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Effect of Contolled Atmosphere Storage on the Antioxidative and
Cytotoxic Activities of Fresh and Red Ginseng
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Abstract : 4-year-old fresh ginseng was stored for 12 weeks at 4°C under the CA storage and sam-
ples were withdrawn after every 1, 2, 3, 4, 6, 8 and 12 weeks for processing of red ginseng. An-
tioxidative and cytotoxic activities of steamed red ginseng for the quality evaluation are summarized
as follows: Reducible activity of water extract to 1,1-dipenyl-2-picryl hydrazyl increased with in-
creasing storage period. Antioxidative activity of red ginseng did not change in petroleum ether frac-
tion, while 1t had a tendency to increase m the fractions of ethyl ether and ethyl acetate with in-
creasing storage period. In contrast to fresh ginseng, malonaldehyde formation in hepatin microsome
of red ginseng processed from fresh ginseng stored in COO:N, (6:4:90) with a 0.5% DF-100 imm-
ersion condition decreased but was not changed significantly by the period of storage. Cytotoxic ac-
tivity against cancer cell at a 40 mg/m/ concentration of red ginseng slightly increased with an in-
crease in storage period but no effect was observed at the concentration less than 10 mg/m/.

Key words : Controlled atmosphere storage, fresh ginseng, red ginseng, antioxidative activity, cy-
totoxic activity.
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Ginseng power

extracted with 8()
filtered
- evaporated

¢ methanol at 75"'C

Methanol extract

dissolved i water
extracted with petroleum ether

l Petroleum ether la_v?l Aqueous layer
-extracted with ethyl ether

Ethyt ether layer Aqueous layer

—extracted with ethyl acetate

Ethyl acetate layer

Aqueous layer

extracted with 1-butanol
saturated with water

t-Butanol layer Aqueous layer

Fig. 1. Flow chart for preparation of methanol extract
and solvent fractions.
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Table 1. Reducible activity and brown color intensity
of red ginseng processed from CA stored
fresh ginseng (Unit : %)

Storage time (weeks)

Extract

0 4 8 12
Water 615 624 631 637
50% Ethanol 63.2 635 64.2 650
Brown color intensity 0.15 024 030 0.32
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Table 2. Changes in peroxide values of the antioxida-
tive fractions of red ginseng processed from

CA stored fresh ginseng
(Unit : meg/kg)

Storage time (weeks)

Fraction
0 4 3 12
Petroleum ether 38 39 41 40
(97.2%) (97.1%) (97.0%) (97.1%)
Ethyl ether 87 83 81 78
(93.6%) (93.9%) (94.1%) (94.3%)
Ethyl acetate 392 374 370 368

(71.2%) (72.5%) (72.8%) (73.0%)

* Reducible activity to 1,1-diphenyl-2-picrylhydrazyl
was determined at 517 nm hy percentage decrease
against control without addition of the extract.

"Brown color intensity was represented of ab-
sorhance at 420 nm.

* Peroxide value of control was 1362 meq/kg.
" Inhibitory effect of peroxides was calculated as follow:
POV of control — POV of sample
x 100
POV of control
‘ Values 1n parenthesis represent % inhibition.
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Table 3. Changes in TBA values of the antioxidative
fractions extracted from red ginseng pro-
cessed from CA stored fresh ginsengs

(Unit : meg/kg)

wh - oAl

Storage time (weeks)

Fraction

0 4 3 12

Petroleum ether 7.5 7.4 7.6 7.3
(90.0%) (90.29%) (89.9%) (90.3%)

Ethyl ether 8.7 8.4 8.1 7.8
(88.4%) (88.8%) (89.3%) (89.6%)

Ethyl acetate 28.6 275 24.5 23.2

(62.0%) (63.4%) (67.4%) (69.1%)

“TBA wvalues of the linoleic acid-0.1 M phosphate
buffer (pH 7.0) substrates were determined by ab-
sorbance (0D 532 nm % 100).

"TBA value of control without addition of the frac-
tions was 75.2.

‘The inhibitory effect of malonaldehyde was cal-
culated as follows!

TBA value of control — TBA value of sample
TBA value of control
“ Values in parenthesis represent % inhibition.

x 100
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Table 4. Changes in malonaldehyde formation by pe-
troleum ether fraction of red ginseng
against lipid hydroperoxide formation in
hepatic microsome induced by nonen-
zymatic Fe®" /ascorbate system

Malondialdehyde formed
(nmol/mg protein)

2.84+0.12 (n=2~3)

Storage time
(weeks)

Fresh ginseng

0 2.22%0.10
2 2.38%£0.79
4 2.50%0.81
8 2.61£0.48
12 243%£0.71
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Table 5. Cytotoxic activities of red ginseng pro-
cessed from CA stored fresh ginseng on SK-

OV-3 (ovary carcinoma, human) cell lines
(Unit @ % inhibition)

Concentration Storage time (weeks)

(mg/m/) ) 9 4 8 12
5 0 0 9 4 0

10 20 17 13 19 24

20 43 57 36 39 45

40 79 94 95 95 97

* Inhibition ratio (%) = ( 1- (Ij x 100,

Table 6. The cytotoxic activities of red ginseng pro-
cessed from CA stored fresh ginseng on A
549 (lung carcinoma, human) cell lines

(Unit : % inhibition)

Concentration Storage time (weeks)

(mg/ml) 0 2 4 8 12

0.5 8 8 0 0 0

1 a1 7 737978

2 8% 97 92 93 93

4 100 100 100 100 100
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