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Rapid determination of arsenic in food by solid injection coating quartz
furnace electrothermal evaporation atomic fluorescence spectrometry
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ABSTRACT: Objective To establish a rapid method for the determination of arsenic in food by solid injection
coating quartz furnace electrothermal evaporation atomic fluorescence spectrometry. Methods A quartz sample
boat was directly used to accurately weigh and take powder samples, solid samples were directly injected to
determine As in food by coated quartz furnace electric heating evaporator-atomic fluorescence spectrometer, without
the need for digestion and matrix modifier and other reagents. Results There was a good linear relationship
between arsenic content and fluorescence value within a certain range, and the correlation coefficient was greater than
0.99. The limit of detection was 0.2 pg/kg and the limit of quantitation was 0.7 pg/kg. The recoveries of standard
addition were 88.3%—-97.2%, and the relative standard deviations were 2.12%-4.23%. Conclusion The
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performance of the quartz furnace electrothermal evaporator is stable, and the individual differences of the samples

have no effect on the determination. The requirements for micro-injection of the instrument can be met, and the

content of arsenic in the food can be accurately and quickly determined, which provides technical support for

effective risk assessment.
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Table 1 Analytical procedures and operating parameters of
solid sampling device and atomic fluorescence spectrometry

[ A A 2 ST ek
s} [1] W 5% "
oyed } %
R s oC Tt HFR g(EN
KAk 140.00 850 No §T HL I /mA 100
7&K 80.00 1100 N el 280
' ° RNV
ij’i/ s f= 2 v
\ 1000 800  No R 600
BTN (mL/min)
= e e sde
FHC 5000 950  Yes PRRCCURIES o
(mL/min)
WHYE 2000 1150 No RB [B] /s 6
B 5.00 =EiR No

3 H#R5iTR

3.1 EF#EFERESRMK

KA K AL Kt
BB b e SR ORI D e R L, i A
I TR T AP IO o Rl BE AT ) T o A o S ] P 5893
JRA, AFGELRE i 2 T R Al AR R As SERTRERL, MR

3.1.1

0.14 -
0.12+
0.10
0.08 -
0.06 -

nnal

V.U

0.02

P S

AsF R /(mg/kg)

W B
0.00 1 1 1 1 J

200 400 600 800 1000 1200 1400
RBE/°C

AsFr&/(mg/kg)

F+% 800 °C, 1R+F 140 s AL 705 225K 43 Ak Fn
KAk

MIEHHERE M KK (As, 0.11 mg/kg+0.02 mg/kg) . TE
32 (As, 0.23 mg/kg+0.03 mg/kg). ¥ fi(As, 5.08 mg/kg:
0.39 mg/kg) RIS, HLBEAS ) 2% & 1 8 A ] i 1y {1 7%
1k, FTLUE 1, WA RS, As 28 Sz 3 hn (&
2)o HHr, 600 °CLAT As 75 H3/0; 800~1100 °CT As i
Z& W, {5 1000 °C LA T AH X} #% 1E fi 22 (relative standard
deviation, RSD) KT 10%; 1000~1200 °CF# 24, H
1100 °C B £ 72 ok & 47, [l R 7 88.92%~96.26%
(RSD<5.0%), i3k =i (I 25 58 M AR R0%, BB ROk
XY iZEH, I mREs e, FIfeE 1100 °CHl
80 s MFE L 5N, 16 1100 °CCIERIRFET, 78 K INHE X b &
AT SN R
3.1.2 HAAE

ARMFFE N KK PSR bR IR AL, L
BB AR AR R 25 SR B (n=3), Z5RIE 3.
FHS T AT 600 mL/min B A2 i SHRUEE )4, RSD 1
/NTF 5.0%; 400 A1 500 mL/min BJAY RSD A F| 21.6%7
12.4%, FREME# 22, X 0] A& i T8I E R AR LUAT
A As ZERFNIARAM G, 1SR T = ] R A
RN, 38 LA A, DRI, 2648 600 mL/min S i
W, SLIESIRILE 4,

0.301

Wk
025+
%
< 0.20F
&
m 015f
4
:2 0.10F T
~ 1
0.05 {/f/l

0'00 1 1 1 1 1 J
200 400 600 800 1000 1200 1400
BEE/°C

i

2+

R

0 L 1 1 L 1 ]

200 400 600 800 1000 1200 1400
1REC

P2 ZEA IR L X A At A S

Fig.2 Effect of vaporizing power on arsenic content
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Table 2 Result of As recovery in yellow croaker reference

material
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Table 4 Comparison between present method and the current method of arsenic detection in food (n=6)
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