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Abstract

The purpose of this study was to evaluate the functionality of ethanol extract of Aster scaber by analyzing anti-oxidant
components and anti-oxidant activities, which was grown in wild and culture field. The yields of Aster scaber
ethanol extracts were high after blanching treatment. The polyphenol content of dried Aster scaber grown in wild
was 35.59 mg/g, which was higher than that of Aster scaber grown in culture field. The electron donating ability
in all Aster scaber extracts were increased with increase in extract concentration, and the electron donating ability
was the highest in extracts of the dried Aster scaber after blanching. The SOD-like activity of Aster scaber was
the highest in its extract grown in wild field. In addition, the SOD-like activities of extracts of the dired Aster
scaber after blanching were highest among the extracts of cultivated Aster scaber. The nitrite scavenging ability
of extracts was increased at pH 1.2, and those was the highest in wild fresh Aster scaber. The inhibition effects
on xanthine oxidase and tyrosinase were increased with increase in extract concentration, and the inhibition effects
of extracts of Aster scaber in wild field were higher than those grown in culture field. Therefore, the consumption
of Aster scaber would provide beneficiary effects due to its antioxidant activities and prevention of aging. The
development of various processed food using Aster scaber will promote the consumption and its values.
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568 Sk A FAAAE S A Al22d A4S (2015)

o] 2 §EAHo] FetH oz FHE YA RS kgl

golet sk, o] Rel sk 48] o 9000] Fol
913, A elofe] Foles] edf ARE 4F, FE 2
FYEOR o o] Fk. 1 SN E A3 S A3

£ A FE kg 8ol sl Alo] ol ajrE ejef]
‘Jr AAEE2 AFEEO] $hTh10,11).

FElvtl A AAske A FRe =31, 34
(Aster scaber), T8F, <F 5 60230 0|21, 01 ulA]
o7 Agog o]lfyE AUEL I, MuF, A,
w3, 93, 71k, elF sol Aol FES ol F=H
O Fo|A |7t BEStL 880 Be A n|dH,
F3 Sl A=A ATH(12). FvEE vt A= 4
o] stopr|o| A &3] A Frtol A Aulslr| = she
Zoirte] thd A 2o 2 Wl wWikm FF, UEA,
o R vdEFEE dtas).

Az Arle =M v9HE FF 5 L=

dAe #3, ¥ 5=, ZHY A9 4, B3,
% SR M= _,49} ZZ So] AujElz Utk AF

SAE AEHE TF, 1%, Sble 5 Al
F7hE Z% uagoa Aol hFet BUES A1F
o gtk A2 A g} Tee A E o
8732 20 FE Zhekn dt FAolta).

A AL A4S R YA Fe A% el
b o R AN FEH0] 7] o] AR
3 A3} 7Fse] ek Jusk Ag) AR A olrh
RS Aol HE T FRsta 7] el e

A Aol Ege] W Ao elA glom Hol4lf
olelol = Thekd AREVATS 71 AR EE B
o ek slo] S48 LS ANl TF5

& 7K QIeas). ek A AR Aisisket d)
208 17 Asble GRS APFA TS e
39l el % A% W ole ol 2 b6
52 9% 710 A Bad dgelth

B A7E A 2 Azpgel ne 3o ey
o $4 0 Gl thstel 2Askn AR Bel

£ 3 Be 22| G} Bl thele] 2414

=3
Nz ¥ Ay
AN =
B Ao a8 22 (Aster scaber) = 201213 59 9|

AE I Sdw FHIRAA B E A iﬁﬂé}“ 0
o, AF T B e ol2hE AA R AT F AR
Fdto] 24215 7](MDF-U52V, Sanyo, Osaka, Japan)
of HatsliM AlRE ARSIt AlRe] A e e

o A o Auig FHE A A=, %ﬂd Az
2 o] AEsianh A 33 e dxsHA] @2 ofA
Az A2 (WRA)SH AHl ) Z3(CRA)E ?Tohﬂ.
A AUz E ST sHE o] &ot= Wi net

SollA T o] 30%°lst HEE 1xs o, of
AAAZ 2= WRDA, A8 A7 % 33 = CRDAZ
EANEITE 182 2 FH S 1007 B B4 208
Ed3 Aelsta Addzste] ok 2 Au) EWHA Hdx
ZA# = 717} WBDA, CBDARE EA8FI T

o&

FEE9 HM=x=

HH 9 oghE FE2E 7 AlEe 10812 0% oleheS
7hek = 50 TolA 3A3F B3t 37 FZ381ch o] A&
33] HHE FE3le] Rolxl FE9S o] Z4X](Whatman No.
DE 0:]46}04 A z59 ZZolo B A 7hel=u e
7](R-210, BUCHI, Kyudo, Japan)E AMg-3led 7HebEs 8t
A1, FAZ7](FD8512, Nishin, Seoul, Korea) % -90 C ol
A BA Ax3 F ZEaE g7 Holr] A E ]
(MDF-U52V, Sanyo, Osaka, Japan)©l] H#38lHA ] 255
o] 83t 7154 AE S % Al EE ARSI 1A Al

o] & 58L& FE A ANE T U FE28Ee] 52

= e,

—!N‘ r& Ji

=
o) DR=
Az 3o TF NEE

9= 3= 2 Folin-Denis™ (16) 2.2 5%
Ak &, ok B A HH FEE2 10 mgmle] sEE
THT =2 o 02 mLE Alg 3 FH3la S/FTE
7}ste] 2 mLE W& & o 7] 0.2 mL Folin-Ciocalteu‘s
phenol reagentE 3 7}ate] & E3heh & 3EIE A2l WA
st B He] 33 F NayCOs 3-8 04 mLE 7}et
38l SHFE AUIeke] 4 mLE THE 3 AL
1A17F W) gle] F-4= 5333 %= A|(UV-2001, Hitachi, Tokyo,
Japan)E ©]-&-3tc] 725 nmol|lA FFEE S SATE ol
% Z29E 8%E2 tannic acid(Sigma Chemical Co.,
USA)E o] &3] 2Hdet EEF 025 A&

Z SgtE ol M

ﬂﬂ,y‘uo]t a‘]— 2 Moreno _‘o] 3] 3} H]—HJ(17)<>]] 1;1;].\:;],
op & AuAF FEES 10 mgmLFER TR =
ol Alg &9 0.1 mLE %3} 10% aluminum nitrate$}
1 M potassium acetateS H+5}= 80% ethanol 4.3 mLol|
el Aeeld 087 47 3 F FEEAREA
(UV-2001, Hitachi, Tokyo, Japan)E ©]-83}%] 415 nmol|A]
THEE 4ot & FetEeol= A S quercetin
(Sigma Chemical Co., USA)< o] &3] 243 mEde
23 4Eadc.
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MAZOS &H

AALgo] 52 Blois 52 WH(18)°l] F3F] 2zt A7)
1,1-diphenyl-2-picryl hydrazyl(DPPH)ol| thgt Ax}go] &
B2 AR FhEs Sk F 7t S e

FEE
HZ A 33 Al 2 mLol|l 02mM DPPH €9 1 mLE 7}3}
2, 10 =3t vortex mixing & 37ColA] 303t ¥ES-A171
o5 o] ®EENS 33 =A|(U-2001, Hitachi, Tokyo,
Japan) S *}B‘éﬂ"i 517 nmel|A FF=E SAsth
27+ AA &4reAIQl L-ascorbic acidE A3
3, ofg &} o] A BT FHIS 3= Aol
& NEE(%)E FA 8] AAgdsoz YR AT

s

Electron donating ability (%) = [1-(S-B)/C] x 100
S : Sample 7179 FEE
B : Blank®] &%=

C : Control(A & F3H71H9 3=

SOD ®AIEd &3

SOD FAEA =% -2 Marklund 52 W (19)ol what
Z} A& 02 mLel| pH 8.52 X3t tris-HCI buffer(50 mM
trisfhydroxymethyl] amino-methane + 10 mM EDTA) 3 mL
$} 72 mM pyrogallol 02 mLZ 7}etith 18 thg 25Tl
A 1087 ¥H-A1Z] 3 1 N HC 01 mL2 HH-S HAA)7]
3420 nmol A FBEE ZH39T) SOD AAMEA L A
2 AP RAANT Aold FAE BaER AEAY
.

SOD frAtEAE A8 H7b9F A8 F3-7H Alel €]
=S AagR ook o] htelglon, xTRe
L-ascorbic acidE AF&-3}Ath

SOD like activity(%) =
S : Sample®] &HF=

B : Blank®] $3%=
C : Control(A] &

[1-(S-B)/ C]*100

1 P
a0
N
N
1o
ol
o
ki

275 &
ot &£7%%2 Kato 52 W20 wt o7
.5 1 mMe] NaNoz%O—hJ 2 mLe| 7} T2

A}&‘EM Hh-g-8-9 of pH-% 122
= 10 mLE 3t} 183 37
CollA 1AI7F B2t vh-8- ]74 ‘”8 "2l 8- | mIA FHska
o3 719l 2% acetic acid 5 mLE 3 7}3 T} Griess reagent
04 mLE 7Iste] EFAIZATE 23 thy A2oA] 1581t
WAAIZ] $ 23333 %A (U-2001, Hitachi, Japan) S AH-8-5}
o] 520 nmell A FFEE St HESH= ofEA 9
MRS (%) 2 JERRSITH

pH12 3.0 FEE9 s=el e ok
22 1 mMe] NaNO, €9 1 17—1 =) 7 FEEe
£ 7}6}1 o{7]el 0.1 N HCl& A& 5
12,3002 243 F g8 %ﬂ—ﬁ%% 10 mLZ 3}
=35k}

A7} L-ascorbic acidE F&E9 3%
ZA|sko] AM8-81 a1, FA1 2 Griess reagent
04 mLE 7}ste] 22 whHo = 33ttt

Nitrite scavenging ability(%) = [1 - (S - B)/C]*x100
S : Sample®] FH=
B : Blank®] S¥%=
C : Control(A & F3H71H9 3=

Xanthine oxidase X3ll&1t &3

Xanthine oxidase A3}l &2}= Stripe¢} Corte®] W (21)
o met SHeith 5, 2 AlE&Y 0.1 mLe}t 0.1 M
potassium phosphate buffer(pH 7.5) 0.6 mLe]l xanthine(2
mM)< 591 712 02 mLE % 7}8kaL xanthine oxidase
(0.2 unit/mL) 0.1 mLE 7}&te] 37CollA 583 934171
¥ 1IN HCl 1 mLE 7}ste] Whe-2& F4ssivh 121
Hhg Ao AP uric acid®] ¥ FFEA|(U-2001,
Hitachi, Japan) 292 nmol|A] $3 =5 %4311t} Xanthine
oxidase A3} EFR= ARG HrhET FHI VRS F
= AER YeEpiith

Xanthine oxidase A& 2= A8 A7} A8 F47}
T Aolel FAwS] GaG ofd) s} 2ol Farelelon,
z2T2E A g4rebA Q1 Lascorbic acidE A8t

oLm

Xantine oxidase inhibition(%) =
S : Sample®] uric acid A HF
B : Blank®] %%

C : Control A& FH71H)9 uric acid A &

[1-(S-B) C]*100

Tyrosinase Xalzn &3

Tyrosinase A a2 =% Yagi 59 WHE2) et
g3t th 2= 0.175 M sodium phosphate buffer(pH
6.8) 0.5 mLel] &3}l mushroom tyrosinase(110 unit/mL)
0.2 mLE FH7}ste] 25Tl 287 wh-eA| A B335
(U-2001, Hitachi, Japan)& 475 nmol|A] =% &t}

Tyrosinase A& &= A= H7HFek A& T3 7 AL
olo] FFEe| Hag® ofgfjol Ho] gtetslon, iz
T L-ascorbic acidE AF&3F$ith

Tyrosinase inhibition(%) = [1 - (S - B)/ C]x100
S : Sample®] FH =

B : Blank®| 3=

C : Control(XA & F371H)9 3%
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1
(=)
o

F=EF9] 3482 Wong?} Chye?] WH(23)S dF ¥
3ttt zH A8 05 mLell 02 M phosphate
.6) 1 mL®} 1% potassium ferricyanide 1 mLE
1

o8 WA 10% TCAEY 1 mLE ¥ ths 1023t
WAetdth o] 3 0.5 mLE FH& 74 1 mL9} 0.1%
FeCl; 0.5 mLE 7}gt & 333 %=4](U-2001, Hitachi, Japan)
2 700 nmol| Al FFEE S FUEe FH =
SH o= Jepliglon, ti27 2% BHT(butyl hydroxy
toluene, Sigma Aldrich Co., USA)E A&-3l5Th

SAHIXzE]
Park(24)°] YW= 583t B A2 33 o] W&
Ao, Bt RFAAR AT 2t Add v

SPSS EA|Z 2 13(18.0, SPSS Inc, Chicago, IL, USA)<
o]-g-ato] dPux] EAHEA one-way ANOVAS} Duncan’s
multiple range test 2 A3t p<0.05°1A4 §-24d-& H 53}
1, st

20 o o

*58 8

obA Bl Aule] A, A B EWA Az A
70% A FEE0| 85 =33 A3 Table 13} 2ok

o A, AAAZ L EA A FH o 0% N
FE2EY FE&S Y A7 747} 3.03, 3.97, 5.88%°. =
A ZAH oA 7S g Bda, EWA Ax FFH
Fgol 71 =k Al A, Az 9 B dx
Ao dgte FEEC 82 717} 346, 439, 502%°.2
o o} 2ol A Aol &) 71 Bka, B9
7 Az FAF ] F8o] 7P =uTh T3 Al 332 70%

Table 1. Yield of ethanol extracts from Aster scaber
(%)

Samplesl> Yield
Ethanol extract
WRA 3.03
WRDA 3.97
WBDA 5.88
CRA 3.46
CRDA 439
CBDA 502

l)WRA, Aster scaber grow in the wild; WRDA, Aster scaber grow in the wild,

and dried at 25°C; WBDA, Aster scaber grow in the wild, and dried at 25°C
after blanching; CRA, Aster scaber cultivated in the farm field; CRDA, Aster
scaber cultivated in the farm field, and dried at 25°C, CBDA; Aster scaber cultivated
in the farm field, and dried at 25°C after blanching.

T ZAAFE8ES] ] AW A4 (2015)

ek F2E 8ol o B FEuT EUTh
& EoluE € EEtE0|lE B

HgAe) o) BES 0] Y 27 AL A5
sEe

-2} W phenolic hydroxyl”| 7} &4~ gz} 2+
< Ad A= dst] A 7ss vehlie 3o
2 gHA ATH2S). FAakst A3 s o] A W Aba
free radical Rh-&-o] A2 9] wsht Aol J3FE 1A
w, thorgt HlsA EREL 0|3 free radical A7)
sttt BaEa 3Ivh2e).
opAy gl Ajul) A, Az g FWA Az 3 70%
[&s 3559 T v §F 2 SebieolE FEE
23+ A3} Table 29} 2Th

2] 70% ddletE FEE2] o A ] F =

= S 1630 my/gol A, A2 22,66 mglg, &
7 712 3559 mg/go 2 B 1 HH A =2 ZE9
= S Bk Al A o & Eeuls e
18.34 mg/g°] 2L, AFAZZ 24.38 mgfg, EMA X 26.83
mg/gl 2 Sl X FH A = ZPds dHS B
St

o B Al FH o 0% oleE FEEC SotHeol=
dF S A o A FH Y T FepE ol T
8.12 mg/gel L, A X 3 5.01 mg/g, ERH =z
23] 937 mg/gC 2 BelA] 1z FF oM H& ZgiH o]
T 3 Bolvh Al A o] & SebEeol= S
2 6.13 mg/gel AL, AR HZ FH 559 mglg, EMH A%
23 900 mg/go 2 B Ux FH A 2 S 0]
= FFs Bk

Choi 527N 3 FEE9 T Zelvs gl 5707
ug/mg okl dthal B sk o, Jeon 5(28) A+
T AolA A 3 FEEC F ZeldE e

2

B\

i)

Table 2. Polyphenol and flavonoid contents of ethanol extracts
from Aster scaber

(mg/g)

Samples” Polyphenols Flavonoids
WRA 16.30+0.05f" 8.1240.05¢
WRDA 22.660.14d 5.01£0.06f
WBDA 35.59+0.09a 9.37+0.07a
CRA 18.34+0.02¢ 6.13+0.04d
CRDA 24.38+0.02c 5.590.01e
CBDA 26.8310.03b 9.00£0.05a

])WRA, Aster scaber grow in the wild; WRDA, Aster scaber grow in the wild, and
dried at 25°C; WBDA, Aster scaber grow in the wild, and dried at 25°C after
blanching; CRA, Aster scaber cultivated in the farm field, CRDA, Aster scaber
cultivated in the farm field, and dried at 25°C, CBDA; Aster scaber cultivated
in the farm field, and dried at 25°C after blanching,

DAl values are expressed as meantSD of triplicate determinations. Different letters
indicate significantly different at p<0.05 by Duncan‘s multiple range test.
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o

o
S
O
N
(o))

G 0 ug/mg= Yeh, & A7ZdZEt o w2
T EAL, Lee 52909 I T 3459 A FollA]
d A2 s TS 4671838 mgg e ®
TRt ahS Boled, ol 23 2 7 Akl A
gAY Y Gl e = Hort 9SS
AGE = po]7} 971

f

HMAB s

oy 2l Aule] A, AFAAZ, EWA Ax A9 70%
AetE FEE| s G A= E St F=E
1,1- diphenyl-2-picryl hydrazyl(DPPH)ell th &+ A}z %
< 543 27& Fig 1, 29 2o, gxF24= Jd4
3HAkEkA]| 91 ascorbic acidES AFE-3FA T

100 - mAsA WRA m WRDA m WBDA

a
b
bab a $
a b bar_ b "
6 - @ b . c d
1
c
a0 - d
Cd
20
0 ; i ‘ i L

62.5 pg/mL 125 pg/mL 250 pg/mL 500 pg/mL 1,000 pg/mL

Electron donationg ability(%)

Fig. 1. Electron donating ability of ethanol extracts from Aster
scaber in the wild.

WRA, Aster scaber grow in the wild; WRDA, Aster scaber grow in the wild, and
dried at 25°C; WBDA, Aster scaber grow in the wild, and dried at 25°C after blanching.
All values are expressed as meantSD of triplicate determinations. Different letters indicate
significantly different at p<0.05 by Duncan‘s multiple range test.

o AR, A E F Bl Ax FH 9 0% o e
FEE U dxgods S A= Fg 13 2t} oY
A, AR ZE, B Az FH ] ke FEEC] ARt
FToAe 2 Tt S/l wet S71eksT. 1,000 pg/mL
o] FroA EMH X FH 9 dets FEE2 7431%
o] AAF S Yo, 625 ngml FElA 53.77%2)
AAZAd TS B, Z2+2A HA 3Ak3EA| ascorbic
acid7} 62.5 pg/mL FEolA 57.99%2] AAlEo] %S Kol
ZAzlo] vlehd B Ax FH FEELS e oM
=2 AAFAss JepdozA Bl Az JeE
FZ2E9 71540 $5EE & F UldTh

Aul AR, AAAZE, EWA AR ZH ] 70% ol g

T2 5493 247 Fg 2¢F 2ok
el A, AAAZ, B Az Ao deke FEES
7t Z7KE) uel &35 25 AAgelso] g

2

lo

& T AR, ofY AA, AAAZE, ERY A=
Aqebe FEEC] AATAT 4 A} vssHA £33
Az A3F FEEAA 5 AAFTASS ET 500 1
gmL FEAAM = Bl dx 35 dehE: F52 68.90%
55 Ho] g ZF9l ascorbic acidHth =& A
Aol 5S Bloh ek A A 2 Az 73
< FE5 500 pg/ml oAM= 27 50%01739] A
ATy sS Hol Bl Az ZH < e A 9 A1
Z 33 F2EZ 71540 95T Aoz Add. wet
A opd A Al 2 AEE FEE AT T
7} SVl whel AAge e E S5kl e, 53] &9
A Ax FHY FEENAN 22 AATAsE 99 &
T Uk
Choi 5272 3 FE=<] it @A AFolA 5=
©]ZA © & DPPH radical S &~78te] B AT1A7 e} 54
3} th. Free radical S SHAAIZIAY A7 = T ol
A9 2 kst 24 2 SRS v ES tE gug
o tg 2ALEE 7IdT & glom, AA| WellA free
radicaldl] 2]t =315 Aot HERE 0|84 § 9lon
230), & A7 opA F A HH FEES AATAT
o] =A Yeh} gikstdo] $S & 4 UdTh

(
A}

il

W AsA CRA = CRDA = CBDA
100 r

®

30 - ® b

60 |

Electron donationg ability(%)

250 pg/mL

62.5 pg/mL

125 pg/mL 500 pg/mL 1,000 pg/mL

Fig. 2. Electron donating ability of ethanol extracts from cultivated
Aster scaber.

CRA, Aster scaber cultivated in the farm field; CRDA, Aster scaber cultivated in the
farm field, and dried at 25°C; CBDA, Aster scaber cultivated in the farm field, and
dried at 25°C after blanching. All values are expressed as mean+SD of triplicate
determinations. Different letters indicate significantly different at p<0.05 by Duncan's
multiple range test.

SOD #AIEYS

SOD fAF s 572 21F2] Arehd=| o} 1te] =8}
Aok B BAVE e Ao dejA] glenw sig
#2:9) pyrogallol¥} o B Ao} AR, ApAzIz g Bl
2 A0z A 70% dee FE2ES TeAA A
A3} Fig 3, 49 YeERSITH

ob A, Az B B 1z HH ] 0% e
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o

FZ2ES X0 wg SOD fAIEAA 5SS ST e
Fig 33} 2t} F359] w7t 5713l ute} soD Ak
3% 1,000 pgmLe] FollA op A, AAx g £
A A% A3 FZEo| 77} 26,01, 25.64, 26.74%°] SOD
T Hof opy FF 21z Wyl ©E SOD A
& 2 Aol E Holx| gksirh
A, AdAz 9 Bl Az ZAF ] 70% ek
FZ29] sxo] wg} SOD FAIEA 5SS 24T e
Fig. 49} 2t} o} 33 FE5 A} fAH FE5
FE7F S7HEEE SOD AR 5 SUhehe Bala,
1,000 pgmLe] FEdA = FH FE559] BE 7 20%
o]4e] SOD FAtEA TS Bl a, thE ol vlsl B

5y
o
[
ox

1

g

100 - mAsA WRA  mWRDA  mWBDA
a

80 -
) a
&
2
£ o
=
1%}
©
o
= 4 | 2
8 bbb
(7] a b 1

20 b -

d
b de C c
a
cbb
o | Ml N L

62.5 pg/mL

125 pg/mL

250 pg/mL 500 pg/mL 1,000 pg/mL

Fig. 3. SOD like activity of ethanol extracts from wild Aster scaber.

WRA, Aster scaber grow in the wild, WRDA, Aster scaber grow in the wild, and
dried at 25°C; WBDA, Aster scaber grow in the wild, and dried at 25°C after blanching.
All values are expressed as meantSD of triplicate determinations. Different letters indicate
significantly different at p<0.05 by Duncan‘s multiple range test.

| AsA CRA m CRDA mCBDA
100

80

a
a
60 -
a
40 +
b
& c
20 |- b b (j
b b c
aaaa ccb f &
i e

0 - . - )

62.5 pg/mL 125 pg/mL 250 pg/mL 500 pg/mL 1,000 pg/mL

SOD like activity (%)

Fig. 4. SOD like activity of ethanol extracts from cultivated Aster
scaber.

CRA, Aster scaber cultivated in the farm field; CRDA, Aster scaber cultivated in the
farm field, and dried at 25°C; CBDA, Aster scaber cultivated in the farm field, and
dried at 25°C after blanching. All values are expressed as mean+SD of triplicate
determinations. Different letters indicate significantly different at p<0.05 by Duncan‘s
multiple range test.

T ZAAFE8ES] ] AW A4 (2015)

Ax A dgE FE2EodA 2 SOD g 2

itk

OofaMtd A7E

ofb & Al FH ] 70% oEHE FEEo| opEAd
2SS pH 12014 43 A3+= Fig. 5, 63 Zth

of FH oehE FEEC| ol AAT S A
© Fig. 5¢F Zom o A, Addzx 9 EHA
] olers FZE pH 12049 opdate] 47
FE2=9 Tt 7K wet opdAtd aAso] St
At opA AA, AAdx 2 EWA Az FF oeks
FZ%5 1,000 pgmLe] F=olA 22}t 31.11, 21.15, 26.50%
2 A, B Az QA% ] FE2E £o 7 opEak

o’
i
S

ol A
Lo BN

_?L

N

100 - HAsA WRA m WRDA uWBDA
80
60 -
40 -
20

a a
i : b = b
[ <3
. .

62.5 pg/mL 125 pg/mL

Nitrite scavenging ability(%)

250 pg/mL

500 pg/mL 1,000 pg/mL

Fig. 5. Nitrite scavenging ability of ethanol extracts from wild Aster
scaber.

WRA, Aster scaber grow in the wild; WRDA, Aster scaber grow in the wild, and
dried at 25°C; WBDA, Aster scaber grow in the wild, and dried at 25°C after blanching,
All values are expressed as meantSD of triplicate determinations. Different letters indicate
significantly different at p<0.05 by Duncan‘s multiple range test.
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Fig. 6. Nitrite scavenging ability of ethanol extracts from cultivated
Aster scaber.

CRA, Aster scaber cultivated in the farm field,; CRDA, Aster scaber cultivated in the
farm field, and dried at 25°C; CBDA, Aster scaber cultivated in the farm field, and
dried at 25°C after blanching. All values are expressed as mean+SD of triplicate
determinations. Different letters indicate significantly different at p<0.05 by Duncan‘s
multiple range test.
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Fig. 7. Inhibition effect on the xanthine oxidase of ethanol extracts
from wild Aster scaber.

WRA, Aster scaber grow in the wild, WRDA, Aster scaber grow in the wild, and
dried at 25°C; WBDA, Aster scaber grow in the wild, and dried at 25°C after blanching.
All values are expressed as meantSD of triplicate determinations. Different letters indicate
significantly different at p<0.05 by Duncan‘s multiple range test.
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Fig. 8. Inhibition effect on the xanthine oxidase of ethanol extracts
from cultivated Aster scaber.

CRA, Aster scaber cultivated in the farm field,; CRDA, Aster scaber cultivated in the
farm field, and dried at 25°C; CBDA, Aster scaber cultivated in the farm field, and
dried at 25°C after blanching. All values are expressed as mean+SD of triplicate
determinations. Different letters indicate significantly different at p<0.05 by Duncan's
multiple range test.
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Fig. 9. Inhibition effect on the tyrosinase of ethanol extracts from
wild Aster scaber.

WRA, Aster scaber grow in the wild, WRDA, Aster scaber grow in the wild, and
dried at 25°C; WBDA, Aster scaber grow in the wild, and dried at 25°C after blanching.
All values are expressed as meantSD of triplicate determinations. Different letters indicate
significantly different at p<0.05 by Duncan‘s multiple range test.
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Fig. 10. Inhibition effect on the tyrosinase of ethanol extracts from
cultivated Aster scaber.

CRA, Aster scaber cultivated in the farm field; CRDA, Aster scaber cultivated in the
farm field, and dried at 25°C; CBDA, Aster scaber cultivated in the farm field, and
dried at 25°C after blanching. All values are expressed as mean+SD of triplicate
determinations. Different letters indicate significantly different at p<0.05 by Duncan‘s
multiple range test.
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Table 3. Reducing power of ethanol extracts from Asfer scaber

(Absorbance at 700 nm)

Reducing power (uig/mL)

Samples”
625 125 250 500 1,000
WRA 0.14+0.000” 022:0.01° 0.43+0,01° 0.85:0.01° 148003
WRDA 0.01+0.00° 0.12:0.00° 021000 0.34:0.01" 0.60+0.05"
WBDA 0.08+0.00° 0.1520.00" 0.27+0.01° 0.54%0.00" 1.0020.01°
CRA 0.1120.00° 0.15+0.01° 0.23+0.00° 0.43:0,01° 0.84+0,01°
CRDA 0.12:0,00° 0.18£0.00° 0.3120,02° 0.60£0,01° 1.07£0.02°
CBDA 0.13£0.00° 021£0.02° 0.3240,00° 0.60£0,02° 1.07£0.02°
BHT? 0.270.00° 0.57£0,01° 0.88+0,01° 136:0.01° 1532004

l)WRA, Aster scaber grow in the wild; WRDA, Aster scaber grow in the wild, and dried at 25°C; WBDA, Aster scaber grow in the wild, and dried at 25°C after blanching;
CRA, Aster scaber cultivated in the farm field, CRDA, Aster scaber cultivated in the farm field, and dried at 25°C, CBDA; Aster scaber cultivated in the farm field, and

dned at 25°C after blanching.
BHT butylated hydroxy toluene.

Al values are expressed as meantSD of triplicate determinations. Different letters indicate significantly different at p<0.05 by Duncan‘s multiple range test.
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