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Abstract: A matrix matching-dynamic reaction cell-inductively coupled plasma mass spectrometry method for determining
the arsenic content in high-salt food matrices was established, to solve the mass spectrum interference and matrix interference of
a high-salt matrix on arsenic determination. The key technical points for the determination of total arsenic in foods by inductively
coupled plasma mass spectrometry and hydride generation atomic fluorescence spectrometry were investigated. A method for
determining the arsenic in high-salt food matrices was established through analyzing the effects of pretreatment and digestion
methods, organic matrix, chlorine content and internal standard correction elements on the determination of arsenic content. The
experimental results show that the microwave digestion method is not quite suitable for the determination of total arsenic in food
by hydride generation atomic fluorescence spectrometry. The organic matrix and chlorine will produce a sensitizing effect and
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mass spectral interference on the mass spectrometry signal of arsenic, respectively. “Ge is more suitable than “Ge as an internal

standard element for the determination of total arsenic in food by inductively coupled plasma mass spectrometry. LOQ of the

established method was 0.010 mg/kg, recovery rate of arsenic in high-salt matrices was 91.50%~110.80% when the addition level

was 0.010, 0.025, 0.20 or 0.50 mg/kg, and the relative standard deviation range was 0.76%~7.22%. The statistical values of the

sample analysis results obtained by this method and the reference method were both higher than 7, (1.81, bilateral), and there

is a significant difference in the determination results. The measurement results of actual samples revealed that the kinetic energy

discrimination measurement model is not suitable for the determination of total arsenic in high-salt food matrix samples. The

method is accurate and reliable, and can be applied for the determination of arsenic content in high salt-and high-matrix foods.

Key words: high salt food matrix; hydride generation atomic fluorescence spectrometry; inductively coupled plasma

mass spectrometry; matrix matching
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Table 1 Microwave digestion instrument parameter

Wi HhFE/W  FEEE/min RE/C AREFEE /min

1 1 600 25 200 15
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Table 2 HG-AFS instrument parameter
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Table 4 Comparison of determination results between wet
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Table 5 Effect of iron and selenium on determination of
germanium internal standard
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"Ge+Fe0" 5026029  2761.17
"Ge' 66478.16  2948.13
"Ge+Se” 70 184.88  3245.46

S s AT LAE . PGe A1 "Ge 43 %
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Fig.2 Effect of germanium and indium internal standard
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224 AR FEMNEAERGER

20 5E vE B AR PR S, — 7 THTRE
L AR MR I ArCl IEF#0, % — J7 i i 3k
AP REBHEEMNS 7 A E F@EE, R
1l A< WU 5t R P9 A TG 2R IR A S E, Sk ET DA
244 ICP-MS 1 () DRC #£ (. DRC #2 f H &
IR R S SAR B O, Hoy NH, 28 4F 9 T AR 44,
TR R TAE SR S s 72l i % . i
TEA T HA A N S50 R S LT b 4R
SN SN b= =B S U = S SR T NV DN
KRS 0, PAsT 5 0T R A TR AL A RN AE
B PAs°O", MM CArPCl X PAsT BT . 2
B IR T R AR HE VAR (20.0 pg/L) 7E 2.00% NaCl
B A, AR R T = B D) )R 2L RPg X
PAsCO" fFEERIE W, SRWE 3 iR, BESR
WA 0.80 mL/min B, 15 S {HIA R K. FfEH

AEMR, ERYRNSIFER, ZRES
o O AR R PAS O B, M BR AR R A
F&. TikE# RPq I K, AsO™ BT KI5 5 M B
B A1 KGN, FHAE 0.30 bk B K. 4iE%
JERFI S T REUE RS LL IR, IR ASR
JitiE 4 0.80 mL/min, RPq{f} 0.30. #£ DRC il %€
B, HF "Ge"O'H B T & Tt "As0" B T
e, BT LA 0 R AR IE & DRC A P il i
PRSI AR A T LU A In B AR
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Fig.3 Effect of oxygen flow rate (a) and low mass cutting

coefficient RPq (b) on arsenic determination

23 ke E

I 5N R RS A A, DRC e A5 3 nT DLk
¥ ArCL [FFHE,  {H 2 FEAR SR AE 5 ) S AH 40
AR SR A e N T 3B HERR A I E 18, S8
K FH 22 AR UG JC V25 R O 5y 2k 5 A P 0 1) 280, I 4%
PR SZOG T vk B 2R R (FRFE R 0.50 g, & AR
25.0 mL) #AT T 4 MR RIS B sLLs, &
AR B AP AT 2 6 ¥k, TF H RS A e
) RSD CHHXI bR 2 ), S5 UK 6 Fran. o fif
FE 0 A ] e 2R 5 Bl A 91.50%~110.80%, RSDs N
0.76%~7.22%, 54 GB/T 27404-2008 {5256 % i 5
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3 1) YO S BEALAG Y B SR F R X T [ UACR AN
R 2 P R . 4% HRACES AR 25 15 BH M S A v 2
JREHCEATINE 21 4%, LA 3 fEtrdEmZzE () THRAS
HER (3s), 345584 0.003 mgkg, LA 10 f5brvElR
Z () HEEER (10s), ArFLEHE N 0.010 mgkg,
AT R H PR AT E SRS GB 5009.11-2014 A1 28—
T B8 IR RS HE PR AR SRR A Y, 0B AR T A
BRI 7 vE A e PR & PR
24 FFdEAHT

K F A M GB 5009.11-2014 w85 — j5 45—
%NS Al A RS S ENAE S (ERE
W N 0.010%. 0.020%- 0.050%- 0.10%- 0.20%-

0.50%-+ 1.00%-. 2.00%- 5.00% 1 BH 1t S04k 84 32 i
WD 20.00 pg/L ER HEE WD AT I E ,

BAFERCFATINE 6 . BT & X A ICP-MS ]
EESHEAE™EMR AC 78 7T, Btz
2% GB 5009.11-2014 H 55— —i%, %A KED Ml
SERR SRR SO S, TE PAsT BT IE S E,
A% DRC M E AN E SN NS, PLIEAIE
B r) 7 = sE PAsCO" BT IIE B, IFENERE PIn
RN bR, DESERINFE T Fiam. KA ¢ /56y xd
SEARBATGE, TR AR T 19000 (181, W
), 3K A AR VL AU BRI B AE 2 (R A7 A B 3
ZESE, PEESES BN, X2 E R K 10%
A, DA A EREER R, WREICRRE
A 20%~40%, W 72 A2 T 1 R HE A B SZ B R E, T
ALK AL 7 FEm BN, FREL
KA HILE 90%~110% 2 0], e (EuERG, J7ik
FoE n] 5

%6 BREEMEKELRER

Table 6 Results of tests for precision and recovery (n=6)

ARAL

AeAFE

I 2] 0,
fmgkg) Amgke) N 2 AR /(mg/kg) = /% RSDs/%
0.010 0.009 2, 0.009 5, 0.009 3 91.50, 95.30, 93.20 722
' 0.011, 0.009 8, 0.011 110.00, 98.30, 105.00 '
0.025 0.028, 0.024, 0.024, 110.80, 96.00, 97.20, 615
’ 0.025, 0.023, 0.025 99.60, 93.20, 101.60 ’
ND
0.20, 0.20, 0.21, 102.00, 101.00, 104.50,
0.20 0.20, 0.20, 0.20 102.00, 101.00, 97.50 227
0.50 0.49, 0.50, 0.49, 98.40, 100.00, 98.80, 076
’ 0.50, 0.50, 0.50 100.40, 99.00, 99.40 ’
R7 BRHIRER
Table 7 Sample analysis results
i A& (DRCHEX) Bk (KED AEX,)
AEE /% N - &
M EAE w/(pg/L) RSD/% MEAE w/(ug/L) RSD/%
0.010 20.02 4.25 21.03 231 2.52
0.020 19.86 3.12 21.01 231 3.57
0.050 20.04 5.14 22.00 7.27 2.52
0.10 19.78 4.04 21.32 6.71 2.30
0.20 19.90 3.67 22.16 6.30 3.52
0.50 20.40 6.03 22.26 7.41 2.21
1.00 20.20 4.55 21.66 4.02 2.82
2.00 19.70 5.94 22.50 8.29 3.12
5.00 19.86 6.55 22.14 9.08 2.34
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Table 8 High salt food sample analysis results

Kk (DRC #X,)

B8k 1 (KED A2 X,)

st 8% 2 (HG-AFS)

H AR MAEAE w/(mglkg) ERE/%  REAE wlmgke) ERE/%  MEAE wlmgkg) ERE /%
AR 0.019 98.37 0.023 111.32 ND 101.17
il ND 99.88 ND 107.16 ND 102.28
R 0.015 101.38 0.019 108.68 ND 98.73

K 4R JEF 0.023 102.09 0.028 113.65 ND 97.99

RRET 0.24 98.77 0.27 107.96 0.25 103.05

PP Aok & 0.38 99.30 0.42 104.32 0.38 99.52

PR ND 100.21 ND 110.65 ND 98.37
¥ 0.014 99.68 0.018 115.36 ND 101.19
Bt fe s 0.38 99.12 0.43 112.37 0.39 103.80

ANE G B ) DRC B KED A3 3 5E
HASEEEZR, FIHRHAAZE. GB 5009.11-2014
R — R — ik (XHIEYE 1, ICP-MS i) KED &
) A GB 5009.11-2014 55— 5 3k (W R
152, HG-AFS ¥5) 43 5% S by i 5 28 7 & iR i
BEATIUSE,  FE5 BREAT W n = m b [ Y. Gl
A BRES. BEA. MESRE. KERJERRL. HURER (K
PRI BRI B OKP=HlED . RS R, i,
fRfE e, FRFER 050 g, R 25 mL, ks
N 0.50 mg/kg), WIE LS RuE 8 fron. AREA
HG-AFS I 5E 5 35 3 440 & S FE S 308 Lh i &, (H
& HG-AFS V&M i IR B, 9 MR HA 3
AFE AL, ICP-MS 1) KED A5 3 I 2 44 A
P [ AT 28 AR T AV 8 s K — 2%, [BR]ibe AR v SR
ICP-MS 12 25 [ S e 155 5 4 & A4 DT IE 1 77 50
D v AR S B SRR S PP R, BB E AR B AR H
IR 174 ) ) 75 28058 R A g PR D00 2 45 2R
3 #it

AW FTIRANR T T GB 5009.11-2014 (£ 5 %
A E R bRUE B SRR TEH U I E ) R AETER
— B a) i, SE6 R DA [R) A AS T B AR O
A—FE, TIEREHRAR T R A NUIE S,
DR T HG-AFS 0 £ i p i, Ji b3 5 vk
W T IE I VRIR W AR B TVETE RS TR, R
TPENEAS R SR AR A R 58 A 5E . ICP-MS
HIE SR, 2 BRI R A HLTR
EREAR S o, H A A LSO R RS S
FEAE SR OORE, T e R A U 2 A I R AR ArCL 4y

T B F IE T A AR E] B P ARG R PGe Al
"Ge 4 5l 2% 3 CFe°O" Ml “Se THLHIR M, X FE
at TR G AN G K B LRt AT AT, A5
i *Ge T At & A 1F N ICP-MS 3200 % £ & o B s
PINbR TGRS 18 . B Pk 5] N SR LS A
eV R (RPq) FAUEE S48, KA ICP-MS
B2 RS E R, (DRC) 454 3R LI 5 3%
I E e Eh A P R, T DA SRR S T
BT T BRI N SR RN I, I 5 ik R
FEv, R BREAG. AHE TG T dh e S 2 R
TaER RS ERNE, BRARENSENE
FME L S

o Lk

(1] Bk, £, 2Rk 81,55 a RORUAE (il - i B 555 5 1
A BV Y I 5 KRR R P S AR A [0 AR P R
4:,2019,4:13-19.

(2] BREELXIEESE PR & s BORAH il — R A 55 1 T 14
O R ¥ ) S U T S R R R SRS [J]. A
A2k K.2021,33(2):149-154.

[3]  BEARZE, B/ B R T AR A - 5 6 6 R E £
TR TR (D] 6 S R EERHE,2014,50(2):76-79,95.

(4] @A, PN B TR, 56 ¢ SRR E A i R e T
HA 3N A BV PR (I o A P AR 2 ,2015,27(5):
520-524.
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