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ABSTRACT: Chloropropanol esters are the esters of chloropropanols with fat acids, including chloropropanol
monoesters and chloropropanol diesters. Chloropropanol esters existed in many foods, such as hydrolyzed
vegetable proteins (HVP), infant milk powder, refined edible oils, coffees, french fries,and especially refined
edible oils hadhigher amount of chloropropandol esters than other foods. As precusors of chloropropanols,
chloropropanol esterscan produce chloropropandols by hydrolysis or enzymolysisin water, besides their own
toxicities. Chloropropanols are poisonoustoour livers, kidneys, nervous system, hematological systems and
reproductive systems, and even they can cause cancer. For reducing the harmful effect of chloropropanol esters,
many researches were carried out on their structures, existence, toxicities, analysis methods, formation
mechanisms and control measures. This paper mainly introduced the research progress of chloropropanol esters
in these aspects, and especially introduced the existences, toxicities, formation mechanisms and analytic
methods of 3-chloropropanol esters in detail.

KEY WORDS: chloropropandols esters; existences; toxicities; formation mechanisms; analytic methods

HEETE: (31471665) (CIT&TCD201404034)
(31101350)

Fund: Supported by the National Natural Science foundation of China (31471665), the Importation and Development of High-Caliber Talents Project
of Beijing Municipal Institutions (CIT&TCD201404034) and the Young National Natural Science foundation of China (31101350)

*BIIESE: s s s E-mail: hmgsir@163.com

*Corresponding author: HUANG Ming-Quan, Ph. Doctor, Associate Professor, School of Food and Chemical Engineering, Beijing Technology
and Business University, Beijing 100048, China. E-mail: hmgsir@163.com



3963

(2R)-1-fit3%--3-MCPD

VAN

T

0
(2R)-2-f#3%--3-MCPD

HO a

R

Q e

e

(2R)-1,2- it %--3-MCPD

Fig. 1

1 3-MCPD
Structures of MCPD monoesters and diesters

A

Cl
1-fitFE--2-MCPD

9 0

A

R ¢)
Cl

1,3-—F%E--2-MCPD

2-MCPD

(2S)-1-THF--3-MCPD

(2S)-2-MtE--3-MCPD
0

A
)]\R R R O/\(‘)/\c1
/\r\) T

0
(2S)-1,2- [t F--3-MCPD

12 ,
- HVP , 3-MCPD
15 = 3-MCPD ,
3-MCPD ¥,
, 3- -1,2- (3-MCPD) 1,3- 3-MCPD ,
-2- (1,3-DCP)  2,3- -1- (2,3-DCP)  2- -13- ’
(2-MCPD) , i
3-MCPD  1,3-DCP
) 7= 1= F 2,:.:
[1-4] [5-7] 2 SAEEEERIZEH
(HVP) , ,  3-MCPD 2-MCPD
1,2-DCP  1,3-DCP (
’ - , ) ,
, 1980  Davideak 8 1 (8-9]
3-MCPD , (HVP ,
) 3-MCPD , 100~10000 3-
3-MCPD 3-MCPD B8l 20 2- 10 3-
, 3-MCPD , ’
OH
3-MCPD
HO H Cl HO OH HO/Y\CI
OH cl OH
(2R)-(-)-3-MCPD 2-MCPD (28)-(+)-3-MCPD
o 0
R)ko/\;/\a A/\‘/\ cl
OH OH



3964 5
(101 , , 3-MCPD 3-MCPD 8~33
3-MCPD ts] 3-MCPD 3-MCPD
, 3-MCPD 2
3 EmPHSAEZES 4 SAEERSMERAGERE
1980  Davideak (HVP 3-MCPD ,
) 3-MCPD Cerbulis 1] , 3-MCPD [21-261 3_MCPD
— 3-MCPD
, 3-MCPD
, 3-MCPD , 3-MCPD, ,
3-MCPD RI-281 geefelder 21 3-MCPD
2008  Zelinkova ! 3-MCPD ,
1.014 mg/kg, 3-MCPD 3-MCPD , 3-MCPD
2009 S 1 min
3-MCPD 2.06 mg/kg, 3-MCPD 3-MCPD,  3-MCPD , 15
3-MCPD (3] 90 min 45% 65% 95%
3-MCPD 1 , 3-MCPD ,
1 , , 3-MCPD
3-MCPD ( 1.0 mg/kg), ) 3-MCPD [24-26]
LiuM 4 3-MCPD
3-MCPD , NRK-52E ,
18] 3-MCPD (LDsp)  2676.81
, 3-MCPD mg/kg BW  3-MCPD )
3-MCPD, , ,
2005  Dolezal 15 3-MCPD LDs, 5000 mg/kg BW,
®1 AEMEERP -MCPDEMNEE
Tablel Amountsof 3-MCPD eatersin different foods
(mg/kg) (mg/kg)
15 0.39 0.13~0.73 [14]
10 0.36 0.05~0.73 [14]
5 0.50 0.38~0.67 [14]
15 0.14 0.01~0.39 [15]
5 0.72 0.15~1.18 [16]
14 0.16 0.01°0.65 [16]
( ) 2 1.55 1.42~1.69 [17]
( ) 5 1.46 <0.30~2.46 [17]
«C ) 3 1.17 0.85~1.40 [14]
() 4 2.82 1.39~4.17 [14]
) 1 1.23 [17]
( ) 2 0.10 <0.10~<0.30 [17]
( ) 4 0.07 <0.10~<0.30 [17]
( ) 1 0.01 <0.10 [17]




12 , 3965
%2 AT 3-MCPD 1 3-MCPD Bst1& %ttt
Table2 Comparison between amounts of 3-M CPD estersand 3-MCPD in foods
3-MCPD (mg/kg) 3-MCPD (mg/kg) 3-MCPD 3-MCPD
( ™ 5 0.520 0.005 104
( 5 1.500 0.005 300
0ol 1 6.100 0.015 407
0l 1 0.007 0.006 1.20
1l 1 0.160 0.093 1.70
1l 11 0.140 0.011 12.7
201 1 0.580 0.028 20.7
201 1 0.420 0.011 38.2
201 1 0.140 0.011 12.7
@0l 1 1.210 0.017 71.2
01 1 0.280 0.028 10.0
F 3 2008 £{EEHTH B IIELAMRETE 3-MCPD EEREM 3-MCPD HfhE
Table3 Estimated consumer exposureto ester-linked 3-M CPD by refined oils for Germany in 2008
3-MCPD( ) (mg/kg) N0) (ng/person day)
2.7 900 000 40.7
0.9 600 000 9.0
0.4 3200 000 215
1.0 300 000 5.1
1.7 300 000 8.5
1.7 22 000 0.5
0.6 200 000 2.1
87.4
* 50% , 2008 8180
3-MCPD ADI , ,
, MTT (LDH) JECFA
3-MCPD , TDI
3-MCPD
5 SAEEASAIBYLH S iEH e
3-MCPD ; , 3-MCPD
WeiBhaar?”! 2008 3-MCPD , 3-MCPD , 3-MCPD
3-MCPD 3-MCPD
200 3-MCPD , , 3-MCPD [8,28-31]
3-MCPD 3-MCPD,
2008 3-MCPD 3-MCPD i 2 3-MCPD
87.4 pg/person day ( 3) , 3-MCPD
60 kg , 3-MCPD (ADI) 1.5 pg/kg ( )
bw (JECFA) 3-MCPD (

(TDI) 2 pg/kg bw™, WeiBhaar ) , 3-MCPD
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3-MCPD s 3-MCPD-ds, spectrometer/mass spectrometer, GC-MS/MS)
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F 4 3-MCPD E#ES TP ST BERKTIMEENE
Table4 Main instruments and reagents used in indirect methods for analyzing 3-M CPD
1 3-MCPD-d,"*" 3-MCPD-d, 48] -3-MCPD-ds)
2 ( H,S0,) ( NaOH NaOCHj)
3
4 (PBA) (HFBI) ( HFBA)

5 (GC) (GC-MS)

(GC/GC-MS)#! (GC-MS/MS)P*”
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Table5 Comparison between the direct methods and theindirect methods for analyzing 3-M CPD
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s
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