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ABSTRACT: Objective To investigate the extent of lead contamination in commercial foods and assess the health
risk from dietary lead intake of the residents in Guangzhou in 2023. Methods In 2023, the 310 samples were
collected from 3 food categories in 11 districts of Guangzhou, China. Lead was measured in the samples using
inductively coupled plasma mass spectrometry. Dietary exposure to lead was calculated based on the food
consumption survey of Guangzhou residents in 2011, and the health risk of the population was evaluated using the

margin of exposure (MOE) method. Results Lead was detected in 83.23% of the overall samples, and the
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over-standard rate was 0%, with an average lead content of 0.040 mg/kg. The highest lead level was found in
bivalves, 0.205 mg/kg. The average daily dietary lead exposure of the whole population and all age groups (3—6 years
old, 7-17 years old, 18-59 years old, and 60 years old and above) in Guangzhou and the consumers with high dietary
exposure of all age groups (95th percentile Pys) were: 0.082, 0.120, 0.097, 0.078, 0.081 ng/(kg * d) and 0.225, 0.330,
0.268, 0.206, 0.226 pg/(kg * d). The contribution of rice and rice products, brassica vegetables, and leafy vegetables
to dietary lead exposure was relatively significant. The MOE values for lead in residents of all age groups were
greater than 1, with the MOE values for minors being lower than those for adults, particularly among high dietary
exposure populations. Conclusion In 2023, there is a certain degree of lead contamination in the food items under
close watch in the Guangzhou market. The average dietary lead exposure of residents of all age groups is within the

acceptable range. However, it is still necessary to pay attention to key food items and take measures to reduce the

dietary lead exposure risk for residents in Guangzhou.

KEY WORDS: lead; dietary exposure; margin of exposure; risk assessment
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Table 1 Monitoring of lead in food sold in Guangzhou in 2023
AEEE kgl s PRTERUE PR omenuE sy Pso Pys i i
/(mg/kg) M /(mg/kg)  /(mg/kg) /(mg/kg) [(mg/kg) /%KiiE)  /%(EEREL)
. YRR
24 B EL A jJnIL'E KI RS <02 110 ND~0.044  0.021 0.028 0.038 88.18 (97) 0 (0)
218}
WK IR <0.5 50 ND~0.046  0.011 0.009 0.028 60.00 (30) 0(0)
5k R <05 30 0.017~0.142  0.044 0.042 0.100. 100.00 (30) 0 (0)
IR b e 3L 5
g K% <0.5 30 0.009~0.174  0.045 0.040 0.094 96.67 (29) 0(0)
mypn
I Wtk <15 30 0.003~0.690  0.205 0.145 0.519 100.00 (30) 0(0)
78
Jig <1.0 30 0.003~0.037  0.014 0.012 0.024 100.00 (30) 0(0)
ey 2yl
K%?% <03 19 ND~0.018  0.006 0.004 0.015 57.89 (11) 0(0)
BRSE BRI B #g I
”ﬁ;& <0.1 11 ND~0.019  0.004 - 0.011 9.09 (1) 0(0)
KR
At 310 ND~0.690  0.040 0.019 0.158 83.23 (258) 0 (0)

TE: ND. RAGH, - BAKTE.
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JE AR TSR R U B R A . R
DR ity X P T i R 0 2 8 1) TR 3K T 2 B AN
S, SR 1PN GERAR L. E EN
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EHRBEVEAS, T SRR B &4 2 71 MOE {H.3~6
. 7~17 % 18~59 I 60 % Rl F ARG AR
MOE ¥{E KT 1, I H MOE {4 i AE I3 45 K i K
[IREHY 3~6 %, T~17 % . 18~59 &l 60 % J L) I e 2
MRS 278 MOE (Y KT 1, J+H MOE {54 Wi 47
PR TG R A, FEILER 3. UAll N T e R A 2

TR 1.05 ng/kg!® s X 45, WIRES M A A A 8 10 2 B DXL P4 32 SRR P, XU AT B A e 3 K e
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Table 2 Estimated dietary exposure of lead (mean and Pys) and constituent ratio in different age groups in Guangzhou in 2023
3~6 % 7~17 % 18~59 % =60 % EINIE
P Py TIRRER BIE Py TIARCR M Py TTEUR M Ry TIECR M P TTERR
AKBOK@IEE 0083 0.177  68.56 0.064 0.140  65.85 0.051 0.108 6570 0.052 0.102  64.50 0.054 0.117 65.84

LEORES]

7k 0.005 0.040 3.74 0.004 0.025 3.80 0.003 0.020 4.04 0.003 0.022 4.16 0.003 0.021 3.95

LICE S 0.004 0.037 3.66 0.005 0.046 5.40 0.004 0.031 5.17 0.004 0.048 5.01 0.004 0.035 5.08

ZEEERIMNEZE 0.019  0.050  16.05 0.016 0.038  17.03 0.013 0.030 1685 0.014 0.035 17.94 0.014 0.034 16.93

FiA AL 0010 0.026 7.99 0.008 0.020 7.92 0.006 0.017 825 0.007 0.019 8.40 0.007 0.018 8.20

it 0.120 0.330 100.00 0.097 0.268 100.00 0.078 0.206 100.00 0.081 0.226 100.00 0.082 0.225 100.00

e M. Pos BN N pg/(kg * d), TIRRRAIBAN N %, T,
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Table 3 MOE based risk characterization of dietary lead exposure residents at varying ages in Guangzhou in 2023
A 3~6 % 7~17 % 18~59 % 60 % &L I EIN
Mg Pos Sl Pos ¥id Pos e[ Pys [ Pos
K B A it 7.27 3.39 9.42 4.30 23.40 11.10 23.09 11.72 22.13 10.25
Gl S 13333 14.98 163.27 24.02  380.95 60.00 358.21 54.92 369.12 57.49
AR 13636 16.28 114.83 13.06  297.52 38.73 297.52 25.17 286.91 34.36
SEEERING SR 31.06  12.00 36.43 16.00 91.25 39.89 82.99 34.29 86.09 35.30
FA. IR 62.37  23.49 78.33 29.96  186.34 72.14 177.34 63.20 177.70 66.67
i 4.98 1.82 6.20 2.24 15.38 5.83 14.89 5.31 14.57 5.34

RS, T B e 2R R A AE P 2 8 XU 2 L P38,
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3 it
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PERS, NG E AR, I R 5, R
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FARAS T ABERARBEA o AN, AFST TR T 2 4
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