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T8 3-MCPDE ZEE, R F@Risk 7.5 A HIRHE Monte Carlo RIBIEITE, 5R1E 0~3 F
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Risk assessment of dietary exposure to 3-monochloropropane-1,2-diol esters in infant formula
powders in Shanghai QIN Luxin, LUO Baozhang, CAl Hua, YANG Jingjin, QIU Danping, LIU Hong,
WU Chunfeng (Shanghai Municipal Center for Disease Control and Prevention, Shanghai 200336,
China)

Abstract:

[Background] Chloropropanol esters (MCPDE) have attracted much attention in recent years as
a kind of new contaminant found in various refined oils. The pollution of 3-monochloropropane-
1,2-diol esters (3-MCPDE) is the most prominent. 3-MCPDE is hydrolyzed in organisms to 3-
monochloropropane-1,2-diol which has been shown to have reproductive toxicity, nephrotoxicity,
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and potential carcinogenicity. Infant formula powders can be polluted by 3-MCPDE when refined edible oils are added during production.

To assess the risk of exposure to 3-MCPDE related to the consumption of infant formula powders for children aged 0-3 years
in Shanghai market using the food consumption data and the data of 3-MCPDE contamination in these foods.

Gas chromatography-mass spectrometry was used to determine 3-MCPDE in 133 samples of infant formula powders in
Shanghai. Using a multistage stratified random sampling method, a total of 807 infants and toddlers aged 0-3 years were randomly selected
from each district/rural/town in Shanghai, including 208 children aged 0-6 months, 276 children aged 6-12 months, and 323 children
aged 12-36 months. The food consumption data was investigated using food frequency questionnaire (FFQ) distributed by combining
telephone inquiries and face-to-face interviews among guardians. Population's probability distributions of 3-MCPDE exposure were as-
sessed by @Risk 7.5 software and Monte Carlo simulation algorithm. According to the dietary intake assessment model and the tolerable
daily intake (TDI) of 3-MCPDE of 2.00 pg-(kg-d)™ proposed by the European Food Safety Authority (ESFA), a risk assessment of exposure
to 3-MCPDE was conducted for infants and toddlers aged 0 to 3 years old in Shanghai who consumed 3-MCPDE via infant formula pow-
ders.

The average concentration of 3-MCPDE in 133 samples of infant formula powders was 0.115 mg-kg™ with a positive rate of
100.00%. Among different types of formula powders, infant formula powders for infants of 0-6 months had the highest concentrations of
3-MCPDE and fat [0.136 mg-kg ™" and 25.2 g (per 100 g sample) in average respectively]. There was a positive correlation between fat con-
centration and 3-MCPDE concentration in the samples (r=0.438, P <0.05). The average consumption of infant formula powders of 807 in-
fants aged 0-3 years was 88.3 g-d™". Among all investigated age groups, the average consumption of infant formula powders by infants
aged 0-6, 6-12, and 12-36 months was 87.7, 98.3, and 80.1 g-d " respectively. The dietary exposure to 3-MCPDE from infant formula powders
of infants aged 0-3 years averaged 0.83 pg:(kg-d) ™ for general intake level or valued 1.44 pg-(kg-d)™ using the 95 percentile for high intake
level. Exposure decreased with increasing age and was highest in infants 0-6 months of age, whose general and high intake levels were
1.41 and 2.34 pg-(kg-d) ™, respectively. The risk population defined with the exposure higher than the TDI proposed by EFSA were propor-
tioned to be 13.90% and 0.50% in infants aged 0-6 months and 6-12 months respectively, indicating a risk that cannot be ignored, and no
risk in infants aged 12-36 months.

Among the investigated infants aged 0-3 years in Shanghai, those aged 0-6 months are at a high risk of exposure to 3-
MCPDE. In view of the sensitivity of infants to pollutant exposure, the risk of exposure to 3-MCPDE should be highly concerned.

infant formula powder; 3-monochloropropane-1,2-diol esters; population exposure; risk assessment
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Table 1 3-MCPDE and fat concentrations in infant formula
powders for infants of 0-3 years in Shanghai from 2018 to 2020

. AEBHRE /g 3-MCPDE;RE/(mg-kg™)
n N

(@100 gf¥:ll:|1:l1'|') X SBE Pso Pys
2 ) LES A 2D

44 25.2 0.136 0.036~0.217 0.133 0.200
(0~6A14)
BARE) L EAAM

20.7 0.106 0.026~0.194 0.099 0.175
(6~12811%)
%) LB L4
. X 0.037~0.186 0. .

(12-369H8) 47 18.7 0.102 0.097 0.169
ait 133 21.5 0.115 0.026~0.217 0.106 0.190
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Table 2 Consumption of infant formula powders

by age groups
BA: gd™
i) 54 n X Pso Pss
o~6"™A 208 87.7 90.0 150.0
6~12MH 276 98.3 100.0 160.0
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Table 3 Percentiles of 3-MCPDE intake from infant formula
powders by age groups
BI pg(kgd)™

Ban) LA X Ps Pas Pso Prs Pos
o~6 B 1.41 0.63 1.02 1.37 1.75 2.34
6~12 818 0.92 0.39 0.65 0.88 1.15 1.59
12~36 318 0.56 0.26 0.40 0.53 0.69 0.93
ait 0.83 0.33 0.58 0.80 1.04 1.44
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Figure 1 Health risk distribution of 3-MCPDE intake from infant
formula powders in infants aged 0-3 years in Shanghai
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