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ABSTRACT - This study was carried out to investigate the antioxidant effects of extracts from 9 species of forest
plants in Korea. DPPH, ABTS, NaNO,, hydrogen peroxide radical scavenging activity and reducing power activity
were evaluated to measure the antioxidant activities of plant extracts. As a result, Geranium thunbergii has been iden-
tified as the most effective antioxidant resource. Also, total phenolic content was highest in Geranium thunbergii
(303.94+0.63 mg GAE/g) among 9 species extracts. Total flavonoid content was highest in Rosa multiflora
(24.32+0.22 mg QE/g) and proanthocyanidin content was highest in Vitis ficifolia (279.00+4.58 mg CE/g) among 9
species extracts. In addition, the protective effect of plant extracts in H,0,-induced human dermal fibroblast (HDF)
cell systems were also assessed. Significant protective effects in H,0,-induced human dermal fibroblast (HDF) cell
systems were found in all plant extracts, especially in Geranium thunbergii. These results suggest that Geranium thun-
bergii could be a potential natural resource for antioxidant activity.
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Table 1. The information of Korean native forest plants

sto] AlLbalsitt.
DPPH 2HtZ 275 (%) = [(Ac - As) / Ac] x 100
CABRET T

Ac
Stem, Leaf
Fruit

ABTS 2t} 2915 5%
Parts
Fruit, Leaf, Petal, Sprout

TAE FBE, As
ABTS 2t 22752 Cho 59 WHo2 43190

Scientific name
Fruit

Sprout
Leaf
Fruit
Leaf

Duchesnea chrysantha (Zoll. & Moritzi) Miq.
Stem, Fruit, Sap, Sprout

Rosa multiflora Thunb.
Ribes mandshuricum (Maxim.) Kom.

Euscaphis japonica (Thunb.) Kanitz

Actinidiaceae

29 73
= ’3
No. Family
1 Asteraceae
2 Rosaceae
3 Rosaceae
4 Grossulariaceae
5 Staphyleaceae
6 Simaroubaceae
7 Vitaceae
8 Geraniaceae
9

Ailanthus altissima (Mill.) Swingle f. erythrocarpa (Carriere) Rehder
Vitis ficifolia Bunge var. sinuata (Regel) H. Hara

Geranium thunbergii Siebold ex Lindl. & Paxton

Actinidia arguta (Siebold & Zucc.) Planch. ex Migq.
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Results and Discussion

DPPH, ABTS, OfZIAHH, Hydrogen peroxide A 7% 9l
reducing power Z/d
S AFAE 9F 70% e FEEe| Pilst @
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Bk, 01%?‘%}2” DPPH 2HH|Z 4752 o2 E0] 60 png/
mL o]a}e] W IC, #hS HolwA 7P =& &4
AL, 74 HL‘/PT7P 160 pg/mL ©1/d<] =2 1C,, %k
olWA] 7P vre 42 wtl ABTS UL 2459
735, Aol o]dZo] 27t 51.7241.36, 46.99+3.23 pgy/
mLe] IC,, #ko2 7HE =2 &S W3l DPPH ez
2A%NA M we 4E wA ARRIETL
123.12+1.11 pg/mLe] IC,, oz ABTS Uz &A% o
A 7F v @4e 1) o]Ate] A= Sung 520
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Nitric oxide= A WAl NO synthase (NOS)2] Zull
z-2- o] o] L-argininep_il‘i—Ei AAE = SgFALE =
S dubdow welukge] Fod ¥ A
Bge] NO A4 9% W Fuely A 59
_JE

o] ¥ 29| WG oA FEA AT, 3

o 2 o oZ:

W2 WL W

H
31
Z3F9] hydrogen peroxide= 34X H o] S X3}
of FNAs} W HEF 5o 4o delo] HA M=
7% Aste i dF WS FAIFITkAL Biso] X
oY, opdtd AT A, v, W], Hele 7zt
7b 119.87+1.62, 122.58£2.17, 139.0143.88 pg/mLe] IC,,

Table 2. IC,, values of DPPH, ABTS, NaNO,, hydrogen peroxide radical scavenging activity and O.D. value (700 nm) of reducing power

activity of Korean native forest plants

No. DPPH ABTS NaNO, Hydrogen peroxide Reducing power

(ng/mL) (ng/mL) (ng/mL) (nug/mL) 50 ug/mL 100 pg/mL 200 pg/mL
1 95.0243.95%" 70.38+0.86" 139.01+3.88¢ 125.90+6.54¢ 0.22+0.01" 0.330.00" 0.76+0.07°
2 104.64+1.88¢ 73.47+4.32¢ 122.58+2.17¢ 431.67+20.35° 0.18+0.00™ 0.31£0.00' 0.53+0.00°
3 99.73+4.71% 51.72+1.36° 119.87+1.62¢ 232.11£10.44° 0.25+0.00 0.41x0.01" 0.74+0.03°
4 160.79+4.38" 123.12+1.11° 171.87+1.46° 194.10+4.13° 0.15+0.00° 0.24+0.015 0.41£0.01°
5 91.35+4.34° 113.57+10.32* 375.36£12.12° 125.112.04¢ 0.17+0.00™ 0.37+0.008 0.70+0.00°
6 103.21£9.66* 105.67+7.20% 363.48+5.98" 80.02+3.25¢ 0.26+0.01 0.57+0.00¢ 1.16+0.00*
7 132.46+4.67° 105.99+3.80™ 392.13+17.18" 105.16+4.69° 0.11+0.00° 0.19+0.00™ 0.35+0.02¢"
8 53.24+2 .42f 46.99+3.23¢ 366.70+28.58° 65.73+4.48" 0.20+0.00™ 0.41£0.00" 0.71+0.01°
9 119.98+5.11°¢ 100.81£1.96° 545.13+13.55° 128.70+5.92¢ 0.10+0.00° 0.18+0.00™ 0.34+0.00"

DResults are presented as the mean+SD of 3 independent in triplicate. Means with different letters are significantly different at p<0.05 by

Duncan’s multiple range test.
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)9 FAKSE AE Felsgn. &, Eetnco|=9] g
Az, BYUIFE7) 24324022 mg QE/goE 71 =
T ZFHEEolEE S AS YERHIT LC-MSE
Ao A A A48 Pang 579 o
of mz2™, Autio] e e SgtRicol= 4
S UEAHOSZ rutin, quercetin, kaempferol, lysionotin,
oleanolic acid o= EAHCH, o5 Fits}, 4
T 59 5o F gy AU w1 A FE, 7}
AW W9 7F o]ojA Z+7Z} 20.88£0.96 mg QE/g,
19.01+0.86 mg QE/g, 13.13+0.77 mg QE/gl 2 T}E A&
FEE ¥ £ F SR o= IS A Ao
UeERHATH ZEQIEAlIY s S A, 7hvt
A F7}F 279.00+4.58 mg CE/gC & 7M & ks
A, ©el(156.33+6.33 mg  CElg),  7FX b
(127.78+8.88 mg CE/g), A& }7(85.67+4.91 mg CE/g)7}
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Table 3. Total phenolic, total flavonoid and total proanthocyanidin contents of Korean native forest plants

No. TP (mg GAE/g)" TF (mg QE/g) TA (mg CE/g)
1 138.45+7.927 13.13+0.77¢ 43.33+£7.51°
2 123.95+2.85¢ 11.44+0.42¢ 24.56+4.02°
3 183.01+1.96° 24.32+0.22° 85.67+4.91¢
4 40.59+0.32" 19.01£0.86° 127.78+8.88°
5 163.21+1.05¢ 8.67+0.28" N.D?Y
6 245.78+2.51° 12.74£1.51% 2.44+1.26%
7 175.04+2.07¢ 20.88+0.96" 279.00+4.58°
8 303.94+0.63* 9.40+0.58" 4.11£2.41#
9 135.73+£1.69" 12.27+0.37% 156.33+6.33"

UTP; total phenolic contents, TF; total flavonoid contents, TA; total proanthocyanidin contents, GAE; gallic acid equivalent, QE; querce-
tin equivalent, CE; catechin equivalent.

JResults are presented as the mean+SD of 3 independent in triplicate. Means with different letters are significantly different at p<0.05 by
Duncan’s multiple range test.

IN.D. not detected.
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Fig. 1. Effects of Korean native forest plants on cell viability. Cell
viability was measured by XTT assay. The exponentially growing
cells were plated into 96-well plates at a density of 1 x 10° cells/
well in DMEM/FBS medium and incubated for 24 h prior to
treatment at 37°C in 5% CO,. Cells were divided into a control
group and treatment groups. Results are presented as the
meantSD of 3 independent in triplicate. Means with different let-
ters on the same kind of bars are significantly different at p<0.05
by Duncan’s multiple range test.
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Fig. 2. Effects of Korean native forest plants on cell viability on
H,0,-induced cell damage in human dermal fibroblasts (HDFs)
cell system. HDFs were treated with 1 mM H,0, and stained with
XTT to show survival cells compared to non-treated group.
Results are presented as the mean+SD of 3 independent in tripli-
cate. Means with different letters on the same kind of bars are sig-
nificantly different at p<0.05 by Duncan’s multiple range test.
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Fig. 3. Intracellular reactive oxygen species (ROS) generation in
human dermal fibroblasts (HDFs) treated with Korean native for-
est plants or H,0,. The relative fold increase of detected ROS was
measured. Intracellular ROS generation was measured using the
H,DCFDA method. Cells were exposed to plant extracts for 24 h,
then 1 mM H,0, for 2 h. Results are presented as the mean=SD of
3 independent in triplicate. Means with different letters on the
same kind of bars are significantly different at p<0.05 by Dun-
can’s multiple range test.
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