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Abstract

The purpose of this study was to evaluate the antioxidant activity of Metaplexis japonica by using hot-water and
ethanol extracts of its leaf and stem. Yields of hot-water and ethanol extracts of M. japonica leaf were high at
6.89 and 6.23%, respectively. The polyphenol and flavonoid contents in ethanol extracts of M. japonica leaf (ALEE)
were high (86.96 and 60.73 mg/g, respectively). The electron-donating ability of all M. japonica extracts increased
with an increase in extract concentration, with the highest electron-donating ability of 36.20~68.19% shown by
hot-water extracts of M. japonica leaf (ALWE). The superoxide dismutase (SOD)-like activities of ALWE and
ALEE increased with an increase in extract concentration. The nitrite-scavenging ability of the extracts was the
highest at pH 1.2 and that of ALWE was higher than that of ALEE. The reducing power of 62.5 pg/mL. ALEE
was 0.09 and that of 1,000 ng/ml. ALWE was 0.44. The inhibitory effect of an ethanol extract of M. japonica
stem (ASEE) on tyrosinase was 13.81% at a concentration of 62.5 ng/mL and that of 1,000 pg/mL. ALEE was

57.04%.
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Electron donating ability (%) = [1-(S-B)/C] x 100
S : Sample ¥7}+9 3=
B : Blank®] &3%=

C : Control(N & F371H9 3%

SOD #AHENM &3

SOD A4 =% & Marklund 5(27)9] Hhydl what
w7ty zb 2% 02 mLol pH 8.5 273} tris-HCI
buffer(50 mM tris[hydroxymethyl] amino-methane+10 mM
EDTA) 3 mL®} 7.2 mM pyrogallol 02 mLE 7}slit). 13
ﬂv"— 25T A 1083t ¥F2-A)71 & 1 N HCl 0.1 mL& %+

< AAAZ]12L 420 nmol| A FFEE S48k SOD
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Nitrite scavenging ability(%) = [1—(S—B)/C]*100
S : Sample®] 4=

B : Blank®] $¥%

C : Control( A & FA7MHY 3=

32 A28 A6E (2015)

Xanthine oxidase X33 &4

Xanthine oxidase #] 3l &3Z}+= Stripe2} Corte(29)2] W
o wat A =, 24 A58 0.1 mLe 0.1 M
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0.1% FeCl; 0.5 mLE 7}3%t f*%%%&ﬁ](UV-zom,
Hitachi) = 700 mnoﬂ}ﬂ TBEE é@é}iﬂﬂ?‘r gdE e ‘g‘
Fro SR YRl e, tix7 2+ BHT(butyl
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EAIAz|
Park(32)9] W& 3-&ofe] e AP 33 o] whE
AAetl L, Bt EEd }E}Z Jetsiet. 7 Aed e

IBM SPSS Statistics(21.0, IBM Corp., Armonk, NY, USA)Z
o]-g-sto] U AulX] v‘i’*’;__’»‘i one-way ANOVA (analysis of
variance) 2} Duncan’s multiple range testS 2 A]8l] p<0.05
ANA fFode AFeta, B8kt

Table 1. Yield and the contents of polyphenol and flavonoid in
the extracts of Metaplexis japonica Makino from leaf and stem

Samplesl> Yield (%) Polyphenol (mg/g) Flavonoid (mg/g)
ALWE 6.89 66.5020.10" 402540.55"
ASWE 521 41.8740.14° 15.88+0.41¢
ALEE 6.23 86.96+0.24" 60.730.16"
ASEE 4.71 45.0040.14° 19.384047°

l)ALWE, Aneilerma japonica leaf water extract; ASWE, Aneilenn japonica stem water
extract; ALEE, Aneilena japonica leaf ethanol extract; ASEE, Aneilenn japonica
stem ethanol extract.

YAl value are expressed as meanSD of triplicate Determinations. Different superscripts
within the column are significantly different at p<0.05 by Duncan‘s multiple range
test.
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w7ty d 2719 47 3 70% AEE FEEY
giksl B =5 43kt F=1 1,1-diphenyl-2-picryl
hydrazyl(DPPH)9l| thgt 2 A}-3-ol 55 574 ¢ Z7}+= Table
29} 2o EFEAE AA 3HAksEA| <l ascorbic acidES
ARG Bhrte] A E719 A 9 olg —Zr%%
o] AAgATE =t STl w}‘j/} AR sE 57
th FEE FE 62.5 ngmle] oA = Bt
Ao 4 FEFF ALWECA 3620% = TS FEE|
Wlal HAF S T I, 125-500 gL ] el
e rrte] e g %%% ALEE9|A AAgol%
o] E3tew, 1,000 ug/mLe] FEoIA = WFrle] U] 4
F FEE ALWEA 68. 19%i =oke} o) 27191 ascorbic

Table 2. Electron donating ability in the extracts of Metaplexis
Japonica Makino from leaf and stem

Electron donating ability (%)
625 ugmL 125 pg/mL 250 pgmL 500 pgmL 1,000 pg/mL
ALWE 3620£0.34™ 3626033 37.124041° 4096+025° 68.19+0.66"
ASWE 3303139 33.00+090° 3327+0.68° 3462+0.59° 37.00:0.75°
ALEE  3425:130% 3651:127 40.17:058" 46.15:043" 50.79:2.16°
ASEE  3425:1.00° 3437025 3462057 3608:0.16' 39.62:1.09°
AsA?  TL67:050° 74.66:084° 7521:025" 7546:049° 77.72£139°

Samples”

ALWE, Aneilenm japonica leaf water extract; ASWE, Aneilema japonica stem water
extract; ALEE, Aneilema japonica leaf ethanol extract; ASEE, Aneilema japonica
stem ethanol extract.

z)AsA, ascorbic acid.

IAIl value are expressed as meantSD of triplicate Determinations. Different superscripts
within the column are significantly different at p<0.05 by Duncan‘s multiple range
test.
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Table 3. SOD like activity in the extracts of Metaplexis japonica
Makino from leaf and stem

SOD like activity (%)

625 ngmL 125 pg/mL 250 pg/mL 500 pgimL 1,000 pg/mL
ALWE 8.60+191™ 12.60+2.85™ 17.20¢1.11" 2544+333° 28.39+1.62"
ASWE  471£237°  589+149° 7.89+4.08° 1107348 17.31£138"
ALEE  11.072.69" 14.96+1.62" 17.79+146° 2297+2.19" 2521£143°
ASEE  130:097° 7.77:602% 5541222° 1296+185° 1331£149°
AsA?  1048+6.96" 1625+3.11° 2992+091° 56.65+1.02° 77.15+1.43"

Samples”

l)ALWE, Aneilema japonica leaf water extract; ASWE, Aneilera japonica stem water
extract; ALEE, Aneilema japonica leaf ethanol extract; ASEE, Aneilerm japonica
stem ethanol extract.

Z)ASA, ascorbic acid.

Al value are expressed as meantSD of triplicate Determinations. Different superscripts
within the column are significantly different at p<0.05 by Duncan‘s multiple range
test.

olmaY 27t
wte) Q3 2719 25 % 0% g FEEe)

AZ-553818) 4] A22d A6E (2015)

olA e 47%S pH 1.29 pH 3.094 =33 Zy=
Table 4, 59} 2t}

Table 4. Nitrite scavenging ability in the extracts of Metaplexis
Jjaponica Makino from leaf and stem in pH 1.2

Nitrite scavenging ability (%)
62.5 pg/mL 125 pgmL 250 pgmL 500 pgmL 1,000 pg/mL
ALWE 5447:024" 54514023" 54.6820.65° 57.860.18° 77.30£047°
ASWE 5233:0.99° 53.03:044° 5455:0.71° 55.95:042° 56.60:0.65°
ALEE 5307£093* 54.68:091" 57.30:041" 61.57:0.31" 64.88+1.54°
ASEE 18.17+0.71" 1922:041° 2257+041° 29.54+2.70" 45.149.28"
AsA”  9320:0.12° 9333:000° 99.17:0.59° 100.70:0.07" 100.05:0.00"

YALWE, Aneilenm japonica leaf water extract; ASWE, Aneilema japonica stem water
extract; ALEE, Aneilema japonica leaf ethanol extract; ASEE, Aneilema japonica

 stem ethanol extract.

')AsA, ascorbic acid.

YAl value are expressed as meantSD of triplicate Determinations. Different superscripts
within the column are significantly different at p<0.05 by Duncan's multiple range

Sample1>

urhe] A3t 7)9] A4 2 of|gke 50| o}k
&A%< pH 1294 &% 3t Z3}= Table 49} 2t}
ol

713t met ofd skl AATE SUHEE Bt v
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< 53.07%, 7te] =71 €4 FEE ASWEE 52.33%,
w7y £7) Jdehe 55 ASEEE 18.17% =O.& o}
A AATE B, vrte] d E FEE9 ALWE
M EL ol AATE HLh WEIlE FEE
1,000 pg/mL x| A= 27k 9 E 5521 ALWE
7} 77.30%, Bt5712] o oetE 55 ALEES 64.88%,
wrhe] £7] 94 38 ASWEE 56.60%, WH7te] =
7] oehe F55 ASEEE 45.14% <=0 & oldAatd 2aA%
< B33, 9grle] O €4 FEEQU ALWEA w2
oldAtY AATE Btk

Wty o3 2719 EF B odlehE FEE] ot
@ 2752 pH 3.094 373 2 3= Table 59 2Tt
b Q2719 4 9 g FEEY sEU)
Z71gtel uhel pH 120149} o] ofd ik aATS SV}
SHS Bt vl 25 625 pgml oA & v
718l &7] 94 %5 ASWEE 5.72%, Wherte] o 94
FZE9 ALWEZ} 4.90%, W71 o s F&55
ALEE 4.53%, W712] &7] oleb& %5 ASEEE
0.11% 2.2 ofdstd &A% S By, wrte] &7]
A5 F2EU ASWEA] =2 oAt 275 B
w37he] 55 1,000 pg/ml sEAAE vt d 9
I FZEE9 ALWEZ} 1741%, 9H718] A dgke 55
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Table 5. Nitrite scavenging ability in the extracts of Metaplexis
Japonica Makino from leaf and stem in pH 3.0

Nitrite scavenging ability (%)
625 ugmL 125 pgmL 250 pg/mL 500 pgmL 1,000 pg/mL
ALWE  490:098™ 7281015 947:036" 11.43081° 1741£1.74"
ASWE  572:212°  783:030° 10.73:030° 11.28:0.75" 13.59035°
ALEE  453:064° 6384055 9.50:029" 1221:040° 1641051
ASEE  0.11£0.10° 431:077° 7.39+041° 10.02:0.60° 1340£231°
AsA? 12142053 1485:0.66° 40.09+194° 68.34+341° 86.23:040"

]

Sample

ALWE, Aneilenm japonica leaf water extract; ASWE, Aneilema japonica stem water
extract; ALEE, Aneilema japonica leaf ethanol extract; ASEE, Aneilerm japonica
stem ethanol extract.

Z)ASA, ascorbic acid.

Al value are expressed as meantSD of triplicate Determinations. Different superscripts
within the column are significantly different at p<0.05 by Duncan‘s multiple range
test.
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Table 6. Reducing power in the extracts of Metaplexis japonica
Makino from leaf and stem

Reducing power (Absorbance 700nm)
62.5 pgmL 125 pg/mL 250 pgmL 500 pgmL 1,000 pgfmL
ALWE  007:000” 0.12£000° 0.17:000° 023:0.00° 044:0.00°
ASWE  005:000° 006000 0.10:000" 0.19+0.00° 0.37+0.00’
ALEE  009:000° 0.11:001° 0.13+0.00° 021:000° 0.400.01°
ASEE  0050.00° 0.09000° 0.12¢001° 0.17+0.00° 0.33+0.01°
BHT?  033:000° 055:001" 068:002" 093+001' 1.04+001°

Samples1>

YALWE, Aneilerm japonica leaf water extract; ASWE, Aneilema japonica stem water
extract; ALEE, Aneilema japonica leaf ethanol extract; ASEE, Aneilerm japonica
stem ethanol extract.

BHT, butyl hydroxy toluene.

IAll value are expressed as meantSD of triplicate Determinations. Different superscripts
within the column are significantly different at p<0.05 by Duncan's multiple range
test.

o, &% A¥= Table 63} 221, U2+ BHTS A
sttt urle] A 2] 994 2 oeke
7F S7VESE SdEe SMES Bt F
62.5 ng/mLe| FEA = vtErte] 7] o'
ALEE°|A 0092 th2 FZ&< Ha] tha =

HO, I thgo g gt o E4 FFE ALWEA]
007, W57ke] 27 € 25 9 gl 27 dee
FZ50] 2471 005, 0059 <o 2 $9H S By} vk
7}e] &% 1,000 pg/mLe] FEeA = Brte] o
FEE ALWEZ} 0.4 2 o] 9o, tgo 2=
7te] 9 oeks FEE ALEECA 040, BH7le] &7
A4 FE5 ASWEIA 037, B571e] £7] odee 55
ASEEA 033 o2 98-S Berh

e
e

Tyrosinase X3l A

wErte] Q3 719 E4 3 70% A E§E FEE9
tyrosinase A3 &S =743+ A 3}= Table 73 2o} ¥
71 FEE9 ¥ 625 ngmle] FEoAE vt
Z7] oA er-S555<] ASEEYA 1381% % TE 3559
H&l Tha =2 tyrosinase A3 Ed-S Hlom, 1 thgo
2 97l 4o 4 FF5 ALWENA] 12.71%2] A
NS Btk rlE] FEE & 62.5~500 ug/mLe]
SholMe tE FEE vla) ulerle] 271 oleks =
& ASEEo|A tha =2 A3 24 & E3om, 1,000 pg/mL
of FrX = ugrke] U] olehE 55 ALEEY|A]
57.04% 2 & A S S Btk 1 ggo 2 vt
7] Z7] o|g&hE 325 ASEE 44.67%, 25718 99 |94
FZ5 ALWECIA 4021%, Wt71e] 7] 9 &
ASWESN A 27.56% 2.2 Vel o8l a uarle] o
I Z7] dF 2 dgE FEEY vt T4

tyrosinase A3l &4 o] =9k

ol

Jt we o

Table 7. Inhibition effects on tyrosinase in the extracts of
Metaplexis japonica Makino from leaf and stem

Tyrosinase inhibition (%)
625 pgmL 125 pg/mL 250 pg/mL 500 pgiml 1,000 pgmL
ALWE 12712059” 17.87£351° 20.07:406" 32.65:1.23% 4021£1.0%
ASWE  9.90:092° 1134£2.13° 1595174 24.67394° 27.5647.64°
ALEE  447+091° 1155$293° 12.85:2.93" 32.99:4.88" 57.04%2.10"
ASEE  1381:092° 1835:1.69" 2082254 37.25:793° 44.67+4.64°
AsA?  5333:436" 7368+378" 74.98:542° 89.4242.10° 100.00:0.00°

Samples”

YALWE, Aneilerm Japonica leaf water extract; ASWE, Aneiler japonica stem water
extract; ALEE, Aneilema japonica leaf ethanol extract; ASEE, Aneilema japonica
stem ethanol extract.

z)AsA, ascorbic acid.

IAIl value are expressed as meantSD of triplicate Determinations. Different superscripts
within the column are significantly different at p<0.05 by Duncan‘s multiple range
test.
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