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Exposure risk assessment of 3-chloropropanol esters in 0-3 aged infants
ZHU Bing, WANG Lingli, HE Huali
(Hangzhou Center for Disease Prevention and Control, Zhejiang Hangzhou 310021, China)

Abstract: Objective To analyze the chloropropanol monoesters (MCPD esters) levels in the infant formulas available
in Hangzhou market from 2017 to 2019, and to assess the exposure risk of MCPD esters for 0-3 years infants. Methods

Concentrations of 3-MCPD esters and 2-MCPD esters in the infant formulas were determined with gas chromatography-mass
spectrometry ( GC-MS). 3-MCPD esters exposure risk in target population was assessed by the level of 3-MCPD esters in
infant formulas and the consumption recommendation from diatery guideline. Results The 3-MCPD esters and 2-MCPD
esters contamination existed in all infant formulas samples; the median and P97.5 daily dietary exposure of 3-MCPD esters
were 0. 46-2.50 and 0. 87-4. 30 pg/kg BW, account for 23. 0%-125. 0% and 43. 5%-215. 0% of the tolerable daily intake
(TDI, 2 pg/kg BW per day) respectively. For infants aged 0-6 months, the high intake levels (P97.5) of 3-MCPD

esters were above TDI. Conclusion The levels of 3-MCPD esters in infant formulas sold in Hangzhou may pose a potential

risk. Infants aged 0-6 months had higher exposure level than other age groups.
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1.1 FEACRE

2017—2019 AF7EATH T W0 A5 (A 45 524K 5 Fr
2k L) IEAT BEBLIM RS, SEah e 0~ 3 % B4 LT )5 L
K 49 0y, 045 0~6 H LS 7 2L (1 BL) 15
7~12 AR B LB I 3Lk (2 Bo) 18 1y . >12~36
A4 LI 97 FLH (3 B) 16 £y, AE 5 LAAS #1775

1.2 FEk
1.2.1 Ky

AL J5 2B v i 1 4 IO I A 4% B GB
5413.3—2010 ¢ 2 4h JL & & #EL ah A Bs 5 69 DU
SEYUHHEAT o 3-G T EEIE R 2-58 TN I R 0 A AR
it R A ) £ v SIS B R AL O B v
BAERR Y W BB I I 48 SR AL B - R A T TR
AL SN T TR K A R SN B T LSR5 - R
BT (GC-MS) %, K i) 1 v 3G P 8 S 2-580 TN 1
it BEA L O LM Hh S B TR Y LA
NEER R IZITIER B 0. 015 mg/kg.
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2-GA N B TR K L g 7 e ol T R A B R R MR
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Table 1  Amounts of MCPD esters in the fat of infant formulas

AR B B i 1 5 35N B TR 25 9 B g

WL JLBE T LR /(g/100 g) R/ % ﬂ?fﬁ/(mg/kg) R/ % ?Z?E/(mg/kg)
0~6 (1 B) 24.59 100.00( 15/15) 0.307 7 93.33(14/15) 0.109 3
T~12 (2 B 20. 58 100.00( 18/18) 0.273 4 83.33(15/18) 0.101 8
>12~36 H#% (3 &) 20. 66 93.75(15/16) 0.246 7 87.50(14/16) 0.086 4
&t 21.83 97.96(48/49) 0.2752 87.76(43/49) 0.099 1

T R A LA 1/2L0D {1 (0. 007 5 mg/kg) i
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A5 A B g T 50 B4 L EC 2L v i T I e
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S R 97.96% ,F- #4554 0. 060 1 mg/kg,

R 7E A K (ND) ~0. 132 2 mg/kg Z[H];2-
SR BERR B Rl 87.76% ,F- & 4 0. 020 1
mg/kg, ¥ L FI7E ND~0. 054 2 mg/kg Z 0], HAk
BN 2,

2 BYILE 7 Lk AN B R 5 YK (mg/kg)

Table 2 Contamination levels of MCPD esters in infant formulas

AT B B 3- 5 B 2N g

B LT T5 7k ¥iH Fe/MAE PN P50 P97.5 ¥iE Fe/ME KAl P50 P97.5
0~6 Hid(1B) 0.075 0 0.0201  0.1322 0.0777 0.1253  0.0269 ND 0.0502 0.0254  0.049 2
7~12 A (2 B) 0.055 9 0.0097 0.1076 0.0657 0.1009  0.0217 ND 0.0542 0.0218 0.0523
>12~36 HI¥ (3 B)  0.0510 ND 0.0817 0.0529 0.0812  0.018 4 ND 0.0315 0.0185  0.0312
&t 0.060 1 ND 0.1322 0.0538 0.0116  0.0201 ND 0.0542 0.0202 0.0499

AR K HAE L 1/21.0D {8 (0. 007 5 mg/kg) 3T
2.2 0~3 2B LAFEE L LB IT ZUBIH 28 i
AR b R R S (2016) ) T B gl L
IR M, A FE R BRI P B A R,
100 mL 224y JLFC 5 3Lk b Bl & Lk i LA 15 g 3, %%
SR BT HAEEFL AL LR 3,
2.3 REEIFALLS
275 YL e SR R A e 5/ R i A O A I DAY
JE B L BOK S 1Al 2 B B — OKSE b B B, AR
WFFE LA 3-SR N BEIR & 0 h A2 80P Al s 0~3 2 22

2 LA — B R TR K-, DA 3-SR & B 1Y P97, 5 IR
SR 4y L i v i B B R A O, AR 25 R R ,0~3
A8 )L 3-50N BE B Y 0 TG R BE R 7E 0. 46 ~
2.50 wg/kg BW 2 Jal, 5 TDI {H K 23.0% ~ 125. 0%,
Hrfro~6 A2 L2 88 K42 s oF TDI fH, A
—E R, 3-ANEEEE () P97. 5 A R R AE 0.87
~4.30 pg/kg BW Za], 5 TDI {1 43. 5% ~215. 0%,
Hrfro~6 A2 LM &K & T TDI H, £ 1
B R AR . HARSERIL R 3,

K3 0~3 X RAJLARLILE T FLk v 3-SR 19 B H R R

Table 3 Dietary 3-MCPD esters exposure assessment for populations aged 0-3 years

e 5 H el 1 7 1 Pl 3G BERS A i/ (mg/kg) 3G TSI 52 8 1/ (kg BW)
Ak /mL /kg o (o 3 P97.5 o3 B P97.5
0~3 Hi% 500 ~750 3.5 ~6.4 0.0750 0.1253 1.37~2.50 2.20~4.30
4~6 Hi% 800 ~1 000 6.4 ~7.9 0.0750 0.1253 1.28~1.82 2.06~2.94
7~12 A i 800 ~1 000 7.3 ~9.6 0.0559 0.100 9 0.89~1.25 1.09~1.54
>1~2 % 500 8.9 ~12.2 0.0510 0.081 2 0.55~0.83 1.05~1.58
>2~3 % 400 11.5~14.3 0.0510 0.081 2 0.46~0.65 0.87~1.24
15 Y 7K S 50 B R W A S I R S RS e A O

3 iFie 3.2 4% iR A 3-SR 5 6E KOF

3.1 B LB T 30k Hh S B TS Y KO AT DL IR E & A BB 4 LB 5 3Lk HE %

ARG R B UM T 1~3 B2 4 LI

J7 LA AR & IR B A S E 20. 58 ~24.59 ¢/100 ¢ Z
], 5 [ N AMF g 5 7 — 3 R S P 30T R
Kt 97. 96% , 2-F R BEBRAG 1% Fy 87.76% , ikt
AR T B B2 4 LG 7 LR v 3-G0 TN R R 250N B
i V5 Y 347 3i A7 7E 5 3% 79 i A 2075 I R ) - 2
50 0.060 1 H10.020 1 mg/kg, YT 2016
4E EFSA B 1 0. 108 F1 0. 044 mg/kg'"" . HINEE
B2VE YL Y 3 B T A A RS R o R A B R T
U SCHRRARGE RS MR i P A A TR R A
AP TG 9 e, G v R e i % SRR B 75 U KO e
JUEE L, B LR LR T AR AL R LA R a2k
AL Bl J7 TR, 368 8% 6 TBC 7 b i ACAS [ o 288 G 4] 1
K AR Y, PRk, 2R 4 LG 2Lk o 0TS T R 1

SRS 22 4y JLBC 7 FLBr b 3-SR A A
o Fl R ROPEAG A AL T 45 A ik Be N IR 3R
B LA AR R R 35N B T AR R K F
WFFE 7R BT 0~3 % 240 JLad i & FHAT N i
BB LBC T S A 35 TN B R 1Y v 37 B 5 UK
SAEAE— i WU o 0~ 6 i B LI 5 58 K P i
SR 852 v o BB 22 40y L % A 384 0, 3- 540 PN I
B FR KO BT B S A W0 | 3- 5N B 1Y

R
3.3 AR R

A5 R BT 49 13 Ha ™ B 4l JLTE 7 FL A
R, AR S A O i 0, LR B a5 5 e T 9 R
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