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Abstract

This study was carried out to examine the effects of gamma irradiation on the color removal, antioxidation,
DPPH radical scavenger, and antimicrobial activity of Schizandra fructus extracts by different solvents. Schi-
zandra fructus was extracted by hot water, ethanol, acetone and methanol, and the extracts were irradiated 10,
20 and 30 kGy with gamma rays. Hunter color L—value was increased by irradiation in a dose—dependent manner,
resulting in brighter color for all solvents used. The a and b values were decreased by irradiation in a dose-
dependent manner. Antioxidant activity of the ethanol extract of Schizandra fructus against soybean oil was the
highest. The free radical scavenging activity was the strongest in hot water extract. All solvent extracts from
Schizandra fructus had the strongest antimicrobial activities to B. subtilis, B. natto, B. megaterium, S. aureus,
Sal. typhymurium and E. coli. These results suggested that Schizandra fructus extracts have a strong potential
as natural food preservatives and cosmetic raw materials. Furthermore, irradiation may not influence adversely
on biological activites of the extracts when irradiated up to 30 kGy.
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Table 1. Microorganisms tested for antimicrobial activity of
Schizandrae fructus

Incubation
Organisms Medium tempera—
ture (°C)
Bacillus subtilis KCCM 11314 NB' 37
G Bacillus natto M-1002 NB 37
ram (+) . . .
Bacillus megaterium KCCM NB 37
35409
Staphylococcus aureus ATCC NB 37
65389
Gram (-) Salmonella typhimurium NB 37
ATCC 13311
Escherichia coli ATCC 25922 NB 37

UNB: nutrient broth.
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Table 2. Effect of gamma-irradiation on color changes of Schizandrae fructus extract with different solvents”
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Solvent Hunter Treatment SEM?
color value Control 10 kGy 20 kGy 30 kGy
L 79.56° 99.42¢ 100.49° 101.04° 0.0708
a b C ¢
Hot water a 30.06 0.03 -0.57 -0.61 0.0137
b 26.06" 11.22° 792° 5.54¢ 0.0245
4E” 0.00 3894 41.29 42.70
L 89.92° 101.86° 102.18° 102.27° 0.0109
@ d - h
Ethanol a 14.94 -0.90 -0.35 -0.23 0.0088
b 7.27" 467° 217 1.59° 0.0075
4E 0.00 19.99 20.24 20.36
L 89.00 99.28° 100.46" 100.74° 0.0103
o) _ b _ o _ d 1
Acet a 7.06 0.39 0.99 1.13 0.008
cetone b 30.84° 16.45" 12.39° 11.3¢° 0.0057
4E 0.00 19.19 23.16 24.15
L 87.23¢ 101.34° 101.96 101.93° 0.0183
1 aed 117 ~0.66° 0.0061
Methanol a 15.04 1.85 1.17 0.66
b 19.39" 9.04 557 3.76° 0.0077
4E 0.00 24.31 25.90 26.59
v”Different letters (a~d) within the same row differ significantly (p<0.05).
YSEM = Standard errors of the mean (n=12).
# 4E = Overall color difference (V (4L)2+ (da)*+ (4b)?).
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Fig. 1. 2-Thiobarbituric acid reactive substances (TBARS) value of oil emulsion containing Schizandrae fructus extracts (100

ppm) with different solvents the during storage at 60°C.

A:70% ethanol extracts, B: 70%6 methanol extracts, C:70% acetone extracts, D: 70% heating extracts.
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Table 3. Scavenging effect of Schizandrae fructus extracts
with different solvents after gamma irradiation against DPPH
radicals (unit: %)

Irradiation dose (kGy)
10 20

67.02 51.60
22.20 2797
21.63 1957
25.07 25.08

0
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50.81
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Table 4. Antimicrobial activities of Schizandrae fructus extracts with different solvents after gamma irradiation

Strains Irradiation Clear zone on plate (mm)
otrains ) ~
dose (KGy) Hot water Ethanol Methanol Acetone
0 137+058" 1371058 16.3+2.08 13.3+0.58
Bacillus subtilis 10 18.0+0.00 16.8+0.29 163%1.15 153+0.58
KCCM 11314 20 16.720.58 180*1.00 217153 17.3£058
30 20.5%0.50 19.710.58 20.3+0.58 17.2+0.29
0 11.0x2.00 12.3%+0.58 10.8£0.76 10.8+0.76
Gram(+) Bacillus natto 10 153%+1.53 13.5+0.50 143%1.15 125+ 05
M-1002 20 17.3%1.15 15.2+0.29 17.0£1.00 17.0+1.00
30 14.0X3.00 1752050 17.3%1.53 182+1.04
Bacillus 0 148%1.04 147058 14.3+0.58 17.0+1.00
mega[érium 10 1872153 1721104 153*1.53 155%0.50
[ 20 203%*1.15 16.3+10.58 150*1.00 16.8+0.29
KCCM 35409 30 2034058 173+153 168+0.29 175%0.50
- ; 0 127%153 15.0%£2.65 10.5%0.20 13.2£1.04
22‘;‘@’2 lococeus 10 163+ 1.15 148+0.76 108+0.29 115050
N - 20 17.3£0.58 16.3+0.58 12.8+£0.58 12.3£058
ATCC 65389 30 16.7£0.58 17.3+0.58 11.3+0.58 125%=0.50
Sulmonella 0 103+0.58 103+058 113£153 1034058
Gram(-) ok . 10 157%1.15 14.7+2.08 11.7%x1.15 97x1.15
K‘%é’g”{g’gﬁ 20 147+153 16.8+0.76 12.3+2.08 9.3+0.58
30 188%1.04 155%0.50 16.0+2.65 9.7%+153
0 31.7+058 227+153 217+ 115 25.7+058
E. coli 10 36.3*1.15 287+1.53 2771058 285x0.50
ATCC 25922 20 36.7*+1.53 285+0.87 29.3+0.58 295%x0.50
30 36.0*1.00 2951050 20.0%1.00 283%1.15
“Mean * standard deviation (n=3).
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