2006 3 Vol. 24 No.2

March 2006 Chinese Journal of Chromatography 192 ~195
12 1
1. 214036 2. 224003
- 3- -1 2- 3-MCPD 3-
MCPD 328 pum +0.65V
0. 05 mol/L 30 mmol/L pH 9.24 3-MCPD
3-MCPD 6.6 ~200 mg/L 0.22 mg/L pH
3-MCPD - 3-MCPD
pHS8.0 90 C 1 h 3-
MCPD 1.0 mg/kg
3- -1 2-
0658 A 1000-8713 2006 02-0192-04

Study on Elimination of 3-Chloro-1 2-Propanediol in Hydrolyzed
Vegetable Protein by Capillary Electrophoresis
with Electrochemical Detection

XING Xiaoping' > CAO Yuhua'
1. School of Chemical and Material Engineering Southern Yangze University Wuxt 214036 China
2. Department of Science and Industry Yancheng Institute of Technology Yancheng 224003 China

Abstract A method was developed to estimate 3-chloro-1 2-propanediol 3-MCPD in hydro-
lyzed vegetable protein HVP by capillary electrophoresis with electrochemical detection. The
optimum conditions were investigated to determine 3-MCPD in hydrolyzed vegetable protein. In
30 mmol/L borax pH 9.24 running buffer separation of 3-MCPD from glycerol was
achieved. A 328 pm copper-disk electrode used as the working electrode exhibited a good
response at +0.65 V wvs. saturated calomel electrode SCE  in 0. 05 mol/L sodium hydrox-
ide solution. The effects of pH value temperature and hydrolysis time on the elimination of
3-MCPD in hydrolyzed vegetable protein were studied. By adjusting hydrolyzed vegetable
protein to pH value of 8. 0 and heating up for 1 h at 90 C the content of 3-MCPD in hydrolyzed
vegetable protein could be controlled under the level of 1.0 mg/kg which coincides with the
criterion of food safety in China.
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1.4 Working electrode 328 pm copper electrode running
: buffer 30 mmol/L borax pH 9.24 concentration of two
10 CE- 3- analytes 130 mg/L 3-MCPD and 120 mg/L glycerol injection
MCPD CE-ED time 8 s separation voltage 10 kV.
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Peak identifications 1. 3-MCPD 2. glycerol.
2.1.3 2.2
3 1
3-MCPD
12 kV 3-MCPD 7
10 kV 2.45% 1.32%
10 kV 1.56% 1.89%
1 3-MCPD
Table 1 Results of regression analysis of 3-MCPD and glycerol
Compound Regression equation’ r Linear range/ mg/L LOD? / mg/L
3-MCPD y=1.273 x10"x +1.211 x 10* 0.9993 6.6 —200 0.22
Glycerol Y =6.475 x10"x +9.219 x 10* 0.9989 0.8 -180 0.053
1 y peak area x concentration of analytes kg/L . 2 LOD limit of detection S/N=3 .
2.3 3-MCPD 2 3-MCPD
2.3.1 Table 2 Results of regression analysis of 3-MCPD
hydrolysis at different temperatures
3-MCPD Temperature/ Regression Rate constant/
r
T equation’ 10 ~*/min
pH 6.8 80 In ¢ = -0.0038¢-9.6933 0.9993 3.8
) 85 Inc=-0.0071t-9.8197 0.9982 7.1
90 Inc=-0.0115¢-9.9640 0.9997 11.5
3-MCPD 1 Inc¢ logarithm of concentration of 3-MCPD ¢ hydroly-
sis time. 2 Analysis conditions are the same as in Fig. 2.
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3 pH 8.0 1 h
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3 pH
Table 3 Effects of pH and reaction time on the concentration of 3-MCPD at 85 and 90 °C
p 3-MCPD / mg/L

Time/h 85 T 90 C
pHS5.0 pH6.0 pH6.8 pH 8.0 pH7.4 pH8.0
1 48.2 47.6 16.3 5.52 7.05 0.821
2 39.3 38.9 7.83 3.07 1.80 0.527
3 29.2 25.6 5.75 0.481 1.07 0.305
4 24.5 17.2 5.27 - - -
5 20.3 15.5 4.92 - - -
6 20.2 14.2 3.87 - - -
Analysis conditions are the same as in Fig. 2.
2.4 8.0 200 90 C 1h
3-MCPD 3-MCPD
HVP 3 42 mg/L 0.82 mg/L
HVP 3-MCPD HVP HVP
HVP pH 3-MCPD

mVy my

3 a HVP b 260 mg/L 3-MCPD HVP
Fig.3 Electropherograms of a an HVP sample and b the sample spiked with 260 mg/L of 3-MCPD
Analysis conditions are the same as in Fig. 2.
Peak identification 1. 3-MCPD.
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