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Gas Chromatography-Electron Capture Detectors
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Determination of 3-Monochloro-1,2-propanediol in Acid Hydrolyzed
Soysauce(Ganjang) by Gas-Chromatography with Electron
Capture Detector

Jong-Dong Choi, Kui-im Moon, Hyun-Suk Oh and Dong-Sul Kim'
Daegu Regional Food and Drug Aarministration, Soosung-ku, Daegu 706-040, Korea

ABSTRACT - To investigate the optimum condition of 3-monochloro-1,2-propanedio MCPD) analysis, gas
chromatography with electron capture detector was used. Determination of MCPD derivatized with phenylboric acid
was more effective than that of underivatized MCPD. In derivatization of MCPD with pheny! boric acid, there were
no significantly different between boiling for 2min at 90°C and vortexing for Smin at room temperature. Extrelut
column was suitable for extraction of MCPD diluted in 20% NaCl solution and recovery rates were higher than direct
extraction of MCPD with ethyl acetate. But, the method of direct extraction of MCPD with ethyl acetate was useful
for rapid and qualitative analysis. The sample extracted in soysauce(ganjang) was derivatized with phenylboric acid
and analyzed by gas chromatography-mass sclective detector. That was confirmed as MCPD-phenylboronate.
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acetate®} Extrelut NT 3 column® MerckAtollA 413}
o ARSI MCPDE 20% NaCl 899 3o 100 ppm
9] stock solution THE®] AME-319TL, phenylboric acid
© ethyl acetate®] =49 02%7F =A #|Z3l4ch NaCls
Aet T E A EHE ARSI

B0l AREH 7|3'ZE= GC-ECD(Gas Chromatograph
with Electron Capture Detector, Hewlett Packard, HP 6890),
GC-MSD(Gas Chromatograph with Mass Selective Detector,
Hewlett Packard, HP 6890), Rotary vaccum evaporator
(EYELA), Vortex mixer(Thermolyne) 52 AM-8}3ith.
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Fig. 1. GC chromatogram of MCPD(A) and MCPD-phenylboronate(B).
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Fig. 2. 3-monochloro-1,2-propanediol reaction with phenyl-
boric acid.
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Fig. 3. Plot of the concentration of MCPD against the ratio
of peak height.
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Table 1. Recovery test of MCPD according to extraction
methods

Concentration of MCPD A%) B(%)
(ppm)
2.53 79.82+£0.25 96.42 + 0.28
5.06 70.15+0.34 89.16 £ 0.32
12.65 6591 £0.19 84.76 £ 0.51
253 58.79+0.41 60.48 +0.38
Mean t+ S.D.

A: Direct extraction of ethyl acetate
B: Extraction by Extrelut 3 column
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Fig. 4. GC chromatogram of MCPD extracted by Extrulet column(A) and ethyl acetate(B) in MCPD spiked ganjang.
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Fig. 5. Total ion chromatogram(A) and mass spectrum(B) of MCPD-phenylboronate extracted in ganjang.
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