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Risk assessment of dietary exposure to perchlorate and chlorate in infant formula milk powder in
Inner Mongolia
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Abstract: Objective To understand the pollution level of perchlorate and chlorate in infant formula milk powder in
Inner Mongolia evaluate the dietary intake risk of perchlorate and chlorate in infants, and provide a scientific basis for
guiding the healthy diet of infants in Inner Mongolia. Methods A total of 539 infant formula milk powder sold in each
segment in Inner Mongolia were collected, and 254 milk powder flushing water (drinking water that may be used in the
flushing and mixing of milk powder) were collected. The contents of perchlorate and chlorate in infant formula milk
powder and milk powder washing and mixing water were detected by ultra-performance liquid chromatography-tandem

mass spectrometry (UPLC-MS/MS). Based on the consumption data of infants and young children in Inner Mongolia in the
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2015 China Infant Food Consumption survey data, the risk of dietary intake of perchlorate and chlorate in infant formula
milk powder in Inner Mongolia was calculated by simple distribution assessment and cumulative exposure assessment.
Results The overall detection rate of perchlorate in infant formula milk powder was 92.39% (498/539). The detection value
was not detected up to 89. 30 wg/kg, with an average of 14. 45 pg/kg and a median of 9. 00 pg/kg. The overall detection rate of
chlorate was 73. 10% (394/539) , and the detection value was not detected up to 1 061. 00 pg/kg, with an average of 93. 25 pg/kg
and a median of 45. 50 pg/kg. The overall detection rate of perchlorate in milk powder was 67.32% (171/254) , and the
detection value was not detected up to 26.59 wg/l., with an average value of 1.25 pg/l.. The overall detection rate of
chlorate was 30. 71% (78/254) , and the detection value was not detected up to 927. 66 we/L, with an average value of
24.03 ng/L. The health risk of perchlorate and chlorate intake through milk powder was assessed as low for infants aged 0
to 36 months. Furthermore, the exposure of the high consumer population (P95) did not exceed the health guidance value.
Conclusion There is perchlorate and chlorate contamination in infant formula powder in Inner Mongolia. However,
under the current pollution level, the health risk of perchlorate and chlorate ingestion through milk powder is low for
infants under the age of 0-36 months. In addition, the exposure level of the high consumption group (P95) did not exceed
the health guidance value, and the health risk was low. The exposure level of P95 in infants aged zero to six months is

higher, and further attention should be paid to their health risks.
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Table 1 Statistical results of perchlorate and chlorate contents in infant formula milk powder at different stages
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Table 3 Perchlorate exposure levels of infant formula milk powder consumers at different months

i AR R R 5RKF /[pg/ (kg BW - d)] S AREE AR PS5O BRER R\ AEHE  POS BREE R R RE SR OR(E Nl RR

SEHRFER P50 P95 e KA 168 FE/% 1M/ % 165 FE/% 16 F1EH/ %
0~6 3164 0.23 0.18 0.59 1.83 32.86 25.71 84.29 261.43
6~12 4384 0.16 0.14 0.37 1.05 22.86 20.00 52.86 150.00
12~36 3081 0.11 0.10 0.25 0.76 15.71 14.29 35.71 108.57
&t 10 629 0.17 0.13 0.42 1.83 24.29 18.57 60.00 261.43
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Table 4  Chlorate exposure levels of infant formula milk powder consumers at different months of age

A S/ AL R FE K /[ne/ (kg BW - d)] Ry R A P50 5% 52 i P95 5 i 4t IR
PR PSO P95 B BERS/%  BERSM/2  EEES/ e EEE S/ %
0~6 3164 2.64 2.10 6.80 21.12 26.40 21.00 68.00 211.20
6~12 4384 1.80 1.53 4.07 11.51 18.00 15.30 40.70 115.10
12~36 3081 1.25 1.08 2.80 8.47 12.50 10.80 28.00 84.70
#it 10629 1.89 1.47 4.80 21.12 18.90 14.70 48.00 211.20

T B4 LT 7 FLA 5 R AR R K B FL )R 107320114 JECFA H5E 9 S BR 55 PMTDI 2 10 pg/(kg-BW -d)
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Table 5 Cumulative exposure to perchlorate and chlorate in

infant formula milk powder at different ages

H % Bt/ HOQ o HOQ qin HI
0~6 3164 0.33 0.26 0.59
6~12 4384 0.23 0.18 0.41
12~36 3081 0.16 0.13 0.29
&t 10 629 0.24 0.19 0.43
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