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Abstract

The phenolic compounds extracted from Aster scaber were examined for their biological activities owing to their
potential use in health and beauty food products. The phenolic content in water and 60% ethanol extracts were
11.1+0.11 and 4.18+0.05 mg/g, respectively. The DPPH radical scavenging activities of the water and ethanol extracts
were 87% and 91% at 50 g phenolics/mL, respectively. At the same phenolics concentration, the respective extracts
showed 84% and 95% for ABTS radical decolorization activities and 95% and 97% for TBARs. The antioxidant
protection factors for the water and ethanol extracts at 200 g phenolics/mL were 1.87 and 2.22 PF, respectively.
Enzyme inhibitory activities of the water and ethanol extracts (50 pg phenolics/mL) were 50.8% and 69.4% on

angiotensin converting enzyme, 91% and 80% on xanthine oxidase,

and 24% and 89% on a-amylase, respectively.

The tyrosinase inhibitory activities indicating skin-whitening were 47% and 25% for the water and ethanol extracts,
respectively. Anti-wrinkle effect of the water extract was relatively higher than that of the ethanol extract. These
results suggest that the water and ethanol extracts of Aster scaber can be used as an ingredient in health and

beauty food products.
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ofgtel] thet #4217 QIR RIZIM A8
% odE 5HOR ARgE Ale 745 Aoy o

AR 5 A EE e R A7 s o] fojR| 1
ATHT ). ©1F b Fe] A AWk o= #1000 F0]
gdelA] A, o] A= 7 LZ tannin, alkaloid, saponin,
HI A, flavonoids 77} Bo] i o] SlojA 5473 Aje
&4 g3e] 71572 v 7Fs/de] vl EThal AL
3L ATHO).

A= 72 T3t &ginh. HUEe T/ 100
o T Felutelle TEE A AL 60o]Fo =
24F0] g o= Theatn, oA FE AujE A=
HUE-2 Z3(Aster scaber), 23X 3 (Saussurea pulchella),
=3 (Ligularia fischer), -2 (Ligularia stenocephala) ‘&
o] AUTH10). °] FNA FH(Aster scaber)= *H A2 =

‘ﬂrﬂf 3—%17‘3& =3}te] thd 224 Al whet U=
AT E B, dare] kx| e 59
ZellA X}ﬂ* —44 O]E—E ede 7Pt el #e
FY7F A AR AR A REFem ol F i
oA 1, e FHvkzolg} shal A2 etAY 7k A
g =2 FAsom, Adxd § FAIZ UEe] 98
2 ARSI Bk A2 st A 542 7L
AUTH1L12). dZFH Fo it e &, 31, el =
AA, @ X, 1528, sl 4, &3t Aell, B,

FRo R Qg B, F A7, 249 8A 5 &5l
AE Aoz defA grh13). hielA = g, 52
Fo & FAZ 21, o RE AFH, 2%, T8, 22
5%, FHo=E A% B T xLLoﬂ Z7t dE AL

o]

A2 ATh(11). F3 el Ca, Fe @ B-carotene 5-°| T
Hol loHl, FeATECRE S2EY AT Y
flavonoid 3}8E3} saponins $H-8FaL lal, £ o|aty}
=7ldl= A+ AdEel, ¥elddl= coumarin, sapogenin,
shionon, alkaloid, squalene, friedelin, a-spinasterol 52| 7]%
A RS 85l g AHor deA 1@(14) rak
o] A A ALiALeL dtstel] mX|= dgF
9), TAYZE AYE}sh BF 2¢ 26 F LDL, VLDL
x| Aot % A WA 2o W3} A4(15), HMG-CoA
reductase A3 &4 (16)%5-°] EE AT}

AbghE Abo]7h o1t aging)oll whet AA|A &2 of 27}
] z‘ﬂA}Eo] 1,].5}1/].7]] %E]— -76301— 1:1—1_ 31]-7(40:] = Aoy
o] g7 mo] o] TR 3L FHo] A7]E 59 99
ARl WstE A Hrt 2 AFolA = QHETH phenolic
compoundsE F+E3to] o]2]g w3l WE ofe] 71 A5
of t)t anti-aging EIE ¥a, AESI 3 FZES
AolH dHrAlZ 2 7)°5A] u|8A1E A2 A 7EsAS

AzsnA k.

A23d A3E (2016)

e o
A ZE
B Ao AVgH 3 (Aster scaber) = A5 A AR
£ F33}te] 45T dry oven(Jeiotech, Daejeon, Korea)©l| 4]
AZFA7] T 40 mesh®E EH 5l A|E22 AL&-8F T

BHH F&29 M=

A2 S AT FEEd Axe = 7529 4
33 Y 1 g& SFT 200 mLol| FA|ste] FEE0]
100 mL7} 2 wj7px] 71 e F @2tsie] 24417 B3t wwt

FZ31%2m, ethanol —7_1“%%% A3 B 1 goll 60%
ethanol 100 mLE 3 7}sle] 4°C<] shaking incubatorol A1
2477t F}F wk FE3H3ith 2 %52 Whatman No.
1 filter paper(Whatman, piscataway, NJ, USA)Z o] 2}t &

g oo et rotary vacuum evaporator(Eyela NE, Tokyo,
Japan)°ﬂ*1 Fato] AlmE AREsiSiTh

“L

Total phenolic Azt

Total phenolic 3 &< F=& 1 mLl| 95% ethanol 1 mL<}
4 5 mLE #7138k 1 N Folin-ciocalteu reagent 0.5
—‘% F Ao] 557 B3 T Na,CO; 1 mLE 7}8}o]
F= 725 nmoll A 17 o] o] &7 3l gallic acidE
o] &3t FFJAM O ZHE] &S SHSIATHLY).
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gitst 2of £

1,1-diphenyl-2-picrylhydrazyl(DPPH) radical®l] o3t A7
2742 Blios®] W (18)°l Fato] Skl o™, Ao
(B2 -7 FFMET FFE)*x100°.2
BRI AT} 2,2’-Azinobis-(3-ethylbenzothiazoline-6-sulfonic
acid) radical cation decolorization(ABTS)2] &7 Pellegrin
59 W19l Fte] S8k, Al &%) 1-(-&
T FFE/MNETY FFE)x10022 YERHAT
Antioxidant protection factor(PF)= AndarwulanZ} Shetty <]
W Q0)ol Tkl S8kl e, PF= W79 S35/
272 B2 YeRJRITE Thiobarbituric acid reactive
substance(TBARs) =7 -2 Buege9} Aust®] WHE21)ol 3}
o] Zste] Ad (%) 1-(H&7<] TBARs uM/th =
°] TBARs iM)x1002.2 VERN Q] TH

Angiotensin converting enzyme(ACE) Asl=z} &5
ACE A3 &3} =742 Cushman®@} Cheung®] "W (22)°l]
Fote] ST vEEF = 0.3 M NaCle 373 0.1

M potassium phosphate buffer(pH 8.3)° =<1 7]d < 2.5
mM hippuryl-L-histidyl-L-leucine(HHL, Sigma-Aldrich Co,
Louis, MO, USA) 0.15 mL<} ACE(Sigma-Aldrich Co, St.
Louis, MO, USA, 0.25 unit/mL) 0.1 mL¢} A|E 0.1 mL&
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1, Q2T s Als til FFFE 0.1 mLE 7kt
37 Coﬂﬁ 307 WAL & F8A19F 1 N HC 025 mLE
7}8FaL ethyl acetate 3 mL-2 3 7}8FA T} Ethyl acetate©l]
o e oz & AT H st T/ ARAIA
hippuric acidE FZ3}1, =% hippuric acidE 2 mL2]
SHTE AH&st Algelisted 8% 280 nmellA S48t
oﬂlﬂr ACE A3l-&(%)< (1-A 22| hippuric acid $H/o) =
79| hippuric acid $F#)x1002.2 AlLFsA T

Xanthine oxidase(XOase) AMall&al £

Xanthine oxidase #] 3]l &2} =72 Stirpe} Della Corte2]
WHE3)A FIked ST F, veTE 01 M
potassium phosphate buffer(pH 7.5)°1 =<1 7|2 < 2 mM
xanthine 3 mLoﬂ F49(0.05 Uj0.1 mL) 0.1 mL9} A&
03 mLE ¥ tixzTole A& il /S 03 mL
A7Vl 37 C°ﬂ7\1 587F HE-$-A1 7)1 S8 A1SF 20% TCA
1 mLE 7}k 3 wh3-alS lie]sie] Tl & A Askar
A E uric addE F4%E 292 nmell A 57 3kod, Aal&(%)
£ (1-A)1 2.9 uric acid g ZT2] uric acid $F2H)*100.2-
2 ALkska

Pancreatin a-amylase Ma=1 &3

Pancreatin a-amylase A3l &3} =72 agar diffusion %
H4)oll T3te] Z4 3T Plate= 5 g2 agare} 5 g2
soluble starchs SF°l Fo 2 &, 121TCE 15w
Htslal 15 mLA petridishel] 11 23] A2} sho] A}J‘lé}
Atk A 2Het plateol] A& 10 mm disc paperS ¥ & AlR
4 0.8 mL9} 49 0.2 mL(1,000 U/mL)S %ﬁsﬂ disc
paperell Z}2b E5ota 2ol A8 Uil SRTE
Lﬂcﬂ 37Coll A 3€3E v eFet 3 1/KI(5S mM I, in 3% KI)

E 7hete] 1581 DA & oh3e] Ao = A&

(% & (1-A129 clear zone area/tHZT-2] clear zone
area)x100 2. & 7| AH6F31 T},

Tyrosinase Xalzn &3

Tyrosinase #18] &3} =74 & Hearing®] " (25)° =3}
o] 2438} t}. HHg-7+= 0.1 M sodium phosphate buffer(pH
6.8) 2.3 mLe} 712 1.5 mM L-tyrosine £ 0.4 mL2]|
&3}No| mushroom tyrosinase(Sigma-Aldrich Co., St.
Louis, MO, USA, 250 UfmL) 0.1 mL%} Al& 02 mLE Y31
gz E AR Al /TS 02 mLE H7Iste] 37T
A 2027t WEEAIA FFE 475 nmoll 4] Sk, A&
(%)< (1-A] 59] absorbance/t ZT-2] absorbance)x 1002
= ALkt

Elastase Xsl&n} 53

Elastase A8l 3} =42 James 52 ¥ 26)0] S35}

233}tk ¥He-T1= 0.2 M Tris-HCI buffer(pH 8.0) 1 mL

712 <} 0.8 mM N-succinyl-(Ala);-p-nitroanilide £-<4 0.1
mLe] &3] 1.0 U/mL porcine pancreatice elastase
(PPE)(Sigma-Aldrich Co., St. Louis, MO, USA) &4~8-<}
01 mLe} A8 01 mLE 3 &7l = Al Uil S57F
0.1 mLEZ Hrlste] 25ToA 2083F wHSAIA )
-nitroaniline A4 FS FFE 410 nmol|A] S7gste] A&
(%)= (1-A] 5.2] absorbance/t Z7-2] absorbance)* 1002
2 Axlstaich

=¥ | P

A A3}o] A EA]2 SAS(Statistical Analysis System,
SAS Institute Inc., Cary, NC, USA) T2 WS o] g3l
SAIAE 3t%al Duncan®| Th3H 917174 W (Duncan’s
multiple range test) &2 F-2]AS 7% sk
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Fig. 1. The effect of extracted in solid (A), DPPH of solid and phenolic (B), ethanol concentration (C) and extraction time (D) on extraction

of phenolic from Aster scaber.
The data were expressed as the meantSD (n=6).

A& HA 32 A7+ Fg. 1D ¢}
2A17E, 60% ethanol F&%©] 3A| kil A]
UrEMOiE‘r 91e] Aol w}a} g &
BAS Qdle] ] FEES A7EA
7] $18 &2} 60% ethanol %%%E Sz
ARgsto] 22t 1541313 3213 Bt 2 5 Al 2

B o,

2
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DPPH radlcalu—c dFo] Aol se Sk U
S = DPPHE EH 3 JEHIZ )& hydrazyle] FAUx
7} Al LIRS Wolgole e 7 AL 9o b
d 243 vhgote] FAaUAE HolsoA] A}A| o] A

B == s o] &at] st ArE S 4?1;}
UAETH29). FH FE2ES o] &3t AT AF
=73 A3} Table 191419} o] 50~200 pg/mLe] phenohc
3 E = HYdlA thx<] BHTE 51.83~75.88%2
A= ‘%E‘rlﬂoi_b} E FEE9 45 8747~
90.62%2] AAF-] %2, ethanol FZE°|A] 90.71~93.13%
o] HAFA T YEMUTE EFEE] ethanol FZE1]
H|3) Jd]A S = phenold EF5tEe] shko] ot gitst

N ¥ rulo i

d

=45 93 A7 222 phenol TFS 50-200 pg/ml.©-%
TYatA 243 A7 EFZEY ethanol FEES AAE
of 5ol Hl%g ARE Jehd 2o 2 s H, ethanol F
50| EFEFEED AA R AP 5ol tha =
Uehd A& 72 FEE] =130+ phenolic®] profile
o] t27] WEoz FZHrt Kim 530)< stux

(Prunella vulgaris) F=52] 34t 54 2y, 4+ F55
3} ethanol FZEA 242 719%, 75%°] AAtFol52

ehditta By A3 vlwshd 3 FEE9 AAgos
ol ¥ 5% A%e 7K AL & F Utk A
ABTSE metmyoglobin©] #}AFsl=24x0]] o]&f 413} = o]
ABTS'& gAJ3ITE ABTS assayt= ABTSS} potassium
persulfate 9} ¥H&-3to] 9}=hi5alo] ABTS & 4sta it
34 &4 A ABTS™©] 2AHE FES EA5= WY
(31-33)C.2 ABTSE =% ¢t A7} Table 1949} 7Lol =
-9 BHTE 200 pg/mLel 4 85.53%2] ABTSA 352 ek
o, 3 F252 & FEEY ethanol T35 5
A 2] 50 pg/mLolA 990, 98.8%2] =2 &S LER)
Atk olelg A2 Ho} 54-4 FEES T84 FAksAl
%l vitamin C¢} 20| F84 FtelA 2/d4taot wh-g-ato
olg E&A3 A7, 8 "—1"0“’1]*1 +37} AE(F)S
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Table 1. Antioxidant activity of extracts from Aster scaber

Antioxidant activity (%)

Type Sample Phenolic content (uig/mL)
50 100 150 200

Water extracts 87.470.56" 89.69:0.28" 88.39:1.53" 90.62£1.16"
DPPH Ethanol extracts 90.71£1.37* 87.37+1.32° 90.25+3.28" 93,13£1.68°
BHT 51.830.40° 67.200.13° 73.14£035° 75.88+0.48°
Water extracts 99.02£036" 99.23£0.15" 98.46+0.41% 98.050.18"
ABTS Ethanol extracts 98.820.32° 98.820.09" 98.11£0.18" 98.31£0.15°
BHT 454+121° 64.12+048" 82.29+0.68° 85.53+0.82°
Water extracts 1.1420,05° 149007 15120.12° 1.870.02°
Antioxidant profction Ethanol extracts 1284003" 159:003" 193:0.09° 220:0,03°
BHT 1.92£0.01° 2.18£0.01° 231:001° 246£0,03°
Water extracts 95.100.20° 96.74+0.10™ 97.28+0.35° 93.56:027"
TBARSs Ethanol extracts 96.65:0.98" 99.95+1.78" 99.96+0.98" 99.95+4.42°
BHT 97.77+0.31* 97.30:0.72° 97.36+0.96" 97.66+0.72°

"MeantSD (n=6), means with different superscript letters within level are significantly different at p<0.05 by Duncan’s multiple range tests. BHT was used for control.

27 ARF 2 FIAA AWEE ks A7) &
291 lipoxygenase®] &4 A3HAA F A& & F AT
2 FZE2] antioxidant protection factor®] o] =7 3k
Z3} Table 191419} Zo] th2=49] BHT+ 1.92~2.46 PFE
Uetilow, & F5E9 45 1.14~1.87 PFE, ethanol
FEEL 1.28~2.22 PFY] d4tslsS Uehfo] tlz<l
BHT9} A1 &5 Uehll= 2102 gls ik 2]
FZ2LE9] thiobarbituric acid reactive substanceZ =733 4
7} Table 16418} 2o] thzx7<] BHTE 97.77~97.66% ]
=2 ksl S R, B 3553 ethanol F5E
% 50 pg/mLe] AsollA 2H2t 95.1%, 96.7%°] =& A1)
22 Jehfo] x84 Z4d thet et = vj$- =
AL AT & Ut o] AR Hol FF FEELS
T84 9, 284 Fatsld =2 5 UeRaL, &
E-9] phenolic 335l Fx 2&291 Y 3= YehY
= Ao & At

ol

o rlo

&% F&52| angiotensin converting enzyme(ACE) &1}

Angiotensin converting enzyme(ACE)-< renin®l] 2] 3}<]
2349 angiotensin 12 28] C- Lt dipeptide(His-Leu) S
7hrdd Ao A g daesAes Usdlle
angiotensin 15 A/dste] 1 &@Ste] HQlo] =3 UTH34).
A2 2229) ACE A3) 24< 2748 A7 Table 2614
&} o] ethanol FE&°] & F=E Bls| Adlec] A
Ao =A Jelgton, 50~200 pg/mLe] phenolics 5%
Woo] B FEEol|A 280~50.8%2] Aal&S VERAR AL,
ethanol FZ&E 4] 60.8~69.4%<] ACE A&l &2 JER o],
YfeFo 7 o]l Q)= Captopril?} frAkeH ACE Al &2}

= YeRl Atk Jogt Cho35)E 271 Qvll(Acanthopanax
fiuih) FZ22] phenolic 3}3HE©] 200 pg/mLe] phenolics
FroAM B FEE ethanol FEE°] 595, 85.1%2] ACE
A& Yeplidtta Xk 37 vlws) 35 FEE9
nEdAAHe] Hls=g o2 AdEo], T renin
angiotensin system®] 2]3F nEYAAE 2|3t oH

A 7875 83 7154 AF Tl 283 5 S Ao

2h A A,

&% F=&#29 xanthine oxidase &3}

Xanthine oxidase(XOase)<= purine TiALe] #edsh= G4
24| xanthine 5= hypoxanthine®] AFAE wjoJUHA] 4k
SHEAMH0)E B Ha, YA 22 9] uric acidE
st I ol H=F SAsHA = Al 2o
AWGASS dod|m, Fdo FHHo A S5
e 5% BAE gEA UrhG4). XOase A S5
=72 allopurinols AH&-8tHl o 4] 557 55
U2 vlwstanh 3 FE2E9] XOase A3l 24E 5%
gt A3} Table 39|49} 2] & FEE°] ethanol F=&9I|
Hla) Al &o] Atz oz A Ve ™, 50~200 pg/mL
9] phenolics & W92l & FEE14 90.9~93.9%2] A&l
&2 YERSI AL, ethanol FZE<l|A] 21.9~80.2%°] XOase
Ael&o Udepllo], 33 & FE2E5S A sEAANE 5%
Al kA 1 allopurinol 2.t} B $-4=3F XOase A3 &3}=
YER AT Kim 5(36)2 23 (Ulmus pumila) %%
phenolic 3}5H&E©] 200 ug/mLe] phenolics =41 48.1%
9] XOase A8 Ueltha Bk Aol vlaf 3
FEEY T3IAY| O st 5 ABARA &8
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Table 2. Inhibition activity of extracts from Aster scaber on angiotensin converting enzyme

Sample

Phenolic concent

Water extracts

Ethanol extracts

(et Hippuric acid (ug/mL) Inhibition activity (%) Hippuric acid (ug/mL) Inhibition activity (%) Hippuric acid (ug/mL) Inhibition activity (%)
Control 204.70£1.05" - 213.70:087 22170098 -

50 153.67£1.53 27.98:0.72" 83.67+4.62 60.79:2.16' 105.00£1.00 50.79:047°

100 131.33£4.16 3845£195° 81.00£4.00 62.04£1.87 98.00£7.00 54.07£328"

150 120.67£5.03 4345£2.36° 69.00£2.00 67.660.94" 77.0042.65 6391124

200 105.005.29 50.79£2.48° 67.67£0.58 69.38£027 53.00£1.00 75.16£047°

MeantSD (n=6), means with different superscript letters within column are significantly different at p<0.05 by Duncan’s multiple range tests. Captopril was used for control.

Table 3. Inhibition activity of extracts from Aster scaber on xanthine oxidase

Sample

Phenolic concent

Water extracts

Ethanol extracts

et Uric acid (ug/mL)  Inhibition activity (%)  Uric acid (ug/mL)  Inhibition activity (%)  Uric acid (ug/mL)  Inhibition activity (%)
Control 4525:0.12" - 45.70£0.17 - 45611024 -

50 4.14+026 90.910.57" 35.54031 21.93+0.68° 10.03+0.22 77.97:049"

100 5.150.95 88.69+2.10™ 23244040 48.93+0.88" 9.23+0.40 79.73+0.88™

150 6.340.50 86.07+1.09" 16.85+1.29 62.99+2.83° 7.830.52 82.80+1.13°

200 2.77+0.50 93.92+1.09° 9.02+0.88 80.19+1.93° 4.23+0.42 90.72+0.93°

"Mean£SD (n=6), means with different superscript letters within column are significantly different at p<0.05 by Duncan’s multiple range tests. Allopurinol was used for control.
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A e R S e B = A o
-amylaseS Ao 2M I F4E AAAE
o] a-amylase®] ALY A FsAe] A Z2M
A2 Th38). 3 FEE9] a-amylase B A3 95
53 e A Table 49419} o] & FEEAA= 2.0
238%°] &4 Al B3-S YER e H, F3 ethanol =
E-2 100~200 pg/mLe] phenolics F=o|A] t2T2 221

3

oft M

Lo

2o B

=

]

Table 4. Inhibition activity of extracts from Aster scaber on a
-amylase

a-Amylase inhibition activity (%)
Sample Phenolic content (ng/mL)
50 100 150 200
200£0.14”  286£027°  97110.11° 2381:084°

Water extracts

Ethanol extracts ~ 6.670.12" 48.57+105" 7600£2.12° 8857+097°

Acarbose 17424231 2033172° 26644192  40.032.31°

MeantSD (n=6), means with different superscript letters within level are significantly
different at p<0.05 by Duncan’s multiple range tests. Acarbose was used for control.
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-amylase §4~ &/J 2] #3+= polyphenol®] 2} ol uwh
2} gepivta stk 3o A7 FEE galEo] 9
+ phenolic 313 &2 TRl webA ddidem oE
Fa dAEE B Aoz FTE T
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Szt o] A4 melanine 3] 52| melanocyte A E ol A
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AW el melanin B3/ ARAA 7HE T3 27 S
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o1}, F3 ethanol FEEOAM = 13.8~24.7% Al 2=
YeER 1, & FEEIAE 158-469% A8 242 e}
o] njw g5 Qe 7]57 AFe R &8sh| siMe
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%%%o] ] Aot vﬂrﬂﬂ@u} Jo&} Cho(35)&
3] Awl(Acanthopanax fiui) %= 2] phenolic 3}5%
©] 200 pg/mLe] phenolics F=cA] & F+ZE} ethanol

FZE0] 33.7%, 58.8%2] tyrosinase #13l| €& LYERIR
ta B Az vlg) 25 B 45 el

Table 5. Inhibition activity of extracts from Asfer scaber on
tyrosinase

Tyrosinase inhibition activity (%)

Sample Phenolic content (jig/mL)
50 100 150 200
Water extracts  15.7820.57" 15.62:047 2449:027°  46.86:2.8%
Ethanol extracts  13.77:1.62" 14.88£359" 22.85:0.60° 24.70£135"
Kojic acid 35212209 5543+1.72° 67.92£1.32° 77.03£151°

"MeantSD (n=6), means with different superscript letters within level are significantly
different at p<0.05 by Duncan’s multiple range tests. Kojic acid was used for
control.

&3 F=EE9| elastase X3l

Elastase 3] 5729} &3 &
Q A o o}b}ﬂ elastma ot
Eo|d oz 71is)s
7kl wheh collagen AR A B %6H£—E <7k Al

7@ ATH27). 2 —r% «1 elastase Xﬂ d g =4
Z 7} Table 6949} o] tZ+<] epigallocatechin-gallate
£ 55.54~73.25%<] =& A &7E Jepdgl oy, 33
ethanol FEENA = & FEEHT 2& S0 200
ug/mL phenolics F=NA 14.4%2] A3 LS e
E FEEANAME 455% AdSd S Uehdlen, ChoJJr
Choi(41)= Zel(Eckloina cava) FZ%<S 1 mgmL
phenolics®] 52 A2 o] 44%2] elastase A8 24
ol Yepdtia B3k 317 Hlwal 3 FEFE9 elastase
A dde] o g AR %&a}cﬁu}

olge] ARz wo} H FEEE 959 P, 1
A, FEA B Be7 4NN B E

Table 6. Inhibition activity of extracts from Aster scaber on
elastase

Elastase inhibition activity (%)
Sample Phenolic content (jig/mL)
50 100 150 200
2322123 3539:170° 37.65:1.88" 45.48:0.69°
Ethanol extracts  L13£1.04  896:045" 1330£129° 14.35:1.1§°
Epigallocatechin-gallate  55.54£2.07° 62.03£335" 67.78+1.46™ 73.25:3.03°

Water extracts

MeantSD (n=6), means with different superscript letters within level are significantly
different at p<0.05 by Duncan’s multiple range tests. Epigallocatechin-gallate was
used for control.

Hgol /e Aoz B on, v ists FEHM
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2 o
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A B FFE0] 95%, ethanol FEENA 97%5 HERIA
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W2, xanthine oxidase A3ll52 & FEE2 50 ug/mL
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