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Contamination characteristics and probabilistic risk assessment of
furan in infant formula and supplementary food
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Abstract; Objective  To explore the contamination characteristics of furan in commercially infant formula and
supplementary food and assess the health risk of furan exposure among Chinese infant population. Methods Based on the
convenience sampling method, 260 commercial infant formula and supplementary food were collected in Beijing, Zhejiang,
Shandong, and Sichuan from 2017 to 2018. Furan was determined by isotope dilution headspace-gas chromatography-mass
spectrometry method. Probabilistic assessment method was adopted to assess the risk of furan exposure in infants aged O to
36 months from 2015 infant food consumption survey data. Results The detection rate of furan in infant formula and
supplementary food was 90.32%-100. 00% , and the average contamination level was 4.05-46.26 pg/kg. The average
contamination level of furan in meat puree was the highest (46.26 pg/kg) , followed by vegetable puree (41.31 pg/kg),
and the lowest was infant formula (4.05 pwg/kg). The average exposure of furan in infants aged 0-36 months was 21. 95
ng/kg BW. Infants aged 0-36 months were divided into three groups; 0-6 months, 7-12 months and 13-36 months. The
exposure of furan was the highest in infants aged 7-12 months. Considering non-neoplastic effects of furan, the range of
margin of exposure (MOE) value for each group was 651-3 936. Considering neoplastic effects of furan, the range of MOE
value for each group was 13 322-80 566. Conclusion For the infants aged 0-36 months and high consumers, the health

risk of furan exposure from infant formula and supplementary food was of low concern.
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Table 1  Furan concentrations in various baby foods
N o - T/ (pg/ke)

j=ES G A KRRl KR/ % THE T bos 5075 i
USAPIN R 50 48 96. 00 4.05 3.54 7.74 11.50 0.05~15. 85
KA 19 19 100. 00 6.96 3.40 41.25 41.25 0.86~41.25
B CRHERAM) 31 28 90. 32 22.55 4.61 137.91 235. 54 0.05~235. 54
B3 20 20 100. 00 41.31 39.43 94. 05 101. 17 5.69~101. 17
A I8 38 38 100. 00 46.26 54.39 157. 80 217.20 3.33~217.20
R 102 102 100. 00 5.37 4.40 10. 80 17.20 1.76~23.20

2.2 B LI T7 8 i b B4l LS B £ i g (RiskExpon) , % 2l JLHC 7 £ dh Sz 22 4l JL % B 22 o

R 0~6.7~12.13~36 H IR 41 L ABERY
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Table 2 Daily consumption per kilogram of various baby foods

A5 LR ES 0~6 A% 7~12 H % 13~36 A #
EXUPIN R 5.185 0+5.186 0 5.034 0+5.036 0 3. 168 0+3. 169 0
KA 0.219 6+0.219 6 0.482 9+0. 483 0 0. 067 6+0. 067 6
B CORB RSN 0.053 420. 053 4 0.257 3+0.257 4 0.108 7+0. 108 7
BLah )L B & B 0.011 5+0.011 5 0.029 7+0.029 8 0.003 7+0.003 7
A U8 0. 000 3+0. 000 3 0. 029 1%0. 029 2 0. 002 60. 002 6
e 0. 005 9+0. 005 9 0. 040 7+0. 040 7 0.016 8+0.016 8
/it 0.290 7+0.290 7 0. 840 00.840 0 0.199 320. 199 3

2.3 0~36 H 4 LT WK I 13 5% 55 PR Ak
0~36 H i BL4)y JL N HE Wk I ~F- 34 2 5% o F = 12

il o i (P9S) B 4 B 21,95 M 62. 69

ng/kg BW, AN AL, 7 ~12 H 240 LB

W I - 1) 2 % RN POS ZR R WA, M0 13 ~36 H i
B ILNFERAL, WK 3, 0~6 A% 4 )L
1T B4l JLTC Ty FLoR B8 A Wk R v, 7 ~ 12 A R IR
Z,13~36 AR HAL, W& 4, B4 LK i 22 4
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Table 3 Probability distribution of furan dietary exposure for infants aged 0-36 months

H ity S IE (95%CI) P25 P50 P75 P90 P95
0~6 24.14(22.36~25.92) 7.10 15. 69 30.35 54.55 73. 46
7~12 34.26(30.99~37.53) 12. 61 22. 60 40.22 67. 00 98.33
13~36 16.26(14.96~17.56) 4.84 9.90 20. 47 35.97 47.19
&it 21.95(19.11~24.79) 6.52 13.88 27.03 46. 30 62. 69
F#4 0~36 AWBBYILAREEHZ 6 Fhr dh 3 AR R & (ng/kg BW)
Table 4 Furan dietary exposure to six kinds of food for infants aged 0-36 months
P P 0~6 ik 7~12 Ak 13~36 H i
- P95 T E P95 FHE P95
X UPIN R 21.33 76. 51 20. 65 68. 62 13.22 49. 09
KA 1.46 5.07 3.26 10. 33 0. 44 1. 64
B (CKBERAN) 1.54 7.02 6.70 24.51 2.97 10. 88
By LA B VR 0.48 1.75 1.20 4.10 0.16 0.57
1A g 0.02 0.07 1.51 6. 45 0.14 0.55
L3/ 0.03 0.10 0.21 0. 65 0.09 0.29
N 3.24 13. 81 12.23 64.22 3.35 16. 39
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Contributions of the different food groups to furan dietary exposure in infants
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5 0~36 AW EYILARERL K5 2R MOE {6
Table 5 Margin of exposure (MOE) of the furan in infants
aged 0-36 months

A A B o v
T8 P95 T E P95
0~6 2 651 871 54 267 17 833
7~12 1 868 651 38 237 13 322
13~36 3936 1356 80 566 27 760
a
i |
130 260 390 520 650
IR B B/ (nw/kg BW)

2.5 0~36 H B4 JLCHENE £ ok i 55 5% SO
SRl

0~36 H % B4 JL N TEIRE £ v ok i 2 68 B E
S3HT LD 3, A G 2R B 4 N 3RO 1% = Y
M) Ji £ v Wk e oF- 24 2 B KO I RE T . A5 R/
Ml 0~6.7~12 .13 ~36 H & 41 i & b vk F ¥ 5 5%
IRV AH S 58 R 1) 359 Sk HL AR X 0L 1 R &l L O 3L R

sus% L% |
97.7%
99.6%

10+ 0.4 ‘

$2
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Figure 2 Distribution of furan exposure in different age groups
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Figure 3 Sensitivity analysis of cumulative dietary exposure to furan in 0-36 month old infants
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6 EMNANELILE kg A 5T [ 5] International Agency for Research on Cancer ( IARC). IARC
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