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Rapid determination of As, Cd and Pb in food by X-ray fluorescence spectrometry
combined with fundamental parameter method
LIU Tong', XING Shige', LIU Xiaojing’, WANG Xiujuan', TENG Fei’, LIU Xiaodong®, XU Xiuli'
(1. Institute of Food Safety, Chinese Academy of Inspection and Quarantine, Beijing 100176, China;
2. Beijing Ancoren Technology Co. LTD, Beijing 101102, China)

Abstract; Objective To establish a rapid determination method for As, Cd and Pb in food by X-ray fluorescence
spectrometry combined with fundamental parameter method. Methods The food samples were crushed and screened, and
then the test samples were prepared and the quantitative analysis and rapid screening analysis were performed by XRF
combined with fundamental parameter method. Results The experimental result showed that the detection limits ( mg/kg)
of As, Cd and Pb of XRF were 0.07, 0.06, and 0. 07, respectively. At the limit of quantitation level of GB 2762—2017
for food, the relative difference of XRF detection result of As, Cd and Pb were less than 25% compared with ICPMS. For
the rapid detection of cereals, beans, meat products and aquatic products samples, XRF result showed that, the false
positive rate and false negative rate of As, Cd and Pb were less than 5%, except for a few food types. Conclusion The

method was suitable for screening analysis of arsenic, lead and cadmium in different food samples with the advantage of
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simple, rapid and highly sensitive.

Key words: Food safety; heavy metals; X-ray fluorescence spectrometer; fast FP method
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F AT dh v oo 2 5 1 0 8 Bk I O vk A A
P/ KM R WU 43 O O B ¥ ((Atomic absorption
spectrophotometry , AAS) | LB & 45 B 114 BT 3 1
(Inductively coupled plasma massspectrometry, ICP-
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Figure 1

Comparison of determination results of As and Cd in rice under different crushing conditions
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Figure 2 Comparison of determination results of As and Cd in rice under different preparation pressure
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Figure 3 Comparison of determination results of As and Cd in rice under different pressure holding time
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Figure 4 Comparison of determination results with certified values for As and Cd in rice under different sampling quantities
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Table 2 Summary of test data of the spiked actual samples

As cd Pb
FE il A RSD FH RSD FHE RSD
/(mg/kg) /% /(mg/kg) /% /(mg/kg) /%
FESL 1 0. 143 25 0.152 20 0.135 27
) 0.243 15 0. 086 31 0.169 22
FE 3 0.612 10 0. 148 18 0.312 23
BES 4 1.202 3 0.217 16 0.505 18
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{E R AR, L XRE WU hy o A A 3E 47 2 A G
GYHT . AR S R 4% 1 R A 2R R AR E ) A E (8
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Table 3 Comparison of test data of the standard samples

As Cd Pb

b 24 K N JE (5 I LiEDERTS AEH M {E LERSRPS NEE T fE LEROR'S

/(mg/kg) /(mg/kg) 2/ % /(mg/kg)  /(mg/kg) %/ % /(mg/kg) /(mg/kg) %/ %
GBW (E) 100377 (f&EK ) 0.498 0.59 18 0. 261 0.32 23 0.22 0.16 —
GBW (E)100380( £ k) 0.277 0.34 23 0. 045 0.11 — 0.417 0.49 18
METAL-DJTZK-014 ( f& K ) 0.616 0.76 23 0.704 0.79 12 0.34 0.28 -18
GBW10046( GSB-24 Y[ Fg/NAZ ) 0.025 0.02 — 0.018 0.11 — 0. 067 0.02 —
GBW 10049 ( KZ) 0.52 0.51 -2 0.19 0.16 -16 1.34 1.3 -3
GBW10018 (1§ A ) 0.11 0.18 — 0. 005 0.09 — 0.11 0.12 9
GBWO07604 (174 1) 0.37 0.47 — 0.232 0.21 -9 1.5 1.28 -15
GBW 10024 ( J 1) 3.6 3.47 -4 1. 06 1.01 -5 0.12 0.22 —
GBW10022 (#5475 ) 0.31 0.30 -3 0. 062 0.08 — 0.72 0. 84 17
GBW10050( KHF) 2.5 2.61 4 0. 039 0. 05 — 0.2 0.17 -15
GBW10051 ($% ) 1. 1. 44 3 1 0.87 -13 0.12 0.13 —
GBW 10048 ( /3£ ) 0.39 0.43 10 0. 092 0.15 — 2.7 2.15 -20
GBW10021( ) 0.15 0.23 — 0.02 0.025 — 0. 66 0. 69 5
GBW (E)100379( 4% ) - - - 0.155 0.18 16 0.22 0.21 5

T 3R 0T I 70 AR T i BRI SR 3 R X 2
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Figure 5 Comparison of determination results with certified values for As, Cd, and Pb in food CRMs
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Table 4 Summary of accuracy results for different foods

As Cd Pb

S Iﬂﬁ’:&‘ ICP-MS XRF )FHXT Eiﬁfﬁ?‘ ICP-MS XRF *HX? Iﬁ@&‘ ICP-MS XRF *HXT
IR gk iy T I e iy T ke (k)

/(mg/kg) /% /(mg/kg) /% /(mg/kg) /%

0 0.012 0. 04 — 0 0.012 0. 05 — 0 0.022 0.08 —
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different foods/%
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