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Contamination and dietary exposure assessment of chloropropanol esters and
glycidol esters in edible vegetable oils in Chengde city
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ABSTRACT: Objective To investigate and evaluate the contamination situation of chloropropanol esters and
glycidol esters(Gly) residues in edible vegetable oil on sale in Chengde of Hebei Province. Methods Samples were
added with appropriate amount of internal standard solution, conducted by alkaline to hydrolyze fat, then dehydrated
and purified by solid phase extraction column. After derivation with heptafluoro butyrylimidazole(HFBI), the target
analytes were detected by gas chromatography with mass spectrometry (GC-MS). Results The detection rates of
3-chloropropane-1,2-diol ester(3-MCPDE), 2-MCPDE and glycidol esters (Gly) in 30 samples of vegetable oil were
100%, 93%(28/30) and 83% (25/30) respectively. The contents of 3-MCPDE, 2-MCPDE and Gly were 0.15-1.06
mg/kg and below 0.03-0.66 mg/kg, respectively. The content of glycidyl ester was below 0.03-1.85 mg/kg.
Conclusion The contamination of chloropropanol ester and glycidyl ester are widely exist in edible vegetable oil in
Chengde, with the detection rate over 80%, which means that the possible health risk cannot be ignored although the
current dietary intake of Gly and MCPDE from vegetable oil has acceptable effect on health. The detection
department should strengthen the detection of these two substances to ensure people's health and safety.
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FRifE Ny : 3-MCPD(1.0 mg/mL) . 3-MCPD-d5 #R#ESA (1.0
mg/mL), 2-MCPD(1.0 mg/mL), 2-MCPD-d5 #57fE i (1.0
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M4 0.01 mg/kg, & =BRIA 0.03 mg/ke.
FEN R EFEEE
T RAUESS BT 45 SR B MERR, SR AE S BEHEAE
AT AR ES . DAZS S FIRE Y0y BT, LEH R 1Y S5
SR, WHNRGFRER, Z007E 0.3, 0.6 Al 1.0 3 MKJE
ACETF#ATIE, BNWIAKEES 6 W, ##H47 ks E
ARG HEE MW . SR ER, bR RIS F Y
74.5%~107.1%, AAX}HR W 22 (relative standard deviation,
RSD)E 7.5%~12.9%2 [, 13687 kG 5 B A MER B2 R 47
[EEF, yik— A am A S g 2 N FR R A, e
[§] 25 M FAPAS(food analysis performance assessment

3

31

3.2

scheme) T ¥4, iR FAPAS JREWIFFE N T2649QC,
FEFONME Y . FAPAS ¥4 rh 3 s Yed s 5 51 W&
20 GRS (AT BAR YO N, BEITAS I 25 SR i
CIE
33 HEPRREHE R AgKH mBERN E

ARG R IR R E T TR 30 M AEYI AR G
T3-S EREE . 2-S BRI A K H R oSSR R R,
BEAILLL 15% Le Gl IBORE S F A T A T o 4 /K H R
6 [ 4 <0.03~1.85 mg/kg, FHIME 0.55 mg/kg, KitFN
83%(25/30). F T H Hi7A AL i+ 4 /K i Fe 0 38 4
A, TEAEE X E . AR ARHIFSE FP E K H MR A H R
e, T HAEAS R D3 35 Gk T 3-SR BER
A 2-HINEERE, NLHELIRE £, 3-MCPDE Al
2-MCPDE RSS2 3, f 5 E N H e T g
I3

MR 3 KSR LAE B, ABFRIE R 30 (ra)
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(=}
A E

xR 1 SAEBEALEKEIMERZ SRR H IR
Table 1 Linear equation, limit of detection of chloropropanol esters and glycidol esters.

k&t LN FXR R Hr? Kz th B/ (mg/kg) SE TR/ (mg/kg)
3-MCPD Y=0.18+0.0043X 0.9998 0.01 0.03
2-MCPD Y=0.06+0.0027X 0.9995 0.01 0.03

Gly Y=-0.025+0.024X 0.9994 0.01 0.03
R 2 FAPAS RiT¥h S A BB FLE K HIhBE Rz 4 R
Table 2 Results of chloropropanol esters and glycidol esters in FAPAS quality control
HARYI(T2649QC) T2 {H/(ng/kg) BREEMIARE I B T (ne/kg)
3-MCPDE 1540 1130~2090
2-MCPDE 618 470~947
Gly 385 200~444
=3 EYHPERERES R 4K H MBS R 3
Table 3 Results comparison of MCPD ester residues in edible vegetable oils
3-MCPDE 2-MCPDE
X B it i 22530k
L (R 1 %) ¥/ (mg/kg) I () ¥/ (mg/kg)
A 28 0.26~2.52(66.7%) / 0.08~1.45(50%) / [8]
banii} 118 0.10~6.21(76.3%) 0.39 / / [9]
B 93 ND~5.12(92.5%) 2.21 ND~3.51(81.7%) 1.54 [10]
I 60 0.2~1.72(90%) / / / [11]
bicyzs 143 LOD~5.96(74.8%) 1.63 LOD~3.43(49.7%) 0.60 [12]
TRAE 30 0.15~1.06(100%) 0.45 <0.03~0.66(93%) 0.23 EN
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Fig.l1 Levels of chloropropanol esters and glycidol esters(Gly) in
edible vegetable oil
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