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Antioxidative and Cellular Protective Effects of Dolwoe
(Gynostemma pentaphyllum Makino) Extracts against Oxidative Stress
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Abatract — In this study, we investigated the total phenolic and flavonoid contents, component analysis, antioxidative activity
and cellular protective effects against oxidative stress on human skin cells in 50% ethanol extract, ethyl acetate fraction and
aglycone fraction obtained from Gymnostemma pentaphyllum (G pentaphyllum) Makino. The DPPH (1,1-diphenyl-2-pic-
rylhydrazyl) scavenging activites (FSC,) of the 50% ethanol extracts, ethyl acetate fraction and aglycone fraction were 246.8,
147.2, 128.9 ng/mL, respectively. Reactive oxygen species (ROS) scavenging activities (OSCs,) of the 50% ethanol extract,
ethyl acetate fraction and aglycone fraction on ROS generated in Fe3+-EDTA/HzO2 system using the luminol-dependent che-

miluminescence assay were 37.15, 10.74,

7.19 pg/mL, respectively. We investigated the cellular protective activity and the

results showed that treatment of aglycone fraction (0.05-0.39 pg/mL) protect human skin cells in a concentration-dependent
manner when the skin cell damages were induced by treating them with H,O,. These results suggest that extract/fractions of
G pentaphyllum Makino may be applicable as natural antioxidants in cosmetics.

Keywords — Gynostemma pentaphyllum Makino, Antioxidant, Cellular protective effect, Components analysis, Cosmetics
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Fig. 1. Scheme for preparation of extract/fractions from G
pentaphyllum Makino.
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HPLC % LC/ESI-MS/MSE 0|88t =2| F&22| o
£ BM - LC #4412 autosampler?} PDA-UV detector’} &
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5 uLZ 3tk MS/MS #2492 Thermo-Finnigan LCQ Deca
XP plus ion trap mass spectrometer, with ESI interfaceS
A3} 99 Th. Negative ion modelZ capillary voltage=
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Table 1. HPLC conditions for separation of ethyl acetate
fraction and aglycone fraction from G pentaphyllum Makino

Column Shim-pack VP-ODS C18 (L:250 nm,
LD:4.6 mm)

Detector UVD 170s DIONEX

Flow rate 1.0 mL/min

Injection 20 pL

volume

Mobile A: 2% acetic acid in D.W

phase B: 0.5% acetic acid in 50% acetonitrile
solution

Gradient 0-10.0 min, 0% (v/v) of B; 10.0-30.0 min, 0-

elution 20% (v/v) of B; 30.0-100.0 min, 20-80% (v/v)

of B; 100.0-110.0 min, 80% (v/v) of B; and
110.0-115.0 min, 80-0% (v/v) of B
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Table II. Yields and bioactive compounds contents of G
pentaphyllum Makino extract/fractions

Total phenolic Total flavonoid

Kiz(l;i; (gallic acid, (quercetin,
mg/g) mg/g)
50% EtOH extract 18.1 197.8 478
EtOAc fraction 1.3 409.8 99.6
Aglycon fraction 0.7 517.2 103.4
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Fig. 2. Free radical scavenging activities of extract/fractions
from G pentaphyllum Makino and reference. Data are indi-
cated as meantSD. *p<0.05 compared with (+)-a-tocopherol.
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Fig. 3. ROS scavenging activities of extract/fractions from G
pentaphyllum Makino and reference. Data are indicated as
mean+SD. *p<0.05 compared with L-ascorbic acid.
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Fig. 4. Effects of 50% ethanol extract/fractions from G pen-
taphyllum Makino on HaCaT cells viability. HaCaT cells were
treated with different concentration of samples, and cytotoxic-
ity was then determined by the MTT assay. Data are presented
as meantSD. *p<0.05 compared with untreated control in
50% ethanol extract dose-treated groups, #p<0.05 compared
with untreated control in ethyl acetate fraction dose-treated
groups, '”p<0.05 compared with untreated control in aglycone
fraction dose-treated groups.
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Fig. 5. (A) Cell protective effects of 50% ethanol extract/frac-
tions from G pentaphyllum Makino on H,0,-induced HaCaT
cell. HaCaT cells were treated with different concentration of
sample for 24h after being exposed to oxidative stress.
*p<0.05 compared with untreated control in 50% ethanol
extract dose-treated groups, #p<0.05 compared with untreated
control in ethyl acetate fraction dose-treated groups, p<0.05
compared with untreated control in aglycone fraction dose-
treated groups. (B) Rate of increace in proliferation of ell pro-
tective effects. -eo-: 50% EtOH extract, -m-: EtOAc fraction,
-A-: aglycone fraction. Data are presented as mean+SD.
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Srutinoside, GPME2= quercetin 3-4-O-glucoside, GPME3
+ astragalin, GPME4+= caffeic acid, GPME5+< quercetin,
GPME6= ferulic acid, GPME72 kaempferol= 1|1
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® @ @ @ @ @ ® @ 6

Fig. 6. TLC chromatogram of ethyl acetate fraction from G
pentaphyllum Makino and references. (A) Eluent system: ethyl
acetate : chloroform : formic acid : DW =8 : 1 : 0.5 : 0.4 (v/
v), @ kaempferol 3-O-Brutinoside, 2 ethyl acetate fraction,
@ quercetin 3-B-O-glucoside, @ astragalin. (B) Eluent sys-
tem: ethyl acetate : chloroform : formic acid : DW =10 : 5 :
0.5 : 0.4 (viv), D caffeic acid, @ quercetin, 3 ethyl acetate
fraction, @ ferulic acid, & kaempferol.
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R¢ Value R; Value
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GPMAG  0.68
GPMA5  0.66
GPMA4  0.60
GPMA3  0.26
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Fig. 7. TLC chromatogram of aglycone fraction from G pen-
taphyllum Makino and references. (A) Eluent system: ethyl
acetate : chloroform : formic acid : DW =8 :1:0.5:04 (v/
v), @ kaempferol 3-O-frutinoside, (2 quercetin 3-3O-gluco-
side, 3 aglycone fraction, @ astragalin. (B) Eluent system:
ethyl acetate : chloroform : formic acid : DW =10 : 5: 0.5 :
0.4 (viv), D caffeic acid, @ quercetin, @ aglycone fraction,
@ ferulic acid, ® kaempferol.

peak 3(kaempferol 3-O-Brutinoside), GPME22 peak 5
(quercetin  3-30O-glucoside), GPME-2 peak 4(astragalin),
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GPME6-S peak 2(ferulic acid), GPME7-2 peak 7(kaemp-
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Fig. 8. The HPLC chromatograms of ethyl acetate fraction (A)
and aglycone fraction (B) from G pentaphyllum Makino at
360 nm absorbance. 1: GPME4, 2: GPME6, 3: GPMEI, 4:
GPME3, 5: GPME2, 6: GPMES, 7: GPMET.
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Table III. LC/ESI-MS characteristics of ethyl acetate fraction from G pentaphyllum Makino in ion mode

HPLC Retention Molar MS ions
g;;l((:i pack cfr?éierﬁl time mass (g/ (1‘1“;;) iclilzgigl‘;; POSiE::/’Zi)OHS Reference
No. (min) mol) _ .
[M-H] [M+H]
GPMEI1 3 Kaempferol 3-O-frutinoside  59.988 594.5 264.8, 347.1 - 595.3 31)
CyH;3005
GPME2 5 Quercetin 3-£0-glucoside 76.313 464.4 255.7, 355.1 - 465.6 32)
C21H20012
GPME3 4 Astragalin 61.531 448.4 265.4, 343.9 4472 449.1 33)
CyHy0y
GPME4 1 Caffeic acid 36.971 180.2 292.4, 331.0 - 181.1 34)
CoH;0,
GPMES5S 6 Quercetin 100.515 302.2 254.4, 3704 301.3 303.3 35)
CysH,00,
GPMES6 2 Ferulic acid 50.335 194.2 279.1, 325.0 - 195.1 35)
C,oH,00,
GPME7 7 Kaempferol 115.605 286.2 264.4, 365.1 - 287.0 36)
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