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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 11g 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 11g phenolics/mL were 1.87 and 2.22 PF, respectively.
Enzyme inhibitory activities of the water and ethanol extracts (50 1g 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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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).
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Table 1. Antioxidant activity of extracts from Aster scaber

Antioxidant activity (%)

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

Water extracts 87.47+0.56" 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 51.83:0.40° 67.20:0.13° 73.14035° 75.88+0.48°
Water extracts 99.0240.36" 99.23+0.15" 98.46+041" 98.05:0.18"
ABTS Ethanol extracts 98.82+0.32" 98.82+0.09" 98.1120.18" 98.3140.15"
BHT 454+121° 64.12:0.48° 82.29+0.68° 85.530.82°
Water extracts 1.14£0.05" 149+0.07° 15120.12° 1.87+0.02°
Antioxidant proection Eihanol extracts 1.28:0,03" 1.59:0.03" 1.93£0,00° 2224003"
BHT 1.92+0,01° 2.18:0.01° 231001 2.46+0,03°
Water extracts 95.100.20° 96.74+0.10" 97.28+035° 93.56+0.27"
TBARs Ethanol extracts 96.65:0.98" 99.95+1.78" 99.96+0.98" 99.95+4.42"
BHT 97.7740.31" 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.
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Table 2. Inhibition activity of extracts from Aster scaber on angiotensin converting enzyme

Sample
Phen(ﬂigc/niﬁ?cem Water extracts Ethanol extracts Captopril
Hippuric acid (ug/mL) Inhibition activity (%) Hippuric acid (ug/mL) Inhibition activity (%) Hippuric acid (nig/mL) Inhibition activity (%)
Control 204.70+1.05" - 21370£087 - 221.70£098 -
50 153.67+1.53 27.980.72" 83.67£4.62 60.79+2.16" 105.00+1.00 50.79+0.47°
100 131.3344.16 38.45+1.95° 81.00£4.00 62.04£1.87" 98.00£7.00 54.0743.28"
150 120.6745.03 43452.36° 69.00£2.00 67.66+0.94° 77.0042.65 63.91+1.24"
200 105.00+5.29 50.79+2.48" 67.67£0.58 69.38+0.27° 53.00£1.00 75.16047°

"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
Phen(ﬂfgc/nfﬁ?cem Water extracts Ethanol extracts Allopurinol
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 - 4561024 -
50 4.14+0.26 90.910.57" 35.54+0.31 21.93+0.68" 10.03+0.22 77.97+0.49"
100 5.15+0.95 88.69:2.10™ 23.24+0.40 48.93+0.88" 9.23£0.40 79.73+0.88™
150 6.34%0.50 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" 4.23:042 90.72+0.93°

"MeantSD (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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&3 FE£E9| pancreatin a-amylase =1}
a-Amylase = ©<=3HE2] a-D-(1,4)-glucan 23S £
she BAGNEA &M 225 29 dits 2ET
2 deg st SAIRIth A 2% o
-amylase S Ao 2H o] FFE AAAZD 5 9
o a-amylase®] Ao B2 DGA| FSAA L] A EZHA
AHE-ETH38). #3 FEEC] a-amylase A8 BAHE
5743 A7 Table 40149} o] & FEEIAE 2.0~
23.8%2] a4 oA &35 UEhflor, 33 ethanol =
< 100~200 pg/mL2] phenolics =4 tZ2FZ 291

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

a-Amylase inhibition activity (%)

Sample Phenolic content (jig/mL)
50 100 150 200
200£0.14"  2.86+027°  971x0.11° 23.81:0.84°

Water extracts

Ethanol extracts ~ 6.670.12°  48.57£105" 76.00:2.12° 88.57:0.97°

Acarbose 17408231 2033172 2664192  40.03+2.31°

"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.

acarbose2] 20.33~40.03% A &2}ol| vls] FjH oz <
o 48.57~88.57%2] %2 S UEPNSATE Leedt
Lee(39)%= phenol’d &322 of&] A& o de] &2
DAY 25§, T, FH 5ol A4 HERR, o
-amylase F2> @4 2] A8l polyphenol®] Fh Frel wh
2t EeivtaL siitt A9l 244z FEEel Saf = 9l
= phenolic SHHE B FRH weh FdiA o o
4 dAE S B Zew AdH

15
b

F&E9 tyrosinase A3 &1}

Szt o] A2 melanin 3] F-2] melanocyte A 3ol A
HE}O| = tyrosinasedl] 23] A F o] F T}, Tyrosinase= <1
Ul ©] melanin B3 A ZAAM 7P o 27 £24
JHAIQ] L-tyrosine©l 4] L-DOPAE A * L-dopaquionone
O 20| gl #oshs BARA, 9F7F LAl &
H S ) EAgstE]o] BRslt SR EH I b
o MAaEdS s of7] wEel v & B3
Brketedl del ol&Ha Uth40). FHH FEFE9
tyrosinase 4|3l 2742 574 ¢+ 27} Table 5914 2k 2o T
Z791 kojic acidE 35.21~77.03%2] <A &3S YERNS]
o}, 33 ethanol FEENME 13.8~24.7% A4S
YB3, & FEE0lA e 158~469% A= et
o] vl Z32 913k V)67 AEoR 28sk] Haiie

',

>
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FEEol 9 gapdolgta AAE AT Jo2 Cho(35)=
73] & vll(Acanthopanax fruif) Z22] phenolic 3}3+&
200 pg/mLe] phenolics ¥ =04 & FZE3} ethanol
ZE90] 33.7%, 58.8%<] tyrosinase A3 4= YERASRL
3 BHag Ao vlg] 27 B 245 Jepidh

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

Tyrosinase inhibition activity (%)

Sample Phenolic content (jig/mL)

50 100 150 200
1578+057" 1562047 2449+027  46.86+2.8%
13774162 14.884359" 22.85+060° 24.70+135°
35212.09" 5543+172° 6792¢132° 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.

Water extracts
Ethanol extracts
Kojic acid

&3 F&£E2| olastase Xal &1}

Elastase™ ¥ F-7%9 &8 S fx]ste 9&< ste +
Q oA o] 3ol elasting Eal 54 collagens: H]
EolAdo 2 7lpitslshe &4t IRFE2 d¥e] 5
7¥gol] e} collagen A4 7 e RallEw 71 294
ol 23] elastase o] F7ke] o] AAE = o2 Lo
A JF27). FH FEE elastase A = =H 3
A3} Table 6949} o] T 22 epigallocatechin-gallate
T 55.54~73.25%°] =& AAEIE Vel oY, 3
ethanol FEEXE & FEEET & @422 200
ug/mL phenolics &=l 14.4%2] A& &S Yebi L,
E FEEANAME 455% A28 s YR e, ChoZt
Choi(41)E= #El(Eckloina cava) FZE=2 1 mg/mL
phenolics®] FE 2 A2 uf 44%2] elastase A3l 4
o] Yehdtia Hagt A% vlwel 3 FEFE9] elastase
As|gddo]l o] Fgg Aoz ATsieTh

gAY, FEAAY 52 B YA o B F

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

Elastase inhibition activity (%)

Sample Phenolic content (jig/mL)
50 100 150 200
Water extracts ~ 2322£123" 3539:1.70° 37.65:188° 454840,69°
Ethanol extracts LI3£104"  896:045° 1330£129° 1435:1.18°
Epigallocatechin-gallate  55.542.07 62.03£335" 67.78£146™ 7325303

"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.

3 2 5-E phenolic compounds& & + 4tsl &7,
A% 71678 AE 2 neAF 2AS HdAst 7sk
DA R &8 7S AT EITh FE o EEo 9l
HiE4 B4E B9 600% ethanolS SV 2 3lo] &39S
o 2+t 11.1 mg/g, 4.18 mg/g F& U FE=2
phenolic =5 50~200 pg/mlLE 243l DPPHE =%
A3}, & FEE7 ethanol % 50 pg/mL phenolics 5%
AA 22}t 87%, 91% 11, ABTS radical decolorization™
50 pg/mL phenolics F=oA Z+Z 99%, 99% Sith.
Antioxidant protection factori= 200 pg/mL phenolics & =0l
A & FZEF ethanol FEENA 27t 1.87 PR} 2.22
PE= 2745 9] 00, TBARs#-S 50 pg/mL phenolics 5 =]
A E FEE°] 95%, ethanol FEFENA 97%5 JERIS
t}. Angiotensin converting enzyme(ACE) A3lls2 & F&
Eol|A] 50.8%, ethanol & =14 69.4%2] A3 &S e}
U212, xanthine oxidase A3l & FFE-2 50 ug/mL
phenolicsE =14 91%, ethanol FEE-2 200 pg/mL
phenolics =04 80%9] =2 T5w EITE a-Amylase
Aol 5L & 52857 ethanol F=Z5l|A 212t 24%, 89%
2 ethanol == =& 52 EAh Tyrosinase A 3l
T2 54% 243 = FEE ethanol FE=MA 27
47%, 25%°] 71 G35 UYEhASIT. Hastase A olls 57
A3 & FZE ethanol FEENA 22t 46%, 14% =
& FEEAAN FE5 N B3 AR e s A4 JERS]
t}. o] gk AR Hol I FEELE FAkst nddA,
BEGA, A, &y, FENHES T 1%

o rr ox

1o

1
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