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Determination of five arsenic species in oyster sauce condiments
by high performance liquid chromatography inductively
coupled plasma mass spectroscopy
CHEN Zhen"*? | LIU Liping"**, CHEN Shaozhan®"’
(1. School of Public Health, Capital Medical University, Beijing 100069, China;
2. Beijing Key Laboratory of Diagnostic and Traceability Technologies for Food Poisoning,
Beijing Center for Disease Prevention and Control, Beijing 100013, China;
3. Beijing Center for Preventive Medicine Research, Beijing 100013, China)

Abstract; Objective High-performance liquid chromatography inductively coupled plasma mass spectrometry ( HPLC-
ICP/MS) was used to analyze five arsenic species in oyster sauce seasonings, including arsenobetaine ( AsB) , arsenite As
(Il), dimethyl arsenic (DMA), monomethyl arsenic ( MMA) and arsenate As (V). Methods Opyster sauce samples
were extracted with 1% nitric acid at 90 C for 3 h, the extract was centrifuged at 8 000 r/min for 10 min, and the
supernatant was filtered through 0.22 pwm water filtration membrane. A Hamilton PRP-X100 anion exchange column
(250 mmx4.1 mm, 10 wm) was used with 10 and 20 mmol/L diammonium hydrogen phosphate methanol solution
( containing 2% methanol) as mobile phase for gradient elution. Results The linear range of five arsenic species were
good in the range of 0.5-100 pg/L, and the correlation coefficient (r) was above 0.999. The detection limits were 0. 1,
0.1, 0.1, 0.2 and 0.2 pg/L, respectively. The recoveries were 83.2%-103. 4% , and the relative standard deviations
(RSD) were less than 5%. Conclusion The method is simple with a wide linear range and high sensitivity. It is suitable
for the determination of oyster sauce samples.

Key words: High performance liquid chromatography-inductively coupled plasma mass spectroscopy; arsenic species;

oyster sauce; test
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Table 1  Gradient elution condition of five arsenic
speciation compounds
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Chromatograms under different elution conditions

12 000 13000000 ¥
cl
el AsB
2510 000 12500000 <N
R i o
& 8000f " 12000000 dff
N
P~ s(11T) =
w6000 i 11500000 ¥&
op DMAMMA B
iz 4000 o AsY) 11000000 g
% 'y )
2000} N 1500000 &
& P b
0 s 0
0 200 400 600 800
t/s

B2 iSO AR S TR 5 AR A LG (g IR
Figure 2 Chromatograms of chloride ions and five arsenic

species in collision/reaction cell technology
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Figure 3 Effect of methanol concentration in mobile phase
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on signal intensity of five arsenic speciation compounds
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Table 2 Relative standard of five arsenic speciation signals

in simulated samples(n=6)
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Figure 4 Chromatogram of five arsenic species in optimized
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conditions (10 wg/L)
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Table 3 Linear range and detection limit of method

— — e S v 2 &
WA U e $41E U6 e Vg TR AR {E g TR AR WA At 2 b AR LEESE I G A
/eps RSD/% /eps RSD/% /(peg/L) r /(peg/L)

AsB 31993.4 2.3 232 590. 7 1.6 AsB 0.5~100  y=1163. 0x+358. 1 0.999 9 0.1
As(1II) 19 399.2 2.5 185 330. 4 1.6 As(III)  0.5~100 y=9954. 1x—1204.5 1.000 0 0.1
DMA 149714 1.0 219.721.0 1.3 DMA  0.5~100 y=10615.4x-515.1  1.000 0 0.1
MMA 14 093.2 2.3 208 823.3 1.6

MMA 0.5~100  y=9800. 6x—18. 8 1.000 0 0.2
As(V) 10 426.7 3.9 194 339. 4 2.1

As(V)  0.5~100 y=11117.0x+239.4  1.0000 0.2
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Table 4 Relative standard deviation in real samples(n=6)
T dh 2 B e 25 W5 e HE/ (g/L) B/ (ng/L) RSD/%
AsB 11.2,11.3,11.1,11.2,11.2,11. 1 11.2 0.7
As(TID) 0.29,0.30,0.27,0.28,0. 28,0. 29 0.29 3.5
144 3 DMA 0.59,0.58,0.57,0.58,0. 63,0. 56 0. 59 4.0
MMA ND — —
As(V) ND — —
AsB 19.8,20.1,21.1,21.5,21.8,21.2 20.9 3.8
As(TIT) 0.89,0.93,0.84,0.92,0.91,0. 83 0. 88 4.7
2#IETH DMA 1.44,1.61,1.46,1.46,1.47,1.49 1.49 4.1
MMA ND — —
As(V) ND — —
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Table 5 Relative standard and recoveries deviation in simulated samples(n=6)
IR 25 AR/ (pg/L) IRt/ (pg/L) I 5E YL HL/ (pg/L) W& 8/ (pe/L) Ml /% RSD/%
10.0 10. 06~ 10. 75 10. 64 92.6 2.5
AsB 1.38 20.0 17.91~19.93 19. 04 88.3 4.5
40.0 39.21~41.00 39.79 96.0 1.6
10.0 8.06~8.78 8.41 84.1 2.9
As(TIT) ND 20.0 15.87~17.23 16. 64 83.2 3.9
40.0 35.35~36.77 36. 16 90. 4 1.6
10.0 9.25~9.98 9.95 98. 1 2.9
DMA 0. 14 20.0 17.89~19. 38 18.70 92.8 3.4
40.0 38.37~39.82 39. 19 97.6 1.5
10.0 8.64~9.43 9.03 90.3 3.4
MMA ND 20.0 16.41~18.31 17.48 87.4 4.9
40.0 36. 84~38. 66 37.71 94.3 1.6
10.0 8.94~9.63 9.38 93.8 3.0
As(V) ND 20.0 16.96~19.07 18. 05 90.3 4.8
40.0 39.97~42.34 41.41 103.4 2.1

VEND At 2 I T R
TR A v BE K 5 R IE &S B RSD #<5%
2.6 JrikuERRTE

SR PR [R1 0325 58 07 vk I T ff 1 | SR T — 173
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T T 285 A N [P SC3 AE 83, 2% ~ 103. 4% Z [,
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i T 5 v R IR W 7 B G A5 R X

ST 13 AR A ] i L e A & 2 4 BT 25 0 5
SR 6, Z5RFIEM P HIEE EELL AsB
FE,ESAH DB DMA A As (1) . JCHLEP L
As(IID) Fl As (V) Z MR BEIHAFE & rh JC LA B 7%
o AR A K R R P R B AR E 0.5 mg/ke,
9 SRR PRI A S R E, 12 SRS RIE S &
AL, Ak RIS,

F 6 TR E 45 R (mg/ke)
Table 6 Analytical results of real samples( mg/kg)

RS LSRN AsB As(TIT) DMA MMA As(V) TEALAH®
1 A JRIETH 1 0.023 ND 0. 004 ND ND ND
2 A JRIEI 2 0.028 ND 0. 003 ND ND ND
3 A JEEM 3 0.033 ND 0. 004 ND ND ND
4 A FEE T 4 0.040 ND 0. 006 ND ND ND
5 A JEIETH 5 0. 060 0. 002 0.007 ND ND 0. 002
6 B MUEN 1 0.017 0. 002 0.003 ND ND 0. 002
7 B FLIE I 2 0. 021 ND 0. 003 ND ND ND
8 B MIE T 3 0. 083 0.002 0. 007 ND ND 0. 002
9 B HLEE I 4 0. 182 0. 004 0.028 ND ND 0. 004
10 C IR 1 0.023 0. 002 0. 003 ND ND 0. 002
11 C JIETH 2 0. 025 0. 002 0. 004 ND ND 0. 002
12 D JERE Il 0.013 ND 0. 002 ND ND ND
13 E JEIE 0.122 0. 005 0.011 ND ND 0. 005

HND AR, BRI TR R 2R As(1ID) 5 As(V) ZHl
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83.2% ~103. 4% 2 [i] ,RSD (n=6) H/NTF 5%, %7
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5 1538 IV T W 2K 0 B R T AL A R A 2 A



R B AR AR

—154— CHINESE JOURNAL OF FOOD HYGIENE 2021 4E55 33 &5 2 )

7000 Asp 600F  AsB

6000 500
& L £
4 5000 = 400
§ 4000 l%
@ ﬁ 300
E‘E 3000} 5
it jut
i 2 000F DMA {lind

1000} f] ) As(V) 100

o Mg e S S
00 100 200 300 400 500 600 700 800 900 00 100 200 300 400 500 600 700 800 900
i/s i/s
BlS 95 (Ze) M 125 (A7) FF i R 25 €6 1 7
Figure 5 Chromatogram of arsenic species in No. 9(left) and No. 12(right) sample
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