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Anti-oxidative Activity of Ethyl acetate Fraction of the Dried Ginger in
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Abstract — Ginger (Zingiber officnale Roscoe, Zingiberaceae), which is a well-known food seasoning, has been used as a tra-
ditional medicine for the treatment of gastrointestinal disorder, vomiting and cough in Korea, China and Japan. Ethanol extract
from the dried ginger (DG) was successively partitioned as methylene chloride, ethyl acetate, #-butanol and H,O soluble frac-
tions. Among those fractions the ethyl acetate soluble fraction (EDG) showed the most potent DPPH radical scavenging and
superoxide quenching activities. To know the effect of antioxidant activities of EDG, we tested the activities of superoxide dis-
mutase (SOD) and catalase together with oxidative stress tolerance and intracellular ROS level in Caenorhabditis elegans. To
investigate whether EDG-mediated increased stress tolerance was due to regulation of stress-response gene, we quantified
SOD-3 expression using transgenic strain including CF1553. Consequently, EDG elevated SOD and catalase activities of C.
elegans, reduced intracellular ROS accumulation in a dose—dependent manner. Moreover, EDG-treated CF1553 worms exhib-

ited significantly higher SOD-3::GFP intensity.
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Fig. 1. DPPH radical scavenging effects of the methanol
extract, and its fractions from the dried ginger.
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Fig. 2. Xanthine-originated superoxide quenching activities of
methanol extract, and its fractions from the dried ginger
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Fig. 3. Effect of ethyl acetate fraction of the dried ginger on the stress resistance proteins of wild type N2 nematodes. (A) The
enzymatic reaction of xanthine with xanthine oxidase was used to generate -O,- and the SOD activity was estimated spectropho-
tometrically through formazan formation by NBT reduction. SOD activity was expressed as a percentage of the scavenged amount
per control. (B) Catalase activity was calculated from the concentration of residual H,O,, as determined by a spectrophotometric
method. Catalase activity was expressed in U/mg protein. Data are expressed as the mean+S.E.M. of three independent experiments
(N=3). Differences compared to the control were considered significant at **p<0.01 and ***p<0.001 by one-way ANOVA.
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Fig. 4. Effect of ethyl acetate fraction of the dried ginger on
the intracellular ROS accumulation of wild-type N2 nema-
todes. The worms were incubated with 50 uM juglone for 2 h,
and subsequently treated with the fluorescent probe H,-DCF-
DA. Intracellular ROS accumulation was quantified spectro-
metrically at excitation 485 nm and emission 535 nm. Plates
were read 30 min for 90 min. Data are expressed as the mean
+ S.E.M. of three independent experiments (N=3). Differences
compared to the control were considered significant at
**p<0.01 and ***p<0.001 by one-way ANOVA.
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Fig. 5. Effect of ethyl acetate fraction of the dried ginger on
the stress tolerance of wild-type N2 nematodes. For the oxi-
dative stress assays, worms were transferred to 96-well plate
containing 1 mM of juglone liquid culture, and then their via-
bility was scored. Statistical difference between the curves was
analyzed by log-rank test. All experiments were done in trip-
licates.
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Table I. Effect of ethyl acetate fraction of the dried ginger on the oxidative stress tolerance of C. elegans.

Stress Fraction Mean lifespan Maximum lifespan Change in mean Log-rank
condition (h) (h) lifespan (%) test
| mM Control 142+0.0 23 - -
Juelone 250 pg/mL 19.1+0.2 29 34.1 **%p<0.001
& 500 pg/mL 28.8+0.5 39 91.9 **xp<0.001

Mean lifespan presented as mean+S.E.M data. Change in mean lifespan compared with control group (%). Statistical significance
of the difference between survival curves was determined by log-rank test using the Kaplan-Meier survival analysis. Differnces

compared to the control were considered significant at ***p<0.001.
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Fig. 6. Effect of ethyl acetate fraction of the dried ginger on the expression of SOD-3 was determined using transgenic nematodes.
Mean GFP intensity of CF1553 mutant was represented as meantS.E.M. of values from 19 to 25 animals per each experiment. The
GFP intensity was quantified using Image software by determining average pixel intensity. Images of SOD-3::GFP expression of
CF1553 worm in the presence or absence of ethyl acetate fraction. Data are expressed as the meantstandard deviation of three
independent experiments (N=3). Differences compared to the control were considered significant at *p<0.05 and ***p<0.001 by
one-way ANOVA.
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