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Contamination status and exposure assessment of chloropropanol
esters in edible vegetable oils sold in Shanghai
YU Shenghao, LI Yiqi, PENG Shaojie

(Information Application Research Center of Shanghai Municipal Administration for
Market Regulation, Shanghai 200030, China)
Abstract:To provide reference for the safety supervision and standard establishment for chloropropanol
esters (MCPDE) in edible vegetable oils, based on the monitoring data of MCPDE in edible vegetable
oils sold in Shanghai from 2020 to 2024, combined with the vegetable oil consumption data of residents,
the 3 — MCPDE and 2 — MCPDE exposure levels of Shanghai residents through edible vegetable oil were
assessed by point assessment method. The results showed that the total detection rates of 3 — MCPDE and

2 — MCPDE in 270 edible vegetable oils were 83.0% and 74.4% , with mean contents of 1 009.5 pg/kg

and 331. 3 pg/kg, and maximum values were
18 500 pg/kg and 9 500 wg/kg, respectively.
According to the EU 2023/915 on the maximum
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e 4 KW Wl 594 ( E-mail ) 850368049@ qq. com., vegetable oils, it was found that the exceeding

BIEEE % 7%, £ 4T FE i ( E-mail ) pengshaojie2008 @ rate of 3 — MCPDE in the samples was 11. 1%.
qq. com, The mean contents of 3 — MCPDE and 2 - MCPDE
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in rice bran oil were the highest, which were 2 957.3 pg/kg and 1 447.5 wg/kg, respectively, followed

by sesame seed oil and oil — tea camellia seed oil, olive oil was the lowest. The mean contents of 3 —
MCPDE and 2 - MCPDE in domestic edible vegetable oil were 1 067. 9 pg/kg and 350. 0 pg/kg,
respectively, both higher than imported samples. The contents of 3 — MCPDE and 2 — MCPDE in sesame

seed oil of different brands were significantly different (p < 0. 05). The mean daily exposure of 3 —

MCPDE from edible vegetable oils among residents of different age groups in Shanghai ranged from 0. 475
g/ (kg +d) to1.169 pg/ (kg + d), accounting for 23.8% —58.4% of the tolerable daily intake ( TDT)
of 2 wg/ (kg + d) for 3 — MCPD and its esters established by EFSA. The mean daily exposure of 2 —
MCPDE from edible vegetable oils among residents of different age groups ranged from 0. 156 pg/ (kg - d)
to 0.383 wg/(kg - d). In conclusion, the health risk of 3 — MCPDE intake through edible vegetable oil

in Shanghai residents aged 3 years and older is low.

Key words: edible vegetable oil; chloropropanol esters; contamination status; exposure assessment
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Table 1 Contamination status of MCPDE in edible vegetable oils sold in Shanghai from 2020 to 2024

. FERY e . “r/ (pg/kg)

15 Gl Sk fith 2/ % hRE % oM TEE b b r. ™
2020 38 65.8 26.3 ND 1804.8 2886.3 808.5 7417.0 14200
2021 34 79.4 23.5 ND 1348.8  1541.7 733.5  5147.5 5 200

3-MCPDE 2022 20 95.0 20.0 ND 1916.7 2364.3 889.5  7767.0 7 830
2024 178 86.0 4.5 ND 672.9 1604.9 260.5 2296.5 18500
A1 270 83.0 11.1 ND 1009.5 1940.9 371.0  5130.0 18500
2020 38 39.5 - ND 368.7 786.5 5.0 2171.0 3710
2021 34 55.9 - ND 370.6 447.4 142.0  1455.0 1 470

2 -MCPDE 2022 20 95.0 - ND 312.5 337.4 153.0 966. 6 969
2024 178 83.1 - ND 318.0 810.8 123.5  1072.0 9 500
&1 270 74.4 - ND 331.3 742.2 114.5  1429.0 9 500
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Table 2 Contamination status of 3 - MCPDE in different edible vegetable oils

. e AL s T/ (pyke)
T FEEE KR/ % IR/ % SN TR pE—— b, b (i
2 R 60 90.0 36.7 ND 2 456.9 2 686.5 1625.0 7 035.5 14 200
SEHKEIH 27 55.6 3.7 ND 238.4 347.6 53.1 1203.2 1 380
TR R 27 81.5 3.7 ND 461. 4 431.7 406.0 1576.0 1720
PN 25 80.0 0.0 ND 196.3 196.7 188.0 784.5 942
F KM 25 100.0 0.0 52.5 430.5 223.5 405.0 937.1 980
AEAE 19 94.7 0.0 ND 463.4 405.9 290.0 1270.0 1270
GRl 18 33.3 0.0 ND 80.3 141.1 5.0 506.0 506
SEAEHTH 18 83.3 5.6 ND 327.2 390.3 233.0 1 440.0 1 440
THESFE 16 100.0 12.5 129 1410.8 1375.2 1055.0 5550.0 5550
TR 15 100. 0 20.0 1240  2957.3 4 366. 1 1610.0 18 500.0 18 500
WP JRRATH 10 90.0 0.0 ND 158.6 243.3 98.6 831.0 831
HoAt £ B Y 10 90.0 0.0 ND 592.6 567.3 479.0 1760.0 1 760
1t 270 83.0 11.1 ND 1.009.5 1.940.9 371.0 5130.0 18 500

A B A LS 5 PRI 2 PRl A 3 PR Ekrah . R

Note: Other edible vegetable oils include 5 pieces of walnut oil, 2 pieces of avocado oil and 3 pieces of grapeseed oil. The

same below
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Table 3 Contamination status of 2 — MCPDE in different edible vegetable oils
, v &/ (ng/'ke)
L PRI % e PRl WEE P Py WAl
BRI 60 75.0 ND 623.8 756.2 316.0 2251.5 3710
SEFFI 27 44.4 ND 82.2 168.9 5.0 648.6 781
Fi4 R FIH 27 66.7 ND 143.2 177.1 81.6 664.6 783
K 25 76.0 ND 84.8 55.1 94.1 176.8 181
T K 25 88.0 ND 148. 4 93.3 146.0 400. 5 468
pIRasR 19 89.5 ND 179. 4 163.5 115.0 665.0 665
g 18 22.2 ND 19.4 31.2 5.0 113.0 113
FEAEAT I 18 94.4 ND 118.9 125.2 81.6 561.0 561
SHZSK 16 100.0 48.5 610.8 609. 8 438.0 2 180.0 2180
&K 15 100.0 565 1447.5  2266.4 731.0 9 500.0 9 500
T JRR RT3 10 70.0 ND 80.7 110.9 54.7 379.0 379
o P AR 10 90.0 ND 192.5 194.6 142.0 698.0 698
&t 270 74.4 ND 331.3 742.2 114.5 1429.0 9 500
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Table 4 Contamination status of MCPDE in edible vegetable oils from different producing areas

. BE B a/ (pe/kg)
EYY REREH L KR % AR % —
Bkt BUME  PBIME bR P, Py ONE]
3 - MCPDE [ p= 250 85.2 12.0 ND 1 067.9 200.6 400.0 5161.5 18 500
| 20 55.0 0.0 ND 278.8 413.4 160.2 1702.3 1 760
[E = 250 76.4 - ND 350.0 767.0 1.5 1444.5 9 500
2 — MCPDE
| 20 50.0 - ND 98.5 165.0 18.2 678.0 698

T2 CVRE AR ELEE 14 PRRIONEN 1 PEZRRI0 2 PRI 2 PR EDRFI A L PRl 2Rl

Note: The imported samples include 14 pieces of olive oil, 1 piece of sesame seed oil, 2 pieces of walnut oil, 2 pieces of grapeseed

oil and 1 piece of avocado oil
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R 38(85.2% ) 2 = TE AR AL (55.0% ) (p <
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R (278.8 ng/kg) (p <0.05), [E & FHAEY
H12 — MCPDE f K %6 (76. 4% ) b 375 Tk I AE
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MCPDE F & HI{H (350. 0 pe/ke) 535 5 Tk 11 kE

i (98.5 pe/kg) (p<0.05) o [ = Ak 1 & FHY)
{iliH MCPDE [ 8547 15 22 57 ] A 5 28 5 AN [R] 7=
LD A AN TR A 5
2. 1.4 A ah 2RI MCPDE (75 3Ltk 50
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TG HRBL L S
HIZ S Al 1,4 Fof di 00 2 Rkl 3 - MCPDE
AL R 42.9% ~100.0% . A 1, A
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0.05) , Hrh C 582 kil 3 - MCPDE & & 3{H
e, b4 230.0 pg/kg, 4 FhELRREZ R 2 -
MCPDE fi#6 R Y5l 28. 6% ~100.0% , Efk
b ASTRL R 2RI 2 - MCPDE 5 22 5 1o 3%

(p<0.05) , i C b2 JFRN A 2 - MCPDE 5 &
PE fe i, 9 9835 pegskge AN TR] A B 2R I R
MCPDE &4 A A 2 2 5 A [ ) 50 L T Z A
AR,

RS TREmEZRRH P MCPDE #7535 4K05

Table 5 MCPDE contamination status in sesame seed oil of different brands

[T 3 - MCPDE 3 - MCPDE &8/ ( ne/kg) 2 - MCPDE 2 - MCPDE % it/ ( ng/kg)
Kt 32/ % B/ME M Ps, I KAE i H 2R/ % B/ME FEME Py, BRMH
A 10 100.0 71.2  807.2  798.0 2140 60.0 ND 78.9 57.2 264
B 7 42.9 ND  138.8 5.0 448 28.6 ND 23.4 5.0 84.6
C 4 100.0 1810 4230.0 4405.0 6300 100.0 472 983.5 1021.0 1 420
D 3 100.0 852 1417.3 1120.0 2280 100.0 120 301.7  240.0 545
2.2 ARk ¥ MCPDE ¢ % %54 MCPDE [{)--2 & #2 1 0 0. 520 g/ (kg - d), ik

i s A H B AP B A 3 — MCPDE
12 -~ MCPDE [ 255 13K 6
*6 LiETERSHEZEMAEYMHEN3-MCPDE
12 -MCPDE HIREE
Table 6 Daily exposure of residents to 3 - MCPDE and
2 — MCPDE through edible vegetable oil intake in Shanghai

TN T PR T
TR ) B e (e (ke dy 3 TDLAG
() /() Btk (ue/ (ke D) 0
3~5 20.72 17.9 1.169 58.4
6~10 25.30 30.3 0.843 42.1
3- 11~17  31.79  48.7 0.659 32.9
MCPDE 18 ~44  32.95 66.4 0.501 25.0
45~59 35.18 63.8 0.557 27.8
=60 30.36 64.5 0.475 23.8
3~5 20.72 17.9 0.383 -
6~10 25.30 30.3 0.277 -
2 - 11~17  31.79 48.7 0.216 -
MCPDE 18 ~44  32.95 66.4 0.164 -
45 ~59  35.18 63.8 0.183 -
=60 30.36 64.5 0. 156 -

g€ 6 AT, LT AR R H 4/
FHMIY) 3% A 3 — MCPDE (V-3 B2 &5 E W
0.475 ~1.169 pg/(kg « d), /& EFSA ML) 3 -
MCPD J% H:F5 ) TDI [ 23. 8% ~58. 4% , fift )3 X\
A AR TSRS AL R A H 4B
YA 2 - MCPDE [ 3735 22 88 Sy [l 0. 156 ~
0.383 pg/(kg + d),

WA A AR 4L R 2 R IEA 3 -
MCPDE 2 — MCPDE {3 $4) 52 825 305 Bl 43 31y 0. 46 ~
1.50 pg/ (kg - ) .0.21 ~0.69 pg/(kg - d)>*
IARA AR TE RE B YA 3 - MCPDE
-4 57 VS A 0. 466 ~0.926 pg/ (kg « d) ™),
Cui 25" 4 18 & [ J I & & ML 4 A 3 -

3 T FT AR AS TR AF 4 2 FRE o A I AR A
3 — MCPDE {44555 5 /N T EFSA #1519 TDI,
TR KU 5K, A [FBFFT H 3 - MCPDE 2 7%
225 RS R ALY 2w LA S i 3 -
MCPDE & & AN [FA K

ARVEAGAFHE— 58 AN S P . — AR A
TP s | AR R AR 9 dih 7 2% B 5di , i 3R B
W B 1 T o AR 0 vl 2 R A B, sk
S BAR DI I B 5 1Y Pos {8, AR UOR PR R0 125 T
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