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Determination of total arsenic in food by inductively coupled plasma
mass spectrometry

MA Chun-Guang, GAN Ying-Lin", YANG Zeng-Liang, LI Zeng-Ming, LI Yu-Huan

(Xining Center for Disease Control and Prevention, Xining 810005, China)

ABSTRACT: Objective To establish a method for determination of total arsenic in food by inductively coupled
plasma mass spectrometry. Methods The 0.3 g of the biological component standard substances, namely rice and
spinach, were weighed and digested using a microwave digestion instrument. Then, the collision mode was adopted
to reduce the interference of mass spectrometry. The non-mass spectrometry interference was corrected by the
internal standard. Acetic acid, isopropanol, methanol and ethanol were selected as sensitizers, and the concentration
of the added sensitizers was adjusted and optimized. The response value of arsenic was determined by inductively
coupled plasma mass spectrometry. Results The highest arsenic response value was observed at 6% isopropanol
content. The established method was applied to analyze certified reference materials and real food samples. The
measured values of certified reference materials all fell within their certified values and uncertainty ranges, with
relative errors below 2.0%. The limit of detection for total arsenic was 0.0016 mg/kg. Conclusion This method
demonstrates straightforward operation, good precision, high accuracy, and a low limit of detection, making it

suitable as a reliable analytical approach for determining total arsenic content in various food samples.
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AW BRTE R R (KK [GBW 10010a (GSB-1a)]. 4=
W1 R 43 B HE W T (35 32)[GBW 100152 (GSB-6a)](H [ Hb 5
Pz e s BR 4 B BR AL 27 B 2 WF 52 )

IR . 1% . FNEE . P (L g al, 8 Merck 23 H));
ZEEG A, RETE FRAML LA RA ), AR
FRUEVA (R BE 1000 pg/mL, [E %A 648 M 74
BTG, NARE R BTV 100 pg/mL, “ZHER
B (M)A BRAF Y, AUF R A, Bk, AR B
BEL Y. BhOEEWE 10 ng/mL, 3E[E Perkin Elmer 23 F]).
12 UFE5EE

350X AVERIEAR A S B TARIE (X . Meinhard BI[E].L)
F A (L[ PerkinElmer 23 H]); Milli-1Q7005 FIHE 4l KAL
(PR R T THEARABRA w]); KQ-100DA  HU H 478 75 5
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AL (£ E CEM /A H]); LE104E B T RSF-065 1% 0.0001 g,
i LR R R AR A IR A FD.
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1.3.2  AR/AAE i 65 &

TR AR RS 25 (10000 pg/L) 250 pl, BT 25 mL
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1.3.3 AR wRinike &

HL 0. 100, 200, 800, 1000, 2000 uL ¥RiE K, T
10 mL 7R, B 1% R ECH ST E R 0.
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FE SR P T 2 MR R S X AR o R AR TR L
1.3.4  AARER 66 &
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A 15 BRI 0T LAE R T = A AR I W 14T Dt
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TEBR BRI T 8 09 25 W) B A PR HE ) LR FIESE 0.3 ¢
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Table 1 Working conditions of microwave digester

e E B RWEE R
W /min /°C Jmin
1 1600 5 120 3
2 1600 5 160 5
3 1600 3 185 e

1.3.6 & B85 B TR ENEH

MR 10 pg/L BTG B, . k. .
BELOBE L BY. AW UES TR AL, A AR R
A, S HILE 2,

F*2 ICP-MS WEMNILIESH
Table 2 Working parameters for ICP-MS assays
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H B

SR IW 1100

BEEH RV 7
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U B R 538/ (r/min) 20
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(EGA T AN T <E

IR A, flf S0 A i R s AR A A i 2 4y
P s F A TR B F55, MR i o 2 i 72 MU Fn
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ilf 55 S A2 AR K, e R R T RREAIG, RIS, AR
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L L PTIR, 25 R RS i R A RS PR, AR R
FAX 55 A0S I Rl B SR R AT ULk, AT ik
100 pg/L V5 o A8, 75 H e oo 2 1 e S L3R U
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Fig.l Effects of collider gas flow and nebulizer flow on arsenic
response (100 pg/L)
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Fig.2 Effects of different sensitizers on arsenic response
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Pl 3 AT 2 ) e PR X T o 6674 52 )
Fig.3 Effects of different concentrations of isopropanol on
arsenic response
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T RGN ) PR, F W kv R T, T

FT 3 RN EEME RS EE S

Table 3 Experiment on accuracy and precision of total arsenic determination

5% {5 /(mg/kg)

§ %
1 2 3 5 6 ° /(mg/kg)
GSB-la 0.081 0.082 0.078 0.082 0.079 0.081 2.0 0.08+0.01
GSB-6a 0.582 0.569 0.587 0.584 0.577 0.579 1.1 0.54+0.06
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Table 4 Spiked recovery experiment of total arsenic determination

. SIE s S s e ] g
/(mg/kg) /(mg/kg) 1% 1%
0.127 0.05 0.173, 0.176, 0.180, 0.183, 0.179, 0.174 102.0 3.5
fith 0.127 0.10 0.218, 0.233, 0.226, 0.222, 0.229, 0.217 97.0 2.8
0.127 0.20 0.306, 0.309, 0.312, 0.320, 0.324, 0.349 96.5 4.9
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T
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