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Analysis of 1,3-dichloro-2-propanol and 3-chloro-1,2-propanediol
by Solid Phase Extraction
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Abstract

The analytical conditions of 1,3-dichloro-2-propanol (DCP) and 3-chloro-1,2-propanediol (MCPD) by solid
phase extraction were optimized to improve recovery. Selected-ion monitoring technique which was used for
GC-MS analysis of both compounds gave substantially higher sensitivity. The detection limits of DCP and
MCPD were 25 and 50 ppb, respectively. The effects of extraction column type, elution solvent and salt con-
centration on recovery were examined. A normal phase column was better than a reverse phase column in sol-
id phase extraction of DCP and MCPD. It was explained in terms of polarity relationship of solvent-solute-sol-
id phase. A maximum recovery was obtained at the salt concentration of 20% (w/v). Water-immiscible and
chloropropanol-soluble solvents such as chloroform, diethyl ether, hexane and ethyl acetate were tested for
elution solvent. Hexane and ethyl acetate were the most suitable solvents for the extraction of DCP and
MCPD, respectively. High recovery better than 95% was obtained with the selected solvents.
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Fig. 1. Total ion chromatography of DCP and MCPD standards.
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Fig. 2. Mass spectrums and mass library spectrums of
DCP and MCPD peaks. (a) Mass spectrum at retention
time=6.2 min, (b) Mass library spectrum of MCPD, (c)
Mass spectrum at retention time=5.1 min, (d) Mass library
spectrum of DCP.

Table 1. Comparison of extraction column type for
the recovery of DCP and MCPD"

Solid phase extraction Recovery (%)

column DCP MCPD
Extrelut-20 31.7 62.6
Sep-Pak C18 45.0 27.9

Ynitial loading of DCP=3, MCPD=20 ppm.
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Table 3. Effect of elution solvent and solvent loading
on DCP and MCPD recovery

Table 4. DCP and MCPD contents in HVP-related
products

Elution SO]VF“‘ Recovery (%) Chloropropanols content (ppm)”
Ivent” logP loading Product name
80 (ml) DCP MCPD DCP MCPD
H 3.50 80 109.2 03 HVP A 0.5 62
H+E (95:5) 3.33 80 118.6 0.5 HVP B 0.3 24
H+E (90:10) 3.17 80 87.1 0.0 soy sauce A 0.8 60
E 0.85 250 74.7 75.6 soy sauce B 0.1 17
H+E (5:95) 097 300 375 44.5 ramen soup A ND 2.7
EA+H (90:10) 0.90 300 593 88.7 Ybased on weight of products.
EA 0.68 200 63.6 95.0

"H=Hexane, E=Diethy] ether, EA=Ethyl acetate.
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