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ABSTRACT: Objective To understand the contamination level of glycidyl esters (GE) in edible vegetable oils and
to evaluate the dietary exposure risk of GE in Shanghai residents. Methods Based on the monitoring data of GE in
edible vegetable oil sold in Shanghai in 2024, combined with the vegetable oil consumption data of Shanghai

residents in 2024, the GE exposure of Shanghai residents via vegetable oil was calculated by simple distribution
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assessment method, and the margin of exposure (MOE) method was used to assess the health risk. Results The
detection rate of GE in 178 edible vegetable oils was 94.4%, with an average content of 360.8 pg/kg and a maximum
value of 5470.0 pg/kg. According to the EU regulations on the limit values of GE in vegetable oils, it was found that
the exceeding standard rate of GE in vegetable oil was 5.6%. The mean content of GE in rice oil (1169.3 ug/kg) was
the highest, followed by camellia seed oil (657.8 pg/kg) and corn oil (499.0 pg/kg). The mean daily exposure and
95th percentile exposure of GE from edible vegetable oils in Shanghai residents aged =3 years old were 0.208 and
0.497 ng/kg bw, the MOE values were 11538 and 4829, respectively, and Pgs MOE was less than 10000. The mean
MOE value of GE exposure through vegetable oil in residents aged 3 to 17 years old was less than 10000. The Pys MOE
values of GE exposure through vegetable oil in 4 different age groups were all less than 10000. Conclusion The health
risk of GE intake via edible vegetable oil in Shanghai residents is generally at an acceptable level. However, the health
risks of GE exposure for individuals aged 3 to 17 year old and those with high consumption of vegetable oil still need
to be focused.
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R RS, TR E 556, 24 MOE=10000 Af, /il
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5.0 ug/kg) A% . iz Fl WPS Office 2024 #l SPSS 28.0 %k {4
YRR S WS ECR EAT S . FER T GE RithEER
FUARE SR R 7 KT (), EF T AN A2 R 7 R 6 3R g (A
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' GE A& 22 5 USR] Kruskal-Wallis H #536, 2R A
Kruskal-Wallis H 56 &8 A [R] 4 14 B F AR A 1 71 2% i
25, KM Kruskal-Wallis H 656 HoBEAS [R) 4205 B s R
GE B #1255 A= ke b b GE i & it 22 5 HEIRR
A Mann-Whitney U ;5. 24 P<0.05 B, RHEZERHG 511
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2.1 BREYHEYT GE 85K
2.1.1 EBAREAR
2024 4E T TR 178 M- FHAEY W h GE A9 B 4K

K 94.4%(168/178), Trit¥fEN 360.8 pg/kg, H %K
M9 241.5 ng/kg, FHKRAE A 5470.0 pg/ke, MY+ GE &
FIREC A W 1, ASIREEE TR GE MBRE
FRUEXTEESL o GE Fude g Rk 1M, GE HirEh 5.6%
(10/178) AYAEM GE &&= 1Hm K (EH(5470.0 pe/ke)ili
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Fig.l1 Frequency distribution of GE content in edible vegetable oils

2.1.2 RREAELRMEY T GE 6975 FKR A

SR E, ARREIFZAEY D GE K 1R 2 A 501
2 N(P<0.05), Hdb, Tk, ZEAEAFIN . 2R, Rk
0 B FAEY A . R ACRE SRR ATZ AR GE
HIAS HHR B, B 100.0%, BOHE R GE B R
(66.7%) 5 Mk o FEAKIMH GE MIMPR R (26.7%) i, HIKH
THZSHFI(15.4%) FI & IR AN (13.3%) . Sk b, RE
FIEAEY MY GE %255 1 3 (H=89.635, P<0.05). H:H,
Fkuhh GE 8B 191H(1169.3 pne/ke)ii, Hu himas
KM (657.8 pg/kg) T AIM(499.0 pg/kg), HHsM+H GE 1y
SEMEBRKGT.T ngke). BARGERIE 1,
2.1.3 KRR LAY T GE 6975 £R A

E gAY Y GE MK H 2(96.3%)m T D #f
h(77.8%) (17=7.220, P<0.05). [E =Y+ GE [r
(6.3%) /8 Ttk CURE§H(0.0%) o [ =S+ GE B3 e 38{E
(386.0 ng/kg) &5 T B O AL & (136.7 pg/kg) (Z=-3.508,
P<0.05). EARG5IRILER 2, E- Mk OAEYH T GE M
v P = ot S Y NIV U £ 7By AW N RS SN
YW B B = AR SRS 14 AR SRR, Tk O R AR Y
W 5 AR S A (L el 12 £ bkl 2 7R
PR 2 1 2RI 1 AR 0 R 1 ).
2.1.4 RE &MY EF GE #4975 LR

TEREFEAC B =6 1R 6 AR & R EA T GE 1T oA
H 2 3 A 6 AR ALY i GE (ke H 3
9 83.3%~100.0%, {HAS[FE S EAES T GE Mkl RER
A G 7E (P>0.05), C MMt GE &g
(443.9 pg/ke)fE 6 MEbH R G, HUCh A LAY
(407.6 pg/kg), FHAKMIH B S REAIPIIH(170.0 png/kg), AR
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#z1 FTREMERBAEYHP GE WiSHRKE
Table 1 Contamination levels of GE in different types of edible vegetable oils
HOPIRK i M R i #rit/(ug/ke)
% 1% the/MA FHME 22 EREIVEAE Pos IR KME
Tk 20 100.0 5.0 204.0 499.0 280.2 436.0 1498.4 1540.0
Kz 20 95.0 0.0 ND 238.7 169.2 250.5 792.2 816.0
S 15 93.3 0.0 ND 102.6 75.9 79.9 299.0 299.0
AEE 15 86.7 0.0 ND 227.4 145.1 225.0 493.0 493.0
L GRT 15 66.7 0.0 ND 37.7 27.1 40.4 82.9 82.9
B i ealll 15 100.0 0.0 57.1 176.4 123.0 167.0 466.0 466.0
Z IR 15 100.0 6.7 60.4 357.2 298.5 256.0 1040.0 1040.0
(EE S 15 100.0 26.7 50.7 1169.3 1599.6 347.0 5470.0 5470.0
15 AR 98 15 100.0 13.3 76.3 413.6 348.5 318.0 1330.0 1330.0
BB AR 13 100.0 15.4 218.0 657.8 710.3 469.0 2870.0 2870.0
T RRATI 10 100.0 0.0 40.5 146.4 122.2 103.0 396.0 396.0
Ak 5 100.0 0.0 44.0 85.7 30.1 98.3 112.0 112.0
HoAtb & F A P 5 80.0 0.0 ND 351.2 208.9 376.0 551.0 551.0
it 178 94.4 5.6 ND 360.8 599.5 241.5 1040.0 5470.0
VR oAb A I AL A A T A 2 )RR ARG ).
#2 FRE~thRAEYHP GE FiSHRKE
Table 2 Contamination levels of GE in edible vegetable oils at different production locations
PR EER i %/% HEARE /% E i/ (ng/kg)
/M I E FrifE 2 LREDR Pos PN
s 160 96.3 6.3 ND 386.0 624.8 260.0 1040.0 5470.0
il n| 18 77.8 0.0 ND 136.7 180.5 59.3 551.0 551.0
#3 TRESKIERBAEYHTS GE WiSHRKE
Table 3 Contamination levels of GE in different brands of edible vegetable oils
st h R w5 /% AR/ % i/ (ng/kg)
TR/ MA P E{E LAEDR RAE
A 15 100.0 6.7 93.5 407.6 332.0 1280.0
B 11 100.0 0.0 57.1 170.0 193.0 348.0
C 8 87.5 12.5 ND 443.9 249.5 1540.0
D 7 100.0 0.0 50.7 271.8 207.0 636.0
E 6 83.3 0.0 ND 177.0 182.4 317.0
F 6 100.0 0.0 58.4 367.1 249.0 816.0
PO =N

M G ALY GE &R 2R LGE %32 X (H=9.617,
P>0.05). B. D. E. F W89+ GE &I A#by, 1

H 31.6 g/d 1 80.0 g/d, b IRFTT AN [RIAFE#% B Ja R4 H AW
W RS RoE S X (H=25.756, P<0.05), F#Hi 3~17

C fl A SRR AAE GE BARTE DL, ARSI
12.5% (1/8)F1 6.7% (1/15).
22 RRAEYHNERE

AW AL PR 526 A, HAAH 519 ATEJEA
MR TS, SR 2R 98.7% (519/526), [ifg
Hi=3 % ERA H &Y S BE R Pos {85351

% 18~44 % | 45~59 % Fil=60 % JE RAEY AT Ty
fE43 50 24.4, 36.8. 30.8 F132.0 g/d, L5 WFK 4,
2.3 R|RAEYHF GE NREITME

2 S iTA: BT =3 SRR H L e RAmyimEA
GE [~ 24 5 1l Pos 2255 1733314 0.208 F10.497 pg/kg bw,
¥ MOE {E(11538)KF 10000, Pys MOE {E(4829)/MF
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Table 4 Daily consumption of edible vegetable oil of Shanghai residents
. N " JH P 1E/(g/d)
SR AR GEIN WY OPHET e — — —
SIS {E P22 SAVA ¢ Pos ISP NIEL
3~17 113 98.2 35.6 244 21.9 20.5 63.9 165.1
18~44 171 98.2 65.0 36.8 29.8 30.0 104.0 165.1
45~59 124 98.4 66.1 30.8 21.8 26.0 68.4 150.0
=60 118 100.0 63.3 32.0 18.1 29.5 70.3 132.0
HiH(=3) 526 98.7 58.5 31.6 24.4 26.0 80.0 165.1
®5 LETERSRAZeAEYWHRIEBEN GEWERREEN MOE &
Table S Daily dietary GE exposure and MOE values of Shanghai residents through edible vegetable oil
) . ) i £ B 8% 1/ (ug/kg bw) MOE
SRS EIN — —
RS al(E] LREDE 4 Pos M EREIE Pos
3~17 113 0.275 0.227 0.682 8727 10573 3519
18~44 171 0.209 0.162 0.608 11483 14815 3947
45~59 124 0.169 0.141 0.371 14201 17021 6469
=60 118 0.183 0.167 0.372 13115 14371 6452
HiH(=3) 526 0.208 0.165 0.497 11538 14545 4829

10000, FHIAT & R ZREE T GE A9 fit e KUK B4 4k Fn]
FE2Z K-, ARAE ) 5 T 3% A AEAE— o I R AR o
W E, BETTASRARRY B R HE i il GE 1)
R 25 5 B (H=21.150, P<0.05),3~17 % i R4 A # i
HPHEEA GE M TF¥REESE N 0.275 pgkg bw, T3
MOE {H/INF 10000, {5 KU 75 228 05 61T . 4 DNAFAER
HB~17 %, 18~44 % | 45~59 % | =60 %) uREHEIE
PN GE 1 Pos 2255 5 0.371~0.682 ng/kg bw,
Pys MOE {f(3519~6469)31/NF 10000, 205 14 % ATEMY
e 5 DR 7 B T O

3 iiesge

AT 2024 4 LT EEHEYHYT GE
Y5 Gk, REL 178 PFRIP s GE B H 2R R 94.4%,
FUIAEYI I A7 GE V5 5% . 4 HR B W3 ML AE A A 43 o
GE M KRB A TIEMY, 178 FRESL TP GE BOMEAR N
5.6%, JHEZMF AN GE MBFrH26.7%) 55, HK
SR ZAF A AR A . R E SRR R GE 15
YK AT Horp, RO GE A& 3 E s, ik
TMESFFIHRT T KT, GE & it A S {1 A O o A4 3
GE B A5 TR IS e 0 06 S I B, 6 5 303 8 6 5
AL 25 R h GE B2, RRIFh R
A GE FiZSHEAA e EE SN T T2, Bl
PO ER 2 AR Can T — R . R R AE) . liE R R IR
ERUNEE S S n W NP S

AWFFAEYII S GE % 238N 360.8 ng/ke, KT

XSO E (R E B 397 MHRYI P GE A& R I9(H
(680 pg/kg), T 2021—2022 4E K Hi i 137 (HAt Y
H GE (5 HI1E (940 pg/kg)H, EF 2019—2023 437
T 142 PR GE M R {E (1410 pg/ke)™), i
TR SENREWTE o4 PRI GE S EY
(710 pg/kg), 15T SHI ZERTHIHE A HT I 8 36 RS i
P rh GE M8 (13172 pg/kg), RT3k 0HE
FYRFET TR 30 ARREYIIMH GE B9 & = IME (550 pg/ke).
BT =3 % E RARH LAY GE B R
£ 0.208 pg/kg bw, F- MOE 5K T 10000, Pys 57 &
47 0.497 pg/kg bw, Pys MOE {E/NF 10000, KBS
THER A —E WA . #5 R F EFSA #LE Gly 1)
T,s{E(10.2 mg/kg bw)K 144 GE i MOE {8, & iR
LAY R 8 GE 1971 MOE 1 Pys MOE {843 5112 49038
A1 20523, F-¥J MOE {H KT 25000, ifii Pos MOE {H/NF
25000, WA S ABE A A R XUBR 75 22567 . LIAO 25124
WiE T RETARFRAFERG~10 2, 11~13 | 14~17
% 18~70 Z)&HYImiEA GE WM REEIERE N
0.53~0.86 pg/kg bw, Pos EE & 1.24~2.01 pg/kg bw.
ARG GE %8 i 25 57 £ 2L 5 R [R5 b s R 93
TP LA GE Fr AN A 5%,
ATV AEAE— 5 AN E PE: (DA A ik
FEAR (178 1)/, BT o1 ARSI, (HHR5 5
WA S 2L, S BOTATEE — AT EM, QAR
BRI GE MREE L, A% IR A S e &t
GE Wi & 2 i, A Y SR FE b GE &8 1k,
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AT REAATE— & AN E M QYA IR i e R £ AR
P& A E(526 N)fiZD, IF HAUE A R— Ky
RPN 2, AP AE—E BN 2 T

X AN GE MRS Qe BlR, ARSI LT
UG (DR A Al B R A R 4%, AR o
AP 5 CnH I — 1 L R A A R0 i
0 0SS5 A I R A e R4 ] (A RO R B A
SR RIS ), R i 4 B S TR AN B RS 230 °C)PY, i
AT KGR TR ], 3 T LR 4y T 2R
FOREZRIE . PR R G P L SRR L RS MR
AP AR T R A . TR
SR | BRI FARIY | 25 2 A5 Jr T R i
GE &4, msgkayyimh GE My K5, 8 i RIZR A
T FEARAR it o GE 35 4 (2)BUR R I 238 5L )
TR U C AR 2R STH I PRl R S STHE DL SN E€) SRS 3
A ARG W XU A, o) IR s v S ) 9 DR i
— LR Y GE & it o G)IKAEY) M o GE iR
wAE TR, EBUE RE AR A, e
FHAE 10 (93 2 Stk (A N B R A A B A 2
30 g)-
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