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Abstract[ JThe antioxidant activity and the pharmacologically active constituents such as nucleosides
and phenolic substancs of Panax ginseng C.A. Meyer (white ginseng powder) treated with gamma irradia-
tion (RI group) and ethylene oxide fumigation (EQ group) were compared with those of non-treated
ginseng (control group). High performance liquid chromatograms of nucleosides in three groups were
similar with each other. The bathochromic effect of phenolic substances at UV absorption region tends
to be higher for EO group than RI group. This tendency was also observed in heat treatment of each
group. However, the antioxidant activity may have some effects on the labile property of phenolic substa-
nces. In summary, the gamma-irradiated ginseng was more stable than the ethylene oxide-treated gin-
seng, but both ginseng samples gave the similar antioxidant activity.

Key words[ |Panax ginseng C.A. Meyer, gamma irradiated ginseng, lipid peroxidation, ginseng phenolic
substances.
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Mouse liver (1g)

| homogenated with 9 m/ saline under cooling

Homogenate 0.3 m/ + Test soln or water 0.1 m/ : or 0.04

mM FeCl; 0.1 m/

| incubated at room temp.

| added TBA reagent 3.7 m/(0.3% 2-thiobarbituric
acid +0.4% sod. dodecyl! sulfate in 7.5% acetate buf-
fer, pH 4)

| heated in a boiling water bath for one hr

Reaction mixture

| extracted with n-BuOH(4 m/)

n-BuOH layer

i

Optical density at 532 nm

TBA value=0.D. 0.1

Scheme 1. Measurement of TBA value.
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Table 1. Phenolic substance and saponin contents of
non-treated (control), ethylene oxide gas
treated (EO) and radio-irradiated ginseng po-

wder (RI)
Content in ginseng powder (%)
Sample Phenolic Saponin® P/S ratio*
substance®
Control 0.174+ 0.001¢  8.236+0.118 0.021
EO 0.194+ 0.008 8.800+ 0.070 0.022
RI 0.187+ 0.005 8.588+ 0.020 0.022

“Determined by diazotized sulphanilic acid, using feru-
lic acid as the standard compound.

*Determined by vanilline-H,SO,, utilizing ginsenoside
Re as the standard compound.

‘Ratio of phenolic substance to saponin by content.
YResults are given as meant S.D. from three detemi-
nation.
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Fig. 1. UV spectrum of the extract of non-treated gin-
seng powder. Extract (100 m/) was prepared
from the powder (20 g) by percolating with 40%
(V/V) ethanol at room temperature for 3 days.
UV spectrum was obtained after 32-fold dilu-
tion of the extract with the solvent.
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Fig. 2. Differential UV spectra. C : non-treated ginseng
extract (control), EO:ethylene oxide-treated
ginseng extract, RI:radio-irradiated ginseng
extract.
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Fig. 3. Gelfiltration of the ginseng extracts on a Se-

phadex G-25 column, using 5% ethanol as elu-
ting solvent.
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Fig. 4. HPLC chromatograms of nucleosides in gin-
seng extracts.
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Fig. 5. Hyperchromic effects of phenolic substances by
heat treatment. Each extract was treated in 40
% ethanol at 80 for 1, 5, 10 and 24 hr. Increa-
ses in absorption intensity at 280 nm (A) and
320 nm (B) were observed in all three samples
of ethylene oxide gas-treated (W), radio-irradia-
ted (4), and untreated (®) extracts of ginseng
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Fig. 6. Antioxidant activities of various white-ginseng powders during storage at room temperature and in poly-
ethylene pail packaging after gamma irradiation and ethylene oxide fumigation. Storage period : (A), one
month; (B), 20 months; (C), 32 months. The antioxidant activities were assessed by measuring the inhi-
hition of lipid peroxidation in mouse liver homogenate in absence (A, B) and presence (C) of FeCl, after
incubation with ginseng extract. The extract was prepared from the ginseng powder (1g) by percolat-

ing with water (10 m/) at room temperature overnight. —@— : gamma irradiated ginseng, —O— :
:non-treated ginseng, and ----: : control.
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