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Deter mination of 3-chloro-1,2-propylene glycol ester in edible vegetable oils
by gas chromatography-negative chemical ionization-mass spectrometry
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Nanjing 210001, China)

ABSTRACT: Objective To establish a method for the content determination of 3-chloro-1,2-propylene glycol ester
(3-MCPDE) in vegetable oils by gas chromatography-negative chemical ionization-mass spectrometry (GC-NCI-MS).
Methods The vegetable oils samples were hydrolyzed by sodium methoxide-methanol, purified by solid phase
extraction (SPE) using diatomaceous earth as the sorbent, and derivatized with heptafluorobutyrylimidazole (HFBI).
The content of 3-MCPDE in vegetable oils was determined and analyzed by GC-NCI-MS in selected ion monitoring
(SIM) mode. The results were calculated with internal standard method according to the content of free state 3-MCPD.
Results There was a good linearity when the mass concentration of 3-MCPD ranged from 0.5 pg/L to 50 pg/L
(r=0.9999) and the limit of quantitation (LOQ) of method was 0.01 mg/kg. The average recoveries of 3-MCPD were
79.5%~81.7% at 3 spiked levels of 0.10, 0.50 and 1.0 mg/kg, with RSDs between 6.0% and 9.2%. Conclusion The

established method is accurate, precise and sensitive, which can be used for the content determination of 3-MCPDE
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Fig. 1 The principle diagram of determination of 3-MCPDE in vegetable oils by indirect method
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Fig.2 SIM maps of derivatives of 3-MCPD and ds-3-MCPD
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Table2 Recoveriesand RSDs of 3-M CPDE (n=6)
0.1 mg/kg 0.5 mg/kg 1.0 mg/kg
(mg/ke) (%) (mg/kg) (%) (mg/kg) (%)
1 0.089 89.2 0.412 82.3 0.871 87.1
2 0.079 79.2 0.421 84.2 0.786 78.6
3 0.081 81.4 0.352 70.4 0.727 72.7
4 0.091 90.6 0.417 833 0.822 82.2
5 0.079 79.4 0.382 76.3 0.780 78.0
6 0.070 70.2 0.410 82.0 0.785 78.5
(%) 81.7 79.7 79.5
RSD(%) 9.2 6.7 6.0
%3 1E¥HT 3-MCPDE K& 2 (n=3)
Table3 Content of 3-M CPDE in vegetable oils (n=3)
() + (mg/kg) (mg/kg)
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20 0.23£0.08 0.14 0.40
20 0.30+0.14 0.18 0.62
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20 0.83+0.43 0.27 1.29
20 0.71+0.23 0.38 0.98
20 2.66+0.51 2.02 3.32
34 HEME 4 5
GC-NCI-MS
30 20 ’ 20 GC-NCI-MS, 3-MCPDE
20 20 - > )
20 20 7 150 GC-NCI-MS ,
3, + 3-MCPDE 0.5~50 pg/L
, 3-MCPDE , 3-MCPD ds-3-MCPD
, 3 3-MCPD
3 , 3-MCPDE (r=0.9999) 3-MCPDE
3ug/kg 10 pg/kg 0.1
3-MCPDE LOQ(10 pg/kg), 0.5 1.0mgkg 3-MCPDE (n=6)
3-MCPDE(0.14~3.32 mg/kg), R 79.5%~81.7% ,
3-MCPDE 6.0%~9.2% ) )
1.0 mg/kg, , 3-MCPDE
3-MCPDE 6 ,

SE
2.66 mg/kg 3-MCPDE

(1] , ,



11

3- 4489

[J]. ,2014, 35(1): 266-270.
Wu SM, Fu WS, Yang GZ. Formation mechanism of 3-chloropropane-1,2-
diol esters in edible vegetable oil [J]. Food Sci, 2014, 35(1): 266-270.
[J1. ,2013, 34(21): 375-378.
Liu J, Wang YY, Duan ZQ, et al. Formation ways and analysis methods of
chlorinepropanol esters in edible vegetable oil [J]. Food Sci, 2013, 34(21):
375-378.
, . 3- Ul ,
2011, 36(9): 1-4.
Yang J, Jin QZ. Research progress on 3-monochloropropane-1,2-diol
esters in edible oils [J]. Chin Oils Fat, 2011, 36(9): 1-4.
[J1. ,2013, 31(2): 95-101.
Yan XB, Wu SM, Li N, et al. Development of the determination methods
of fatty acid esters of chloropropanediols in fat-rich foods [J]. Chin J
Chromatogr, 2013, 31(2): 95-101.
WeiBhaar R. 3-MCPD-esters in edible fats and oils-a new and worldwide
problem [J]. Eur J Lipid Sci Technol, 2008, 110(8): 671-672.
s s , . 3- -1,2-
[J1. ,2012,27(12): 122—-128.
Zhang R, Xie G, Zhang Y, et al. Research progress on the determination of
3-monochlorpropane-1,2-diol esters in edible oil [J]. J Chin Cereal Oil Ass,
2012,27(12): 22—-128.
[J1. ,2013, 28(8): 28-32.
Li N, Fang QM, Yan XB, et al. Survey of pollution of fatty acid esters of
chloropropanolsin edible vegetable oils in the retailer in China [J]. J Chin
Cereal Oil Ass, 2013, 28(8): 28-32.
Razak RA, Kuntom A, Siew WL. Detection and monitoring of
3-monochloropropane-1,2 diol (3-MCPD) esters in cooking oils [J]. Food
Control, 2012, 25(1): 355-360.
Crews C ,Chiodini A ,Granvogl M, et al. Analytical approaches for MCPD

[13] , ,

esters and glycidyl esters in food and biological samples: a review and

future perspectives [J]. Food Addit Contam: Part A, 2013, 30(1): 11-45.

[10] Dubois M, Tarres A, Goldmann T, et al. Comparison of indirect and direct

quantification of esters of monochloropropanediol in vegetable oil [J]. J

Chromatogr A, 2012, 1236(9): 189-201.

[11] Hori K, Koriyama N, Omori H, et al. Simultaneous determination of

3-MCPD fatty acid esters and glycidol fatty acid esters in edible oils using
liquid chromatography time-of-flight mass spectrometry [J]. LWT-Food
Sci Technol, 2012, 48(2): 204-208.

[12] , , . /

. ,2012, 40(9): 1329-1335.

Fu WS, Yan XB, Lv HD, et al. Determination of 3-chloropropane esters
and 2-chloropropane-1,3-diol esters in vegetable oils by gas
chromatography-mass spectrometry [J]. Chin J Anal Chem, 2012, 40(9):
1329-1335.

s 3-
[J1. ,2012, 37(12): 51-56.
Zhang R, Wang SX, Zhang Y, et al. Review on factors influencing the
determination of 3-monochlorpropane-1,2-diolesters in edible oil by

indirect method [J]. Chin Oils Fat, 2012, 37(12): 51-56.

[14] Liu Q, Han F, Xie K, et al. Simultaneous determination of total fatty acid

esters of chloropropanols in edible oils by gas chromatography-mass
spectrometry with solid-supported liquid-liquid extraction [J]. J
Chromatogr A, 2013, 1314(11): 208-215.

(GriE%hH: 1 )
E& B/

=1 R, SRIEN, EEMRAE
< ASRKARAREERREPHINA.

“ E-mail: swj9722418@yahoo.com.cn

L



