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ABSTRACT-Instrumental determination was performed for the analysis of residues of ethylene
oxide(EO), ethylene chlorohydrin(ECH) and ethylene glycol(EG) in white ginseng powders which were
deaerated for 30 min after EO fumigation. Gas chromatographic data showed that EO residues were
570 ppm in the immediate samples after deaeration and 170 ppm in the stored ones for 8 days at 30+
1°C, respectively, showing a decreasing tendency with elapsed time. On the other hand, ECH and EG
residues in samples as the secondary products of EO were 17,650 ppm and 727 ppm stored for one
month, and 9,595 ppm and 221 ppm stored for 3 months, respectively.
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Table 1. Gas chromatographic conditions for the determina-
tion of ethylene oxide(EO), ethylene chlorohyd-
rin(ECH) and ethylene glycol(EG)

EO ECH EG
(Head space method) (Solvent extract method)
Column: HP-FFAP
(polyethylene glycol-TPA modified, 50mX0.2mm 1.d.)

Temp : Column oven : 40C 80C(2Zmin )/5C/190C/40°C/220C
Injection port : 150 200C
Detector . 150C 200C

Gas flow{splitless) -

Carrier(He) 1.5 ml/min
Hydrogen ! 20 ml/mia
Air : 400 ml/min
make-up > 20ml/min
Sample size Dolml 5pul 141
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Fig. 1. Gas chromatograms of ethylene oxide(EO). A,
standard(43.94 ppm) ; B, white ginseng powders
ethylene oxide fumigated.
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Fig. 2. Calibration curve of ethylene oxide by head space
method.

Table 2. Residue of ethlyene oxide(EO) in white ginseng
powders after EO fumigation®

Time after EO fumigation .
Residue(ppm)

days, 30+ 17C
0 570
2 323
6 179
8 170

“Deaeration time after EQ fumigation was 30 min.
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Fig. 3. Gas chromatograms of ethylene chlorohydrin(ECH)
and ethylene glycol(EG). A, standard ; B, white gin-
seng powders ethylene oxide fumigated.
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Fig. 4. Calibration curves of ethylene chlorohydrin{upper)
and ethylene glycol(lower).
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Table 3. Residue of ethlyene chlorohydrin(ECH) and

ethylene glycol( EG) in white ginseng powders af-
ter ethylene oxide(EO) fumigation®

Time after EQ fumigation Residue({ppm)
{months, 30£1C) ECH EG
1 17,650 727
3 9. 595 221

*Deaeration time after EO fumigation was 30 min.
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