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Abstract : The acai berry (Euterpe oleracea Mart.) contains vitamin B complex, vitamin C,
anthocyanin and so on. Especially acai berry was seen as nutritionally comparable to blueberry and
related berries. The acai berry has significant aging—reducing properties. Compounds have been
found to have anti—aging and antioxidant components. Acai berry was extracted with 70%
methanol, 70% ethanol and CM (chloroform:methanol=2:1, v/v). After sample and reagents of
each experiment was reacted, DPPH radical scavenging activity and ABTS radical scavenging
activity, ferric reducing antioxidant power, reducing power were measured to determine the
antioxidant capacity, and as results of comparing each extract. Ethanol (70%) extraction was
measured highest. Anthocyanin, total phenol, flavonoid also appeared similar to the results. In
addition, the antioxidant activities of the extraction solvents were increased significantly with
increasing concentrations, but showed lower antioxidant activity than the positive control (ascorbic
acid). As a result, antioxidant activities of sample supposed to affect by the anthocyanin, phenol
and flavonoid contents.

Keywords : acai berry (Euterpe oleracea Mart.), antioxidative activity, anthocyanin,
total phenol, rotal Havonoid
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T AdE=5H fHE AYEdEde] ¥
ot 71&9] HEw @A A7 Ao o] 2
TEe T glen, A7l dith ¥iol Skt
A weeba] gl Hikelel B o= 55
St QITH1]. ol okrtelMlE](Euterpe oleracea
Mart)= g7 55 otukEe] st Hepils
e 5 B Adz A5 ot vhso] 2
AL e Gl GA=[2], oAte] H=e] AFe
24 242 A 10 9 Bt e A 4
T7F A& Hol st AFet AyAEEREA
T2 AMEZ  SIHH3]. 5S], HER=
polyphenols, phenolic acids, flavonoids 2
carotenoids &S] gFol =& ET opzt
vitamin B E3&7 vitamin C, anthocynin &
ofg A2 Sd=4de ot QluH4l. ol
aslantes s Q= I[IEEL reactive
oxygen species (ROS) @ free radical& AA &
T e YT oo iRt 4T A8S Fo A

T XRT O
dE5TEE dfete Zo=r deA QTS &
o A4 Azes 2714 &% Sl nEZE=Ef

oAl hydorgen peroxide (HyOp»)&F hydroxyl
(OH-)3 Zo] ROSE Hkste=
superoxide®  AJ4dste]  ROSell  k=ZHTH6].
ROSO| F7h= & A7 DNA &40z Qlgt
EdRio] A 7HeAdE X AZ &l g
oH7].

ofatold|E]e]  AJEol=  E3J]  phenolicset
flavonoids, anthocyanins 59 A SAHAEHLERE
AE At diFojer @ PR 4] M &
ARRA 71 AR AE A7HIE g2
ZPE T o8l EIE AEAgdEdd
flavonoid®}t phenol compounds?t &85l &
T, AEE A 2 Akel 5o Ags
ool ErEgt a3t e ZoR HiHT
ATHOL. orAtolHEl = peroxynitrite (ONOO-)
o} hydroxyl radical& A|AS=H] Hold F4kst
Selo] drtal dAtE HE Qlow[10], EJF ofAL
o] H2]e] gufet Aote] gHite}t FES Hlw =
Aoto] B v QITH11]. Z1efuh opato] Hg

radicals

ul

ok ?IN

S gujde 239 5 ARedELe) 4% @
gk st B SAete] wmd A7 of

%) ujujgt o]t
debq £ ApoldE AT HEe AT
ool ABAEOR olFlE obrfe] WS T0%

B LR

methanol, 70% ethanol, chloroform:methanol
(CM, 2:1, wv/v)9 gujE=z  FES}
anthocyanin, total phenol, flavonoid ¥&F& &
Aota, d4rst SH(DPPH radical scavenging
activity, ABTS radical scavenging activity) &
FH (ferric  reducing antioxidant  power,
reducing power) Z745te] otrfo] Hlelo] F2
Safjol] wE itEsES Hluwste] AR A
Fol 2agt 7|z At Agsyy AP =
Hoz 2 AYE AAlstt

k)

2, Mz A WY

2.1, 48l M2

Aol AHgE AgE 20159 39 ofupEolA
ZH5HE ofAte] HEE FAAXRAA 24t A
S AFo| FU3te] deep freezer (DF-8514,
I1-Shin BioBase Co., Daegu, Korea)o|4 -80C
2 Hyot AREoRot.

22 NEo| F&

AR F22 T2 AAH ofrto] HE B
100 g& #Asl 70% methanol, 70% ethanol,
chloroform:methanol (CM, 2:1, v/v) W& Z+
108 ZFste(1:10, w/v) 24A7HA 23] &7
= ofT(filter paper, Advantec, No.2, Tokyo,
Japan)st¥tt. FEEBE2  rotary evaporator
(Hei-VAP Advantage, Heidolph, Germany)&
o]-8ste] 40TCoA At s=ot] §ulE AATH
T, Addo] A&sHYE AR 82 FE A
A FFol Uit 2 & 1R F%F HESED)

2 e,

2.3, Anthocyanin &2 =X

oFAto] 2] 2] anthocyanin Sheke
pH-differential U2 W3t SAsFATH12].
=, 7Ax4" opato] Hlg] EH 0.5 gol methanol
-1 M HCI (85:15, v/v) 15 mLE 7}ste] 30&
B £ F ojdste] BA Alm=E ARESH
o A& 1.0 mLo] 25 mM potassium chloride
buffer (pH 1.0) 2.0 mLE 75l E o2 A9
Tl Alm 1.0 mLel 04 M sodium acetate
buffer (pH 4.5) 2.0 mLE 7Iet & &AoA 20
B wJste] UV/Vis  spectrophotometer
(SP-200, Analytik Jena Co., Jena, Germany)E&
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AFg5te] 510 nm @ 700 nmoflA SH =
A skl

otAto] H|2]9] anthocyanin FEF2 cyanidin—
3-glucoside®] & EZAS(€=26,900 M 'em™)
£ o]&sto] o2 Aol 9o FAISHIE13].

il
B(\

Anthocyanin content =
AX MWX DF>< 1,000
exX L

A = (As10 am=A700 nm)prLo—

(As10 nm=A700 nm)pH4s.
MW = molecular weight of

cyanidin—3-glucoside (449.2 g/mol).
DF = dilution factor.
= molar absorptivity of cyanidin—3
glucoside (26,900 M 'em™).

L = cell path length (1 cm).

2.4, Total phenol &2 X

Total phenol &#-2 Folin—Denis' ¥#H< #
ot AAsicH14]. Alm 294 0.5 mLof
S5 4.0 mL& Y1, Folin Denis reagent 0.5
mLE 7 &, & Ao 3E7F A2 Hx|gt H
10% sodium carbonate solution 0.5 mL& 7}
Stof Ao 1AIZF ¥A|g & 700 nmollA &
L& A5t BFE45 = caffeic acidE At
45t Alm 1 g mg CAE (mg of caffeic
acid equivalents)2 UEFHSICH
2.5. Flavonoid &2ZF =3

Total flavonoid e Alm FZH 0.5 mLo|
10% aluminium nitrate 0.5 mLe} 1 M
potassium acetate 0.5 mLE ¥ FH, 80%
ethanol 2.0 mLE H7Iste] & &gt & 402
7t Ao ®AJste] ¥-EAIZl & 415 nmollA &
T 2 SHSHATHI5L o] W mEEH9I
querceting AMES] AFAS A4St A= 1 g
F mg QE (mg of quercetin equivalents)Z 7
AFSt T

I

fu

2.6. DPPH radical scavenging activity &3
DPPH (1,1'-diphenyl-2-picrylhydrazyl) radical
scavenging activityx= Zt 80 ¥ A7 FEE

FZ gufo w2 ofato] W2|(Euterpe oleracea Mart.) 2] A2)&A 9 st &4 Hlw 3

A FBEE S5t Ueisith 2 Al &
=9 free radical scavenging activity= A|RE
d7¥sA] 952 DPPH radical®] &3%7t 50%
Zashedl =a3st Algol FXll ICs (50%
inhibitory concentration) 22 ZA¥E ZA|SHATH
[16-17]. o] of &4 HWE $5t9] positive
control2 L-ascorbic acidE ARgote] -2 W
o8 FIEE SASIA
DPPH radical scavenging activity (%) =

(1- AbsS{mele)

AbS g

e 2

N

x 100

2.7. ABTS radical scavenging activity &3

ABTS cation decolorization assay®l] <3t ¥
H18] WEPste] ABTS (2,2-Azino-bis—3-
ethylbenzothiazoline-6-sulfonic acid) radical<
ol-gqt ity A& Adstltt. 7 mM
ABTS$} 2,45 mM potassium persulfates 1:1
(v/v)ol Hl&= Ao] 16AI7F Fet ol WA|st
o] ABTS radical& IdAAIZ] &, ethanolz2 3|4
St 735 nmoflA FFT Frol 0.70(£0.02)°]
g okt 4" 88 2.9 mlol A= &
o 0.1 mLE ¥ F 62 F 734 nmolA &
TE =745t} Positive control2  ascorbic
acide AFgstlal  ABTS radical scavenging

activityt thg Alell olste] Astster.
ABTS radical scavenging activity (%) =
Abs
(17 Szmple)xloo
AbSBlank

2.8. Ferric reducing antioxidant power
(FRAP) &3

FRAP 42 gL o]8oto e
=2A5= "[19-20]22 03 M sodium
acetate buffer (pH 3.6)7 10 mM 2,4,6-
tripyridyl-S—triazine (TPTZ) solution, 20 mM
ferric chlorideE 10:1:1 (v/v/v)&2 Z35te] A
o Ao xAIst] AMgsHTh Alg FEA 0.2
mLof| FRAP reagent 3.0 mLE 7lste] 3087t
water batholl ¥f2|et 5§ 593 nmollAd SF=E
Z43l9.0H ferrous sulfateE o]8sto] AHAZFA
< AT & FAP=EE BAISIAHE Positive
control& ascorbic acidE A&

- 743 -



2.9. Reducing power &3

ofrto] Hg|o] guH FEEo] W reducing
power®] 542 7} Alg & 894 1.0 mL 9
0.2 M sodium phosphate buffer (pH 6.6) 1.5
mLe}t 1% potassium ferrycyanide 1.0 mL& 4
I 50°C2] water bathollA] 20E7F ¥h-g AJZTh
HFSAIZ] &3tolo]l 10% trichloroacetic acid 1.5
mLE 7F5to] 42 % 3,000 rpmell 1027 94
Bste] EEld A5H 1.0 mLE S7FSF 3.0
mL 233 0.1% ferric chloride solution 0.2
mLet & EFAA 10& F 700 nmollA FF=
£ St 21l.

2,10. 4 Mz2|

Aol 33 §kE SAoiglon,
mean+SD (n=3)°.8 THAFIACt Ft A
7F]  f9&2l ZolE one-way  ANOVA
(analysis of variance)2 &4 $t H p<0.05 ==
oAl Duncan’s multiple range test®] |t z}
& 7t oS HESHTh FAA | gt
Z=2 732 [BM SPSS statistic ver. 225 A&35}
k.

B LR

3. Zat H nE

o

31. & 8

ofato] H|2]9] 70% methanol®} 70% ethanol
9 chloroform:methanol (CM, 2:1, v/v)¥] &
&2 Table 1o Uttt 2 8o =&
282 CMoA 1483%= 74 %7 vheda,
70% methanolo|Al  6.27%, 70% ethanol®f| 4|
5.87% «C =2 LERiTE

3.2, Anthocyanin g&f

ofAto] H|2] Bro] anthocyanin &S Table
17} 7o) 148.95+6.58 mg/100 g DW (dry
weight)2 UEFHTH Anthocyaning A1} 2}
5 Mg Yedle Bdelu HiglRwel e 4
|4 A Mag LIz, 3, AEAA 59
it e Aow dHA QIrH22]. ARt 4
F 373436 mg/l00 g [23], Akt A
268465 mg/100 g [24]. Z=ula]  Fo]
anthocyanin -~ @& HWd  dAFME=
Vaccinium corymbosum L. (Northern
Highbush) 129.24+3.2 mg/100 g, Vaccinium
corymbosum L. (Southern Highbush) 92.6+4.6
mg/100 g, Vaccinium ashei Reade (Rabbiteye)

Table 1. Contents of anthocyanin, total phenol, flavonoid and ICsy values in the antioxidant

activity evaluation assays of acai berry (Euterpe oleracea Mart.)

Assays

Acai berry powder

Anthocyanin content (mg/100 g DW?)

Extraction yields (%)

Total phenol content (mg CAEY/g)
Total flavonoid content (mg QE/g)
DPPH> (ICsp, mg/mL)

ABTS (ICsp, mg/mL)

FRAP (ECsy, mg/mL)

148.95+6.58

cMV 70% methanol ~ 70% ethanol

6.27 5.87 14.83
36.70+0.14*  80.45+0.14° 83.30+0.08°
14.33+£0.01% 23.25+0.07° 23.53+0.11°¢
1.530+0.041°  0.197+0.001*  0.195+0.002°
5.82240.737°  0.286+0.006°  0.276+0.002°
14.214£0.553  0.516+0.001°  0.466+0.001°

YCM:  chloroform:methanol mixture (2:1, v/v). ?DW: dry weight PCAE: caffeic acid

equivalents.

YQE: quercetin equivalents. “DPPH radical

scavenging activity (DPPH), ABTS radical

scavenging activity (ABTS), ferric reducing antioxidant power (FRAP). “The values are
means£SD (n=3). Values with the different letters in the same row are significantly different

(p<0.05) by Duncan’s multiple range tests.
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123.9£4.2 mg/100 g, Vaccinium angustitolium
(Lowbush) 122.7£11.0 mg/100 g, o2 Uteb
tH25). mhebs, 2 A™olA  ofxfe]l  HE €]
anthocyanin gF2 oJHTh £ 7oz I9lF

k.

3.3. Total phenol &2

ofrfo] H|g|o] il FEEo|A F His
2 Table 19 YeRARIC™ 70% ethanol &
2ol A 83304008 mg CAE/go2 7% 7]
gty 70% methanololA4  80.45+0.14 mg
CAE/g, CMolAl 36.67+0.14 mg CAE/g =0
2 CMeld 7P w2 grol usith Phenol
compound®] free radical A &2 WFH
gof| g+ 7 o]A4+e] hydroxyl?]7} 9= phenol
25 7ML Qlo] @ 5 uix =HE
Al Aedsto] FAE Fofshr] wlwel itet
g YR WAV Sl AR dHA ok
[26]. 5 @7bx}), o], HEAF W 5ate] ot
& FZE)A total phenol IS Q714 23.74
mg/g, @1 20.74 mg/g, B2 26.08 mg/g, =
2} 101.15 mg/go& Hixo] Qri27]. & 4
TN =29 FEEHTR & e FEol
AN, =25 ALt AlgHETE ofAtolH] =
=2 F s @S VA Qe Aor gl

k.

et

or o 1 Rl

3.4, Flavonoid &H&f

opato] H=]o] Zt guf FZEFFE|A flavonoid
IFL Table 19 W S™, 70% ethanol
FZBo|A  2353+0.11 mg QFE/g, 70%
methanol F&E80°] 23.25+0.07 mg QE/goZ
HZ5HA ugted, CM FE2004e 1433+
0.01 mg QE/g®= total phenol &&Fe] Ax}e}
FARE &S 7 Qe Aer 24 =Hoh
AFEARGR du[28]9] oHotAEIC|E, RERE,
2 HE2o| 2445 1381, 58 mglg, BEA
[29]9] ofHolAHolE, HeE E EFEo]
77.9, 73.4, 22.7 mg/g9] flavonoid ¥HF& 714
o Qlokar ®BarEsr Qlek Flavonoids T Ay}
Aoa-goz Ao &4e du, Axidodd
A FoAste Qatrstasro] S4S Ao
X 79 s 24, dAE Mol H EF
< Al T BIE Hol= Zo= HIilEo]
oH301.

50 1%

FZ o w2 ofato] W2|(Euterpe oleracea Mart.)2] A2)&A 9 st &4 vl 5

3.5. DPPH radical scavenging activity
ofato] Hzle] 7+ S FEZET; positive
control®l ascorbic acid®] DPPH radical £7%
< 7t SR H|we A3E Fig. 19 UEhd
1, ICsodtS #oto] Table 1o YeErict z+
S =E5E53 0.2, 04, 0.6 mg/mLe] FEZ
o] =Hgt Ad 2l ascorbic  acid
(97.47+£0.00%, 97.61+0.00%, 97.61+0.00%)E
ALt FEBoA Froloal Hap fojHoz
radical AA%50] Z7l5t= A4S 2ok 70%
ethanol FEEOA HTHE= ZHZF 5136+
0.16%, 65.67+0.24%, 76.92+0.24%=2 FE=
Fol 7P w2 EES HYoeHw, T0%
methanol F&E©°] 51.08+£0.16%, 64.92+
0.28%, 75.89+0.16%% 70% ethanol &2}
FARRE RS B CM FEEAE=
3.99+0.08%, 11.26+0.16%, 18.81+0.24%=
Z+ g FE2E F 7P 32 AASE Bt

=

100.00

80.00

70% MeQOH
60.00
70% EtOH

40.00 aom?

mAAY

DPPH radical scavenging activity

Concentration (mg/mL)

Fig. 1. DPPH radical scavenging activity of
various  extracts from acai berry
(Euterpe oleracea Mart.).

UThe values are means=SD (n=3). Bars with

the different letters are significantly different

(p<0.05) by Duncan's multiple range tests.

ICM: chloroform:methanol mixture (2:1, v/v)

extract. YAA: ascorbic acid.

ICs¢& 70% methanol FEE1 70% ethanol 5
Z54  ZZ 0.197+£0.001, 0.195+0.002
mg/mLe 2 FoFQl 2ol7t §lo](p<0.05) &
free radical 2A%E YEHY9, CM FEE9]
A% 1.530%£0.041 mg/mLEZ tE FE3°] H]
8] @& free radical 275 YeEgch =4
A AE ZE[31]9] ethanol ¥ chloroform &3]
Zo|4  DPPH radical 274%9] ICygte 7
oA Z+zt 694.7, 4107.2 pg/mLol™ ZFAtollA
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o™,
S
4>

747} 136.7, 3502.5 pg/mLeg wulet £ &
ot 3491 ethanol BZEo]A o %2 DPPH
radical £75& Uefio] & A7e fAE A
oz yehgrh DPPHE HlwA HAE  free
radicale 7}A1 guflo] =9re o Ao HaM
S oo, A3 588 a9 EAT B
Stale W 11 Aol whet Hah He Lgtaor
RS ot BAo] qlo] dAtst S4] 4

2] o]-g Hrh32].

3.6. ABTS radical scavenging activity

oprfo]l HlEe] fuf FEH FEES ABTS
radical £2715-2 Fig. 20 Yeriglen, 1 At
o 2t ICso3t-& Table 1o vrelf it ABTS
radical 2752 ZF &7t =oHel w2t 79
Aoz ZIFIATHp0.05). 1% 70% ethanol
FEENA HEE  37.29+0.32%, 63.96+
0.21%, 79.20+0.21%, 70% methanol F&=°f
A 36.92+0.24%, 61.74+0.08%, 78.69+0.29%
2 70% ethanol FEE9] AA%50] A et
ot CM FE2E2 5&E= 2.27+0.29%, 4.12+
0.24%, 7.1810.28%=2 FE& & 22 &A%
= HAth E3t ICs gt 70% ethanol FE&
o] 0.276+0.002 mg/mLEZ =2 A7 HY
1, 70% methanol FEE°] 0.286+0.006
mg/mLOE E& 2AFS 7Mooy CM &5
£ 5.822+0.737 mg/mLE F AALS HY
t}. DPPHYE free radical2 7FA|2l ABTSE <o)

(%)

100.00

80.00

70% MeOH
60.00
70% EtOH

40.00 mcm?

mAAY

20.00

ABTS radical scavenging activity

0.00

Concentration (mg/mL)

Fig. 2. ABTS radical scavenging activity of
various extracts from acai berry
(Euterpe oleracea Mart.).

UThe values are means+SD (n=3). Bars with

the different letters are significantly different

(p<0.05) by Duncan’s multiple range tests.

ICM: chloroform:methanol mixture (2:1, v/v)

extract. YAA: ascorbic acid.

B LR

2 radicalZ 7FA|3L QlojA] A9 Aol Q1A
9 DPPH radical &7 3} ABTS radical £27%
o dit= TS 7HE Zer HiHY
Ao mM[33-34], 2 A Autet FANSH e
pra=g

3.7. Ferric reducing antioxidant power
(FRAP)

FRAP+= 2,4,6-tripyridyl-S—triazine (TPTZ)o]
Fe*'o} Agsto] Aol Fe*-TPTZ complexZ
@kl W2 pHelAd AAFolFol e =4
T BhpEA Fe?'-TPTZZ Fg5lo] FMoz
shH, MO He= EH] HA-gols3t vl=|st
Al HATH35]. olef T2 Y= AT ofAtolH]
glo] 7t 2&&o] w2 FRAP AdH:= Fig. 30l
WEFH T, ECso(32 Table 1] YeR ST =
= FEEAM SHT FBE= FREE §94
ol Zpol7b AR (p<0.05) EFEHZ  ferrous
sulfate® ARgste] S4% SFE=E AFHE @
S0l gt A 70% ethanol FEE0IA 7
SEHEE 0.604+0.001, 1.035+0.001, 1.492+
0.002 mM Fe*'& §-2]2 0 2(p<0.05) &4 et
WO, 70% methanol FEEOIA 0.562+
0.001, 0.991+0.001, 1.389+0.001 mM Fe?,
CM FZEE2 0.049+0.001, 0.093+0.003,
0.136+£0.002 mM Fe?'2 7} & Aoz 1}
Ebd, ICsy XESF 70% ethanol FEEOA
0.466+0.001 mg/mL, 70% methanol F&&°]

24
L (mMFe)

N
@
S
1S)

70% MeOH

70% EtOH
=CM 2
mAA3

Ferric reducing antioxidant powe

‘Concentration (mg/mL)

Fig. 3. Ferric reducing antioxidant power of
various extracts from acai berry
(Euterpe oleracea Mart.).

UThe values are means=SD (n=3). Bars with

the different letters are significantly different

(p€0.05) by Duncan’s multiple range tests.

2CM: chloroform:methanol mixture (2:1, v/v)

extract. YAA: ascorbic acid.
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A 0.516+0.001 mg/mL, CM FEEA
14.214+0.553 mg/mL &0 2 TEE QI $HA,
FAAE A uREFE(36]2 0.760+0.081 mM
Fe?*/100 g, AM}EA, FFoteR, EOlE FA
(3717} Z+2ZF 0.27, 0.37, 0.48 mM Fe?'/100 g
o8 HIE A} BWEHE wf ofrtolH|E] 9]
et o] mje et o7 Atm

3.8. Reducing power

Reducing power®] Zi}i= Fig. 4o HERHS]
A, 7y g F=EE3} ascorbic acid®] HE7F
7Yl ot foHoz2(p<0.05 3t 5
7¥ole AL HAE 70% ethanol &84 Zt
SEEE 0.215 0398, 0.537=2 &4 Uergte
™, 70% methanol F&=°|A 0.207, 0.375,
05252 E2 &4E HJt CM FEE2
0.026, 0.037, 0.0482 3ital &4 AvET 1f
W E 3 FFE0] B¥S Bk olof
g} total phenol, flavonoid $Hat &A4rst &4
of AEAZt e AS FAHAL 4 AdeH,
total phenol¥} flavonoid &&Fo] E2 =
FAEE e Helths HieF fARE Zlo=r

LHERSTH34].

(oD) q d
0.800 | d

0.700 |

0.600 N

0.500 o 70% MeOH
0.400 o 70% EtOH
0.300 | eV

0.200 = HAAY

0.100

Reducing power (OD 700 nm)

0.000

Concentration (mg/mL)

Fig. 4. Reducing power of various extracts

from acai berry (Euterpe oleracea
Mart.).

YThe values are means+SD (n=3). Bars with

the different letters are significantly different

(p<0.05) by Duncan’s multiple range tests.

ICM: chloroform:methanol mixture (2:1, v/v)

extract. YAA: ascorbic acid.

FZ gufo w2 ofato] W2|(Euterpe oleracea Mart.)2] A2)&A] 9 st A Hlw 7

4. 2 B

otrto] 2] (Euterpe oleracea Mart.)2] 70%
methanol, 70% ethanol, chloroform:methanol
(CM, 2:1, v/v) 84 FE2lA A2 dE4
9 Al A4S gotHal oprfol|E] ] HiolQ
7164 AEo2A e JHXE HES] flste] 2
AdE F9% A3, Ax oprtoldE] EEoA
anthocynin 22 148.95+£6.58 mg/100 g DW
2 52 2 VA Qe Aoz g9l HIe
o, Zt 8o Z&EEFof isto] total phenol
(36.70~83.30 mg CAE/g), flavonoid (14.33~
23.53 mg QE/g) &% % DPPH £7%, ABTS

27%, FRAP ¥ reducing powers 70%
ethanol=270% methanoDCM FEE $£0=2

70% ethanol F&&3 70% methanol FE&9|
A EwE HAREE UEYeld E23
anthocyanin, phenolic compound, flavonoids &
A =de] ool wet itstEdol #o
Hog F7tEE AR UeHTH(p<0.05). w2k
A 2 A7 A obrte] 28] 70% ethanolt
70% methanol FEEA w& A9 &
ek e AT Adges Addast @ )
A a2AEA 58 e E8T & U A
o2 At
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