%15 % 5521 W B 2 4 T iR o Vol. 15 No. 21
2024 11 H Journal of Food Safety and Quality Nov. , 2024

DOI: 10.19812/j.cnki.jfsq11-5956/t5.20240718002

LR A TR SR bl . 5
RIS E BT B 7 2 LR 5

s, R
(B /R AT B L, SRR 200 017010)

B E:. BBy XA S RS (inductively coupled plasma mass spectrometry, ICP-MS)#:illl &
Kk (As) . F&(Cr). HA(CA)FIET(Pb) 4 FOCRMPIFIHTAL B )y 20 F55k (8 I RCIBE T b v i i igp v %K
KBFRE SR A TRTALFE, SR ICP-MS Kl e & &, 40l Z- Lo 400 FRiEAE LA . P AT 25 FOimR [l
R, B O T AR T A e DT R M E S R . SR R FSMRIE N 4 Fhos Rk 2k
M2k 56 R AT, M3 RE()>0.999, BRI )7 ik 19 (Z ¥/ F 2, PATIRZE /N S%IR T #:(1.5 h,
120 °C)]. {8 AR MRIE(1.5 b, 120 °CYTE MM IOKAD Fh ITFR & S0l 8 (2 AR v o A RV ARIRE I Ak iy fin v (el
RS As 82.7% . Cr95.9% ., Cd 83.0%. Pb 101.4%, Tifl FIIEHEARE:(1.5 h, 120 °C)RI AR AT 51k As
85.7%. Cr99.0%. Cd 96.8%. Pb 112.8%, JRiHif#¥E(1.5 h, 120 °C)MIMIAR EISCR I & TRk k. &
FAMBIEARTL (1.5 h, 120 °CFE AT FR i, ZERIN AR thoC R & R a2 00 T i ks, HLEA )
(U= LSS

KT HUB G RS ORI IR IORE BETTR

Comparative study of 2 kinds of pretreatment methods for determination of
arsenic, chromium, cadmium and lead in rice flour by inductively coupled
plasma mass spectrometry

XU Xiao-Wei, XIAO Jing-Cheng”

(Ordos Center for Disease Control and Prevention, Ordos 017010, China)

ABSTRACT: Objective To compare 2 kinds of pretreatment methods of inductively coupled plasma mass spectrometry
(ICP-MS) for the determination of 4 kinds of elements (As, Cr, Cd and Pb) in rice flour. Methods Microwave digestion
method and wet digestion method were used to pretreat the standard rice flour and the element content were detected by
ICP-MS. The effect of two methods on element content determination were compared through Z-score method,
comparing with standard values, parallelism error comparison and spiked recoveries experiments. Results The
linear relationship between 4 kinds of element standard curves established using the external standard method was
good, with a correlation coefficient (r)>0.999. The |Z| of both digestion methods were less than 2, and the parallel
deviation was less than 5% [wet digestion method (1.5 h, 120 °C)]. The measured value of element content in rice

noodles digested by wet digestion method (1.5 h, 120 °C) was closer to the standard value. The recovery rates of As
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using microwave digestion method were 82.7% Cr 95.9%, Cd 83.0%, Pb 101.4%, the recovery rates of As using wet
digestion method (1.5 h, 120 °C) were 85.7% Cr 99.0%, Cd 96.8%, Pb 112.8%, the spiked recovery rate of wet

digestion method (1.5 h, 120 °C) was higher than that of microwave digestion method. Conclusion The accuracy of

element content determination in rice flour using the wet digestion method as the pretreatment method is better than

that of microwave digestion method, and it has the characteristics of simplicity and efficiency.

KEY WORDS: inductively coupled plasma mass spectrometry; microwave digestion method; wet digestion method;

rice flour; harmful elements
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Table 1 Microwave digestion conditions

P W EE/°C Tl /min {H i /min
1 120 5 10
2 150 5 15
3 190 5 40
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Table 2 Correlation coefficients, regression equations and limits of detection of 4 kinds of elements

Ti%- 3 MARICER R FE() EIEpz T AR A B /(mg/kg) TR T e A6 1 B/ (mg/kg)
it Bt 0.9999 Y=0.021X 0.001 0.001
% Bt 0.9999 Y=0.270X 0.020 0.030
ki g 0.9999 Y=0.006X 0.001 0.001
i B 0.9999 Y=0.034X 0.010 0.020
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Table 3 Z-value evaluation table for microwave digestion method
and wet digestion method measurement results

_ ZfH

RBETEAR  MENSE LOh  IRWNE 1LSh IRNE 2.0h
i -1.000 ~1.045 -0.977 -1.773
# —0.056 —0.419 0.075 —0.475
i —0.788 -0.788 -0.242 -0.909
E 0.956 1.622 1.000 1.089

VE: fESC LR, TR T 2 RO, fER I R
ARG B 2 AR5 HEATINGE, LSRR R

KA 2 19 iy Ak 330 PO A5 0 o {5 A v L P L
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Table 4 Comparison between measured values and standard values

% {8 x/(mg/kg)

% FRUfEH i
X/(mg/kg) Of/(mg/kg) T % HRf# 1.0h MIHAF 1.5h MR 2.0h
fif 0.616 0.044 0.572:0.002 0.570+0.001 0.573+0.001 0.538+0.140
i 1.810 0.160 1.801+0.150 1.743+0.110 1.822+0.003 1.734+0.023
5 0.495 0.033 0.469+0.004 0.469+0.006 0.4870.002 0.465+0.003
Y 0.637 0.046 0.680+0.002 0.710+0.005 0.682+0.001 0.686+0.003

RS WMRHBERTEBEENTITRE
Table 5 Parallel deviation between microwave digestion
method and wet digestion method

R 6 WURIHBAFIEEBREMN AR E SR
Table 6 Recoveries of microwave digestion and wet
digestion methods

AT /%
R g W R R
1.0h 1.5h 2.0h
i 0.52 5.26 3.67 21.90
% 4.94 1.53 3.02 2.83
4 1.07 1.71 2.04 2.15
it 0.59 0.32 1.03 2.48
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T TR0t 2 A7 S 56 o 0 R 0 — oy X, AR
MER 4 FOTE IS INARE R 20 pg/L, InksENEE
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B % P R A ARSI ) Hp R R O R
25 5(80%~120%), SITZ5 R 6 iR, ATLLEH,
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T fpad 7, AR TR S A RS A SE G A B R], A Uk
TSR, S I AL PR R R, RO s TR
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- TR ETCR /%
TR JRIEAR 1.0 h IBIEMR 15 h BIEF 2.0 h
i 82.7 88.8 85.7 80.9
b 95.9 104.6 99.0 96.2
& 83.0 91.64 96.8 94.8
# 101.4 111.7 112.8 106.2
3 &% ®

AR 5 35 D S0 90 A 32 8 T A 325 T Ak A R S
FERESL, 3L ICP-MS ME KoKA il . 5% . #AHT 4 Fh
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80%~120% b HETI B P, P Al T A vk 1 I A [l e 3R 43
Ak B 82.7%., % 95.9%, 4 83.0%. £ 101.4%; Bl
MM AR (1.5 b, 120°C)RIbR IS 500 i 85.7% . 4%
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