. 7538/ zpxb. youxian, 2014, 0049

Determination of Eight Arsenic Species Compounds in Livestock and
Poultry Meat Products by HPLC-ICP-MS
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Abstract: As (), MMA, DMA, As (V), p-ASA, ROX, 4-HPAA and 4-NPAA in
livestock and poultry meat products were determined by high performance liquid chro-
matography-inductively coupled plasma mass spectrometry(HPLC-ICP-MS). Ultrasonic
water bath was used to pretreat the samples with methanol-water (1 : 1, V/V) as ex-
traction agent. Dionex IonPac AS14 anion exchange column was used as analytical col-
umn, 50 mmol/L (NH,),HPO, (pH 7. 3) was used as mobile phase, and the method

was used to detect arsenic species compounds in livestock and poultry meat products.
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The results show that the linear range of eight arsenic compounds is 1-300 pg/L, the

correlation coefficient (R*) is greater than 0. 999, the detection limit is 0. 1-0. 5 pg/L.

The reproducibility of this method was inspected by precision, RSD is less than 5%, the

recovery is between 80.8% and 105.7%. Through the analysis of actual samples,

As (M), p-ASA and ROX are checked out in livestock and poultry meat products, and

an unknown arsenic compounds is also checked out.

Key words: high performance liquid chromatography-inductively coupled plasma mass

spectrometry ( HPLC-ICP-MS); livestock and poultry meat product; arsenic species

compounds

1996 4F, 3% [ A b FP 4L ot T 78 AL A ] 5 A9
A FEEEH TR REE” I ERHTES
FEFE™, BTER (p-ASA) L& T2 ¥ A (ROX) |
A-¥2 3 FE T R (4-HPAA) 1 4-T4 3 % 7 BR
(4-NPAA) S HLA 5 570 4 o 1) BLHES 550, 7T LA
R#ABEER BRANEBAE EBETREEIN
BInERIES . HE, AILEHTEE —EK
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HAG EFRME, B R &b & 5L 1 A
IR R 1) SO VP BR B8 & 43 12K 0. 15 mg/kg I
0.20 mg/kg ™, Lasky R LM, EH T
APXS R A Y 5R B & R 0. 39 mg/kg., T
I BRI 7 vk 1 SR BR A XA LA ) 5 ) 3%
BB HE .

WSS W R I J7 vk BB A R SOR A
BGET O AR A R R AT A R
PN M A - S A R AR T e ek
MEMEAGEBRBESE 7R
(HPLC-ICP-MS) 3£ 1 H |if, 5 % F # A&
FikJe HPLCICP-MS 3, £ B R AR B Fo
IR As(D . As(V) .DMA MMA #1 AsB
EMES. Liu S HE THE FRBRGaE
WAt 432 As(ID.As(V).DMA . MMA, p-ASA
1 ROX 6 Ffb & W0 7k

7S S2 56 3 % A Dionex IonPac AS14 FHE
FAc b, BT —F A BT BRI E 8 W

F As (). As (V). DMA, MMA, p-ASA,
ROX.4-HPAAFI 4-NPAA % 8 fpmE &4
YW i) HPLC-ICP-MS ¥k, § M & & I
BRI RSE,

1 XKEES
1.1 FEMNESEKE

1200 7 &5 RO A 35 4%, 7500a 7Y e j 4
BHEBE THREE:EE Agilent 227 7§
Dionex IonPac AS14 FHES T A2 #:4E (250 mm X
4 mm X 10 pm): 3 E Thermo-Fisher /A #] j=
dh s Milliplus 2150 #B 45K &b 38 & 5 - £ H Mil-
lipore 24 7] 7 i s B 42 L 75 W UE A% - BB LU R R
FALERAE RA R = i R ROl 2 E )
TR R T B ML A2 E Marin Christ
N7 s AR : LabTech 23 8] 7 o
1.2 FEHHSRKA

FBAEK (R B 18.2 MQ » cm) « Hi i 87K
AIRFGe 45 (NH,), HPO, (ACS 98%): Alfa
Aesar (RED L FH RAE ™ s (NH),CO,
rHr e , &K MoK BE R (R4 - B 245 5 F 4k
I A BR A T s B EE (HPLC 90 - Jb 5t
SRR R B & W AR B FLAsD ],
HERAR B TFLAs(V) ], — H FE i (MMA) Fil — H
i (DMA) : i i E &R 2 T 5T Be 4R 4k 5 1% 52
Pip (ROX,99.000) 4-FH LR TR (4-NPAA,
98%) : 2K Dr. Ehrenstorfer /A &) 7= & ; Il # B8
(p-ASA,99%) : % [E United States Pharmacope
TR AR EIEMER (4 HPAA,98%0): H A
REmX &tk .
1.3 ZW&EHE
1.3.1 %1 Dionex IonPac AS14 [HE
F R (250 mm X4 mm X 10 pm); FBHH -
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A 24 H,0,B 2 50 mmol/L (NH,),HPO, (pH
7.3) KRR R AR ARB 25 L. BRI VR
BFSITH 1.

Rl BEREHER

Table 1 Gradient elution program

BHE/min - WEIM A/ % WM B /% B/ (mL/min)

0. 00 100 0 1

2.00 100 0

4.00 80 20 1.2

8. 99 80 20

9.00 0 100 1.5

18.99 0 100 1.5

19. 00 100 0

22. 00 100 0 1

1.3.2 Julsfd ASThE 1450 W, 8K GH4k

S5V 0. 65 L/min, 5B JEEE 0. 45 L/min,
BHARE R 1. 72 V, RAEEEE 7.8 mm,Z I 0.3 t/s,
WM B m/ z 7T5(As) sm/z 35(CD,
1.4 HENEEMLEAE

T 24 b 7 T RE AL SR XS G 5 T 0 AT SR
m R T IRIG  F T TR AL .

FRELO. 4 gOREAE] 0. 001 @R THEAH T°15 mL
B, 10 mL HEE- KR A LV/WAER
LU ,60 CAKHHEA 2 h, L 9 000 r/min B .L>
5 min, % FIERBEBE 100 mL BEph e, 5
HMA 5 mL FEE KA 1,V/V),60 CKE
#BAE 0.5 h, L 9 000 r/min BS.L> 5 min, &3 L&
W HERMEER 2 IR, AE, BRI T 60 CH
FET, HABAUKEREZE 10 mL, i 0.45 pm J§
P&, EHLIRE .

2 FHRE5W®

2.1 BEKHHAL

2.1.1 @BIEHMEE % H Dionex IonPac-
AS19.AS16 & AS14 HE TR e #HFTL5%
44k, BL 50 mmol/L (NH,),CO, (pH
9. 2)/E W g M, 1 mL/min 5 & ¥ . 2%
AS19 YE 4 M FERT , 7E 35 min P, 7 B fr I A IR
SEW T 54408, 2 ROX R BB 9 U i
¥, HEAEERTE 1L 1.2,.1.5 mL/min #
T UE B BT, U5 S 88 K ROX ¥k i th k. ¥E
AS16 YE 4 M FERT , 7E 40 min P9, 6 Ffr I A IR
e Ees®,H 4-HPAA fl ROX R

REBYE VR 1 ok, o B T B 25 22300 K3
LA RE R 4-HPAA #1 ROX PR 3k, i%
F AS14 FE Ak mE, 76 14 min P4, 8 673 00 A
A UL H ok, B As(I) .DMA Fil MMA
REER B L 2B, H p-ASA Fl As(V) B I
KN EES, Fitk, %% ASI4 AR ¥k
YESR A3t Ak 3F ik — 2D AR AL SE 3 261

Abundance
ot —
o o

<
~

(=]

0

. PESIMRE N 1 mL/min %5 P
B 1 Dionex IonPac AS19 {4 43 #74E,
THEESEEYR BEE (10 pg/L)
Fig.1 Chromatogram of 7 arsenic species compounds

with Dionex IonPac AS19 as analytical column

DlliNg
o B

Abundance

=S
S B » N o

I AR A 1 mL/min %58 YR
Bl 2 Dionex IonPac AS16 15414k,
6 HMBMESUEYRBER (10 pg/L)
Fig. 2 Chromatogram of 6 arsenic species compounds

with Dionex IonPac AS16 as analytical column

2.1.2 JihHMERE LA ASI4 FER At
#, Lk 50 mmol/L (NH,),CO, (pH 9. 2)/E R
TBHAH , SR R R BE VE IR AN BESC 0L B AR 1 43 B
%M 20 mmol/L (NH,),HPO, £} ¥ 3h #H,
PI1T mL/mini 28 45 B % B, 30 min 4 7T 58 42
e 8 A AL AW, B AsC(ID .DMA #
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MMA REBIE B L4 B, H p- ASA Fl As(V)
BN EEE. A TLHEREAY SR,
F 4555 4t ], SR A 50 mmol/L (NH,), HPO,
(pH 7. 3)F1 H, O 1E R Jish#l , 1 BE TR Ak )5
FIMEBREFE TR 1 3., a8 MBS
AW g s, HEkERTE 3,
2.2 HREAEEENERE

HET, 4 T e S 1L & % 3R 3R D
KR R KER A : 1,V/ VD5, KIEHR
2 W3R AT A BRI SR S AT AL B, R SE T
JERFEE & B SRR, R H THRECE
LB B MULIEE M, 1& & SR AH 6% ./
HUAR T AR, M AGEEEHF HPLC
ICP-MS 43#r. HEE-KEW 2 1,V/V) Al ff
REMEGUIER . HAERZ R, 1B
— BT R I BERE R AR B R R T
BEBT B BmBE LI E .,

AR 52 SCER (16 134T L S R A 4k

x103

VBB KW (L L,V/VIERBBE, T
60 “C K ¥ Hh A R, 4R UK F B R ZE T 1
R EE, Z5RERWRBORE W, O VIR
U, AT R SR
2.3 HFEWMZEEERKHR

B EC ] 0.5.1.5,10,25,50, 100,200,
300 pg/L #9 8 FhEIE 1k & MR & tr v R 5
WAL S5 S T AT, 7 1~
300 pg/L R AN, HXEZH (R WM KRT
0.999, RFIEGH B, 7E 0.2 pg/L I, As(ID
FIfE MR HL (S/N) KRF 3576 0.1 pg/L B, DMA,
MMA #1 As(V) MfEB KT 3;7E 0. 3 pg/L
Bt, p-ASA,4-HPAA 1 ROX g LL KT 35
£ 0.5 pg/L B, 4-NPAA {5 M LR F 3,
I 1 8 Fh i E S 4L & W R i BR 4 51 R
0.1~0.5 pg/L; MNRFRFEE N 0.4 g, EHAKH
2710 mL,8 F i A4k & W) i TS R
PR | B fHA: H R BE S B 9 T3 2.

I 3
Eu

Abundance
5

T T T T
10.00 12.00 14.00 16.00

#/min

# :50 mmol/L (NHy), HPO, (pH 7. 3) 4 7 3 shAH B# B LE i

T T
18.00  20.00

Bl 3 Dionex IonPac AS14 {E 443 #iik,8 MM ESLEYH EER (10 pg/L)

Fig. 3 Chromatogram of 8 arsenic species compounds with Dionex IonPac AS14 as analytical column
F2 FENZGELCESHRUR
Table 2 Linear range and detection limit of the method

Sty RMEEWE/ (pe/L) KR MARF(RD MR LOD/(ng/L) T AR ¥R/ (mg/kg)
As(ID 0.5~300 y=17 852x—526. 2 0.999 8 0.2 0. 005

DMA 0.5~300 y=25 004x—5 947. 9 0.999 7 0.1 0. 003
MMA 0.5~300 y=26 875x+306. 1 0.999 5 0.1 0. 003
As(V) 0.5~300 y=31 3552—6 486.7 0.999 8 0.1 0. 003
p-ASA 0.5~300 y=34 102z+2 527.5 0.999 7 0.3 0. 008
4-HPAA 0.5~300 y=29 363x+7 356.4 0.999 8 0.3 0. 008

ROX 0.5~300 y=61 057x—13 657 0.999 8 0.3 0. 008
4-NPAA 1. 0~300 y=062 370x—55 869 0.999 4 0.5 0.013
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2.4 FEMBEERMAREKE
UKEEERFEERME, © T RGN
B 8 MM ESEYHNEE RS,
PRt ) — 71 B O IE AR & AR Bm A 3 AN R
W KT 1 8 Fh Y A TR A A v VA VR, AR 6
AR & HE AT R B BE SE %6, [ e 3E AT i AR
ML SR TR3, E3INFRERE
KT8 Fap e A& LA W 0 n AR ] 0 3 78
80. 8% ~105. 7 % Z [a] , A6 Xf b7 #E 4 22 (RSD)

BINF 5%,
2.5 EERERMNE

T BB AT HE ST B Bk ST 8 B S B SR D XS
JGE bR S AT E, BRI TR 4, B R
T, NE B RS R A PR R
As(Il) .DMA, p-ASA #1 ROX, 7 4k H —Fh
RAMMILSE Y, T 4- HPAA il 4-NPAA
¥R H ., H9, 8 2 S rIES KA
ExRTHE A4,

R3I FEHMRERERERRE

Table 3 Spike recoveries and precision of eight arsenic species compounds(n=26)

BB A JRAE/ (pg/L) JMAAE/ (/L) WEAE / (pe/ LD RSD/ % %/ %
5 4.4~4.9 4.9 88.9~98. 2
As(ID ND 50 40.4~41. 8 1.7 80.8~83.7
100 81.3~87.8 4.3 81.3~87.8
5 5.5~5.7 2.4 94.4~98.7
DMA 0.8 50 48.9~51. 8 1.5 96.3~101.9
100 94.0~99.9 2.4 93.2~99.1
5 4.9~5.2 2.9 97.6~103. 3
MMA ND 50 50.6~51. 3 0.7 101. 3~102. 6
100 97.5~105. 7 4.1 93.5~105.7
5 4.3~4.5 3.0 85.7~90.7
As(V) ND 50 48.1~49.7 4.2 99.5~104.6
100 92.0~94. 8 1.5 92.0~94.8
5 4.4~4.8 2.5 81.5~85.7
p-ASA 0.3 50 47.5~50.5 3.2 94.3~100.5
100 89.1~92.2 1.7 88.8~91.9
5 4.3~4.8 4.9 86.1~95.5
4-HPAA ND 50 50.6~51.1 0.5 101.2~102. 2
100 91.5~95.6 2.2 91.5~95.6
5 4.3~4.5 1.9 85.7~89.0
ROX ND 50 47.4~50.0 3.0 94.8~99.9
100 86.3~92.7 4.0 86.3~92.7
5 4.1~4.5 4.8 81.8~90.9
4-NPAA ND 50 45, 8~46. 4 0.6 91.7~92.7
100 84.7~91.0 3.6 84.7~91.0
R4 THEERPHESULSYNVNEER
Table 4 Analysis results of arsenic species in the real samples (n=3)

HRHS BmAK  As(IDD/(ug/ke) DMA/(ug/kg) MMA/(pg/ke) p-ASA/(pg/kg) ROX/(ug/ke)  FA
1 BT 1 ND ND 7.2%1.9 8.5%1.2 24.740.7 YES
2 YT 2 30.542.1 ND ND ND 19.2+1.5 YES
3 ®E1 14.4+1.7 16.1+0.6 ND 7.941.5 ND ND
4 S 2 ND ND 23.7+1.5 71.040. 9 ND YES
5 BT 10.7+1. 2 ND ND 16.8+1.6 ND ND
6 wERE 8.540.9 5.7*1.1 ND 8.5+1.1 ND ND
7 BERERT 2 ND 4.840.4 ND ND ND YES
8 Gl ND 12.6+0.9 ND ND ND ND
9 pLY:7 ND 39.9+2.1 ND 13.7+2.4 ND ND
10 G 2 ND 24.9+1.6 ND ND ND ND

1 :ND R R4 H 5 YES ok i
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Fig. 4 Chromatogram

of arsenic species compounds in kidney 2 sample

3 i

ALy T HPLC-ICP-MS Bt F#5 A A
W E B & RS AsC(I) . MMA.DMA,
As(V). p-ASA., ROX.4-HPAA F1 4 NPAA
L OMMIERMEWH N FE. RAHP B
KW (L 1, V/VOAVE SR BBGH 75 SR BURE i, LA
Dionex IonPac AS14 FHE TR ABAE N thiit,
50 mmol/L(NH,), HPO, (pH 7. 3) Jy i sh48,8 #
MESLEWHR B 0.1~0.5 pg/L, 7k
RSD BI/NF 5%, s FCRZE 80. 896 ~105. 7%
Z 6], X S B AR S AT, RILE B R
ah HER B B IE S A& W £ B S =0 B BT E
FR AN LV, 55 AN R — R R A B ALY

S E 30k
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