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Abstract

Five extraction conditions (AE, autoclave extraction; OFE, oven extraction; HWSE, hot water and sonication extraction;
HWASE, hot water acidified with 0.5% (v/v) acetic acid and sonication extraction; and BE, boiling extraction)
were examined to compare the effects of different hot water extraction methods on the antioxidant properties of
blueberries. The extraction yields of the AE, OE, HWSE, HWASE, and BE were 7.94%, 8.35%, 8.55% 9.15%,
and 8.50%, respectively. The polyphenol and flavonoid contents of AE were 3.47 mg GAE/g and 1.59 mg RE/g,
respectively, which were highest centents among others. Those of OE were ranked second to the highest. The
total anthocyanin content of HWSE (5.29 mg/g) was significantly higher than that of others whereas that of AE
showed the lowest content (0.96 mg/g). The order of ABTS radical and alkyl radical scavenging activities was
as follows: AE > BE > OE > HWSE > HWASE. The antioxidant properties were considerably correspondent
with the total polyphenol and flavonoid content. DPPH radical scavenging activity was quite high in HWSE, AE,
and BE extraction, however, there were no significant differences among the five extraction methods in the aspect
of Fe2+ ion chelating activities. Moreover, AE showed the highest SOD activity, and protected the dermal fibroblast
the best against H;O»-induced cytotoxicity. In conclusion, it was suggested that the autoclave extraction (AE) would
be the most effective method for preparing blueberry hot water extracts with relatively high antioxidant activities.
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+ superoxide anion radical, hydroxyl radical, nitric oxide,
hydrogen peroxide 5°] EA|3lH, o2 gt ddrkhes 44
ARl trg F nEZseloke) 22 Al U] &7]Hol|A
Atz o2 AgET YA Holl= o] & thet Wol7| %
o] AA| A o2 EASHAIR3), HEg ~Ed 2~ T3 A
oAe] alel os) Aksl-ghats) Al 2-Hle] g o] A HA
Aol Egikart e 2 EAsH =W 223 A3
et ~Ew| 27t el A of, A, B 5o HH]
DS Tt wheba] olelgt LA E A A A
g} 282 QA e Atstd ~EyaE AaAA AW
ool A 7] grh4-6).

E-24)2]= A 2@l ¥HEricaceae) 2FYFUF-<E5(Vaccinium)
o] &3l T AEE, A AAIFCR 400 oFo] Fxst
o, 2uloto] B 2]( Vaccinium asher), S+0]F-A]
S8l 2] (Vaccinium corymbosum) 2 Z5-5F-A] BT g
(Vaccinium myritillus) A 5577} 132591 4 22 A
HiE 2 QIek). Sl ER T SefE ol mA Al <F
EAold (anthocyanin)©] Z5-3t & 2] (blueberry)=
ot giksl mHE 20021 W= EFIAICIA AAl 10K
7Y FE F R AR AN, eE®), FO), F
A uf(10) 2 273211l E37} drks Burt ok
EFHE] 259 S4S =ol7] fldl e e oMlE
T 2 718 E ol &3t FEES Axsta, oY
o FEEol tigh AegA e 54 T kst a5l
8] B2 A7 Artso] B vb Qlvh(12-14). kAR,
olglgt f7]&n] FEZHE o] &3 A F Axe /HFHA

F718wl & A AsHs Fgo] Bashy o] FAolA i
g EAZE Ak GRS 7R dekAas).
ek 2 ATl M= A1), F71(17), WA (18) T3
B2 AF AZ Ao 57t 22 dFFEHd 53
3, ()7FEE T 71 E o]8-3F FZ(autoclave extraction, AE),
2)180°Cell dlE¥ 7] B0l A 203t WA g FZ(oven
extraction, OF), (3)32¢! S5l 1583t &% % sonication
3+ Z=Z(hot water sonication extraction, HWSE), (4)32¢] &

F<oll 0.5% (v/v) acetic acidE %7} ¥ sonicationdt F=

L K

(hot water with 0.5% (v/v) acetic acid sonication extraction,
HWASE), (5)#¢ S/l &2 S ¥ 1583 &<
B3Z(boiling extraction, BE)5-2] WWHo = &3] F

B2 Az & 4 FE00AY FE7E, F e
%

oA
m

B 9% Y & BehRrols §9, & EAoR Fue
2459}, 2t 3220 jal) ABTS 2it]Z-, alkyl 2i2

-, DPPH 2ltZ-27%, ferrous ion chelating %5,
superoxide dismutase(SOD) -FAF24d, human dermal
fibroblast Al A1 H,O0l A 2lel] &gk Akst~Eg) 2~ A
THE ST =HA Fitst S v

Mz o ey
HEHNE
B A AbgE BEulee fulote] F(Vaccinium
ashe) @2 A\FA| g 2ol B B A Al
& AL 25 kg TIBte] 0T BB HptEA F24)
BE AMESITE tE EENo.2013/015)S Al gt of
Al dd A Ta B8 whatel] oJal 21H L, oFd
ot Ta A% A Basigih & BE
A|2F5-& Sigma Chemical(St. Louis, MO, USA), Ameresco
Inc.(Solon, Ohio, USA)®} Invitrogen Gibco(Grand Island,
NY, USA)ellA skl AF-8-313

dEFEESEO A=x

FEE9] A|ZE 20 g fresh blueberry©l] S-F< 400 mLE
7kste] WA7]E o]&al mhigh & oo} o] 57kA] 21
o2 GFFE SISt 47te] %52 whatman No.2
AR F o]t AFAZ F, AL rotary vacuum
evaporators ©]-&3te] 304 7t w53ttt ¥esd
Z7](PVTFDIOR, Ilsin, Korea) S Al-&3to] &%= -60~80C
o A 48AI17HEt B st EIJHE e W
HastaA £48 A 52 ALgstath A3 AMEE 2
Zvol EFug] EFFEELS autoclave(SX700, Tomy,
Tokyo, Japan)E ©]-&-5}%] 0.25 MPa, 121CellA] 20%3F 7}
A7tE 2] 3k & FZ(autoclave extraction, AE), 180°Cell
of| e 7] e Eol|A 2087t WX 8}e] FZ(oven extraction,
OB), Gulcin 5(19)] WS g3, 2 S/l 158
7t &3k ¥ sonicationdt®] FZ(hot water sonication
extraction, HWSE), Timothy 520)2] ®'H-2 ¥3 st 32l
ZFFol 0.5%(v/v) acetic acidE % 7}3+ & sonicationd}o]
FZ(hot water with 0.5%(v/v) acetic acid sonication
extraction, HWASE), &8¢l S/l 1583 8 4953
(boiling extraction, BE) W& o]&3dlo] FZ3Ith

=7 (Sunrise, Tecan, Salzburg, Austria)E ©]-8-5}°] 700 nm
oA FF=E 43 th T2 gallic acid equivalents
(mg GAE/g)Z Yeplidith & Zdfiikol= d3fe
Zhishen 5(22)°] W2 W& st SGaH3th AR 40 1L
o 5% NaNO, 6uLE H7}3t] 5%
AICI; 12 uLE &33te] 637 ¥H-g-A171 o5 1 N NaOH
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40 ULE 718t & B34 =7 (Sunrise, Tecan)S ©]-&-3}o]
= S35ttt &2 rutin equivalents
(mg RE/g)= YERHUT
& QtEAlolH & £d

% otEAJobd 3EF pH differential method(23)el] w2}
=251t} pH buffer2% pH 1.0 buffer(0.2 M KCI+0.2
M HCI)¢} pH 4.5 buffer(0.2 M potassium phosphate+0.1 M
critic acid)S AH&-3F1 T} 1,900 L pH 1.0 buffer<} 1,900
1L pH 4.5 bufferel] 27} 100 uL A 85 £33 & 1583t
AA 3 & B33 EA (UVI800, Shimadzu, Kyoto, Japan) S
°o]-g-3t] 520 nm®t 700 nmo| A FFEE S5 F
PEAJoPA gk oo} o] cyanidin-3-glucoside S 7|
o2 ALlatsith

A X Mw < DF X 1000
ex1

A = (Axs20-Axnr00)pH 1.0-(Axs20-Ar700)pH 4.5

Mw = molecular weight of cyanidin-3-glucoside = 449.2 gfmol
DF = dilution factor

e = the molar absorptivity = 26,900 L-M'-cm’

1 = cm

Total anthocyanin content(mg/L) =

ABTS radical 275 &%

ABTS radical £27% 2% & 7]&d] Rad WhH24)S
Wgsto] asllon, ABTS £ 7 mM 2,2-azino-
bis(3-ethylbensthiazoline-6-sulfonic acid, ABTS)<} 2.45 mM
KoS,0:5 &3l 16A13F 53t ehdnel] Haste] FHlsk e
™, OD Zte] 0.700+0.005¢] T=2&}74 DW= 53519
F3333 %= 7A(UV1800, Shimadzu)E ©]-&3ako], Fulo] 900
UL ABTS &9} 100 UL Al 55 &33te] A-2ofA 283t
HEAZ #7344 el FRES FHIeH, a
-tocopherol& YT o2 AME-3FATH

ESREZ 0[8%t radical &7 &3

Alkyl radical 2752 Hiramoto 5-(25)2] Wl whz}
=731t 20 1L DW, 40 mM 2,2’-azobis(2-methylpropionamidine)
dihydrochloride(AAPH), 40 mM alpha-(4-pyridyl-1-oxide)-
N-tert-butylnitrone(4-POBN)#} F= A5 20 UILE 2=
A7vstel 37C FeFxdA 30E3F WA the
capillary tube= 7] electron spin resonance(ESR) spectrometer
(JES-FA200, JEOL, Tokyo, Japan)& =438}t =3 %4
2 magnetic field 336.000 mT, power 7 mM, sweep time
302, sweep width 10 mT, frequency 9.43GHz, modulation
width 0.2 mT, amplitude 500, time constant 0.03% 2 3}
75t

DPPH radical 42752 Nanjo 5(26)2] WHel| wlg} =74

32 A28 A3E (2015)

slct. oflghgo] g3lA1Z1 60 uM DPPH 30 |L¢} T2
TH S A 30 ILE 41 F 10327 wksle] 28 B2t
Aeox] WESAIZ] ZFof| capillary tube® 7] ESR
spectrometer(JES-FA200, JEOL, Tokyo, Japan)ol| X =7 3}
St} 57 %712 magnetic field 336.000 mT, power 5 mM,
sweep time 303, sweep width 10 mT, frequency 9.43 GHz,
modulation width 0.8 mT, amplitude 500, time constant 0.03
Z2 3l 2335kt A NF AL O ZE cateching A

sse.

Ferrous ion chelating assay

Fe’* ion chelating activity®] Z7%(27) 250 Lo A] &0l
5 L] 2 mM FeCL= 713k £ 10 11L9] 5 mM ferrozine S
FolA] 102 Bt A eolA] WA w3 Ee F3
%7 (Sunrise, Tecan)E ©]-&-3t] 562 nmeo| A FREE =
Aot or, FdUEZT SR ethylenediaminetetraacetic
acid (EDTA)E A3} Tt

Superoxide dismutase(SOD) RAIEN &3
EFug] 552 SOD fAHHd 2 SOD assay kit-WST
(Dojindo, Kumamoto, Japan)& ©]-&-3tc] £4315Tth A&
20 pLoll WST working solution 200 pL} Enzyme working
solution 20 pL= 718+ &, 37T A 20837 ¥H3-A]17] o
333 A (Sunrise, Tecan)E ©]-&-3+0] 440 nmol A 53
£ St FAHET R rting AHE-SHATH

¢

b1

Mz =4 &4

£ 2ol AM4-H human dermal fibroblasti= A 5t} gt
oA @A wFEFEH T4 LT Fibroblast
N EE 10% fetal bovine serum, 100 units/mL penicillin, 100
ug/mL streptomycin’} %7} Dulbecco’s modified eagle
mediumE- ©]8-3}o] 37C, 5% CO, incubatorol]l A Bl U3}
th. Hy0ol 93 At~ Ed 2~ A 3= MTT assay =
ol-g-3le] =43} th28). AlEZS 96 well plate]] 1x10*
celymL=E 200 pLA £33} 37C, 5% CO; incubatorol] A
16A17E A vjeFetsith. FE2EEL 7 TR 322 A
A2l gk 200 iMe] H,O,5 F7lshar 4A13HE<t vl sl
o} v S A|A g = MIT €2(5 mg/mL, Ameresco Inc.)
= A7 Bk A2 gk £ 150 uL DMSO| 5o 33w
(Sunrise, Tecan)< ©]-8-3t4] 570 nmol A FF=E =33}

o
YeRNSL AL, f24 %52 SPSS(SPSS Inc., Chicago, IL,
OVA one ways A A|3159t)
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1.59 g, QB o] &3 FE(0F) Al 1.67 g, S T/
%3} & sonication +ZHWSE) A 1.71 g, 32 275

0.5%(v/v) acetic acidE % 7}3F ¥ sonication FZ(HWASE)
Al 1.83 g, 15 &<t GR5F2EBE) Al 1.70 g& 3|53kt
ol M 7} FEE& 3]4&L HWASES] 74971 9.15%=
7V &=9ko ™, OF, HWSE, BE Ao+ 22} 8.35, 8.55,
850%= 2 o]} gll e, AENME 795% % 71 e
FES Bt &4 dE] EE3HE 23 giAMEEQ]
E8 9= 31322 phenolic acid, cinnamic acid, flavonoid,
anthocyanin, benzoic acid 5°| o™ 13} §5& Ad
T8 AEER Hasa 3loj9), 4 5w T Fous
ek 243 A3}, AEA 347 mg GAE/gC & 7P &
kS B FQrh 1 the o 2= BEOIA] 2.69 mg GAF/g
o7 FHAR =& 5] VElstal, HWSES} OEolA =
747t 231 B 2.16 mg GAE/g®] &io] Uelyith #5548

gl Y A4S JERIT AEZF 159 mg
RE/go 2 714 o] £3kom, BE= 1.32 mg RE/g, OES}
HWSE| A= 7+2} 0.89 2 0.84 mg RE/gO. & 3teko] A}
gl om, HWASEE 0.63 mg RE/gC. 2 F25 FoA 713
W TS Vet teA Eelelsd F Fehieo]
T =S autoclave S ©]-8-3F FEEQ] AEONA 7H =7
et ol& e & FEE] Zelds 9 ko]
= el 7H7F 576 2 297 mgmL(30)E s ST
Janyawat 5-(31)°©] E 113} frozen blueberry?] & FEE9]

Table 1. Extraction yield, total polyphenol, and total flavonoid
contents of various hot water extracts

Extraction Yield Total polyphenol Total flavonoid

condition” (%) (mg GAEJg) (mg RE’/g)
AE 795 347:0.16" 1.59£0.19"
OE 835 2.3140.29" 0.890.05°
HWSE 855 2164021 0.84+0.12°
HWASE 9.15 1.76£0.29° 0.63£0.04"
BE 850 2.6920,06" 1.32£0.14°

l)AE, autoclave extraction; OE, oven extraction; HWSE, hot water & sonication
extraction, HWASE, hot water & 0.5% (v/v) acetic acid & sonication; BE, boiling
extraction.

GAE, gallic acid equivalent.

’RE, rutin equivalent.

*Values are meantSD. Means with different letters among the different condition
are significantly different (p<0.01).

% Z2)9=(2.95 mg GAE/g) ¥ Zg+H :=0]|=(0.29 mg
catechin equivalent(CE)/g) SHHETE w2 FX|o|t}

Z QAEAofd &2t

QEAlop & Ao Aiw BeHE 23T oY
2o v FHLSHA EEE o] 3Th32). Routray<}
Orsat(33)°] olaff &FHele] FEAlopd FHge FFolu
F2 o] whe} 0.20~5.15 mg cyanidin-3-glucoside/g fresh
weight 9ol A TheFet S-S Yebdtia Bad vt 9}
o 2l W =T desEee] $ SR
S Fig 100 Ve vkel 2ok 291 SRl £
% sonicationdle] FZ(HWSE) Alol] FZEoA] fresh
weight 1 g & 645 mge 2 7P =& &S Hebdllth
T2} acetic acid %7} 2 sonication FZHWASE) Aol =
v 5 Jlele 2=k AlZHS HWSEAE9 FdakA|
HWSEXt} W& tEAJold $hek4.02 mg/g)= WERATE
o)== AH7IH acetic acid?} SFEAloPA Y] T+ S /23l
Aol 71913 Aoz AFEATH34). Ovens ©] &3 F&
(OBE) Alell& 529 mgfg, 1583 #oF FZBE)I =
4.18 mg/g, autoclave s ©]-&-3+ FFHAB)AA = 7 22
0.96 mg/ge] TFS YePATE whetr] F tEAJoPd Sk
< ZF Fods 9 SR o= A He b2
Uelgt=d], ol F& Ald 7kl & &% vl ske
A=, Gol| RIZH FEAJopd o] 54 (35) Wl A=
ol gE ot

10 1

[=-]

Anthocyanin content
(mg cyanidin-3-glucoside/g)

d

oIl

AE OE

HWSE HWASE BE

Fig. 1. The total anthocyanin content in hot water extracts.

AE, autoclave extraction; OE, oven extraction; HWSE, hot water & sonication extraction;
HWASE, hot water & 0.5% (v/v) acetic acid & sonication extraction; BE, boiling extraction.
Values are meantSD. Means with different letters above a bar are significantly different
at p<0.0L.

ABTS radical &Hs

ABTS assay= TA|ZF Hol] 40| 7hasta A4 2
g9 SH 25 Aed F 3

a4 B gatsl 24 =
gatsl 858 ASsted Bol AHE-E L th ABTS7}
peroxidase, H,0,¢} WH&-3fe] &4 <Fo] 221 ABTS ©] A4
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w31, A& 93] ABTS 7} AHEJ gz 570 A5
Aol Gy =1, o]n] BAEE FEE gL LATS
2 YehA Aok E5FE = 401 w2 ABTS radical
27%< Fig. 20 YefliSltt. 559 w27t S7F
w2} ABTS radical A E/d0] F7ele AadS Hlom,
2E % 19 oA autoclaveE ©]-8-3F FZ(AE)°] F2
2 2}o](p<0.05) 2 Holw 71 43 S Bl 1, 155
F B FZBE)°] o2 2 445 VeI 1,000
ng/mL FZolA AE®} BEClA Z7b 98.13+2.78% <}
87.08+8.75%2] ABTS radical &7 5 2.2, positive control
9l a-tocopherol 68.41+5.97%X.t} $- “§l— 248 Ytk

SO ovens ©]&3F FE(O0B), B SHFe £ %

=

(¢}

Y o TT T

sonication g} %—%(HWSEMW—E 74.84+4.03% 2 71.29+
4.82% 2 A 2% S B3, acetic acid?} S 3
Z(HWASE)o| A &= 59.33i4.89%i Mg e AAGA S
YeRATE o]} & Ave= F EFelve 3 EeEeolE
o] ekt ksl AFol wif A AHHAE AYx

O 500 ug/mL

120 - @ 250 ugimL W 1000 pg/mL

100 +
80
60 -
40 ¢

20 ¢

ABTS radical scavenging activity (%)

o

AE OE HWSE HWASE BE a-tocopherol

Fig. 2. ABTS radical scavenging activity of hot water extracts.

AE, autoclave extraction; OE, oven extraction; HWSE, hot water & sonication extraction;
HWASE, hot water & 0.5% (v/v) acetic acid & sonication extraction, BE, boiling extraction.
a-tocopherol (200 M) was used as positive control. Values are meantSD. Means
with different letters among the same concentration are significantly different at p<0.05.

Table 2. Relative ratio of antioxidant activity to the yield of hot
water extract

gﬁ% ABTS assay Alkyl assay DPPH assay SOD assay MIT assay
AE 1.90 23 172 1.65 1.84
OE 1.36 1.86 1.39 1.36 1.06
HWSE 1.29 1.81 1.58 1.25 1.06
HWASE 1.00° 1.00 1.00 1.00 1.00
BE 1.58 2.15 1.37 1.37 1.07

l’AE, autoclave extraction; OE, oven extraction; HWSE, hot water & sonication
extraction, HWASE, hot water & 0.5% (v/v) acetic acid & sonication; BE, boiling
extraction.

PRelative ratio of antioxidant activity to yield were calculated by normalizing the
ratio by that of HWASE.

AZ-553818) A A22d A3Z (2015)

EFH oA dojA|
ABTS radical 7%

ol| &=, AE7} HWASE

YUERATHTable 2).

é

&

—

\O

(]

=

n)

4

o

o

mﬁ

ox il

to oy
—{o

Alkyl radical &H&HN

Alkyl radical<= hydrocarbon reaction®l| 4] Z7]8F-3-47d
E = electron spin resonance(ESR)°l &]3f 1A &A]E 4
AT} Alkyl radical-> A7 kst o] WA= o] Q)= radical

o]7] W&o alkly radical 2~A%5 H=3+ 23k i3} T4
olg} & & Urk36). EFFEZ1d W alkyl radical 4
A%e Fig. 39 JeRiIth 500 pg/mLe] F=olA
autoclave ©]-8F=(AE)F 1583 39 F=BE)°| 794
0] (p<0.05) 1] 217} 68.11+2.88% L 67.34+7.46%2] $-
423} alkyl radical 227152 YERH oW, 250 pgmLe] H%
oA AE7} BEET} & &45 UEITH wheba AE7}
RE % WY ot 7FF 531 alkyl radical 2A%
YERAIL ©o]= ABTS radical &7 53 YX|sh= éﬂro]‘;}
TS 500 pg/mLe] FEA, ovens ©]-83F FZ(OE)Z
3 SFTol &3 F sonicationdt —%—%(HWSE)O] zyzt
57.26+0.91% 2 57.00£3.93% 2 A S L VeI
H, #9l ZSF5l acetic acidE H7}3+ & sonication F&
(HWASE) Aol 33.75:1.92% 2 7H3 <8t gz &A%
< YERAT o8t Aot & FEvE 2 Sk ol
shek} ABTS radical 227% 49 7 e} QA a}, wa
Alkyl radical 22765 & M| 2 AkalslS 7, AEZF
HWASE®] H]3]| <F 2.320) o] $-5=3t ghitsl &4 el
THTable 2).

100 -

= B 250 po/mL O 500 pg/mL
>
S 80 aq
k7]
-]
2 b
(=
=4 60 | b
=
@
=
3
o 40 c b
S b
-
S 20! cl| P
=
=
T

0

AE OE HWSE HWASE BE CAT

Fig. 3. Alkyl radical scavenging activity of hot water extracts.

AE, autoclave extraction; OE, oven extraction; HWSE, hot water & sonication extraction;
HWASE, hot water & 0.5% (v/v) acetic acid & sonication extraction; BE, boiling extraction
CAT, catechin. Catechin (800 uM) was used as positive control. Values are mean+SD.
Means with different letters among the same concentration are significantly different
at p<0.05.
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DPPH radical 2784

EFu|g] €45ZF52] DPPH radical 2715 Fig. 49
Uebd vk} o] Al5e] FZ7b 71l wel DPPH
radical 2~275¢] S7I8IAth A v& F 7MY 2=
1000 pg/mLolA #H A 2498 YERA acetic acidE &3
FEZHWASE) 2 Al ¢lstne YA AR5 k] 24l
2k (p<0.05)= $AUTE LY F31F FES] 500 pg/mLel|A]
£ 89 FHF £3 3 sonicationdt FZHWSE)¥}
autoclaveS ©] 83t FZH(AE)S 717} 43.65+3.59% 2
40.33+1.13%°] 2AFOE & FE2EC o4 Aol &
Kol =& A4S Yehfjo] HWSE, AE, 1583 #¢l 3
Z(BE), oven ©|-& FZ(OE), HWASE < ° & DPPH radical
27184 o] YElT) o] HWSEZ} DPPH radical 427
dol = FEAOPIES 7MY Bol EHratar 7] Wi
olg}a HehETh DPPH radical 24 %S & tiv| = AA
31 A3}, HWASE thu]al4] HWSEZ} 1.584) =] UElstoe
], AEE o|Et} ¢ =2 1.72812 YEttHTable 2).

100 )
) B 250 pg/imL [ 500 pg/mL m 1000 pg/mL
2
= 80 o
=
& a
S 60 a
&
> a b
5 a
& 40| g a b
S ¢ c
@
= 20t
T
o
o
a

AE OE HWSE HWASE BE CAT

Fig. 4. DPPH radical scavenging activity of hot water extracts.

AE, autoclave extraction; OE, oven extraction; HWSE, hot water & sonication extraction,
HWASE, hot water & 0.5% (v/v) acetic acid & sonication extraction, BE, boiling extraction;
CAT, catechin. Catechin (25 pM) was used as positive control. Values are meanSD.
Means with different letters among the same concentration are significantly different
at p<0.05.
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Fig. 5. Fe** ion chelating activity of hot water extracts.

AE, autoclave extraction; O, oven extraction; HWSE, hot water & sonication extraction;
HWASE, hot water & 0.5% (vfv) acetic acid & sonication extraction; BE, boiling extraction.
EDTA was used as positive control. Values are mean+SD. No significant difference.

100 W 1mgmL O 2mgmL B 4mgmL

SOD activity (%)

AE OE HWSE HWASE BE Rutin

Fig. 6. SOD activity of hot water extracts.

AE, autoclave extraction; OE, oven extraction; HWSE, hot water & sonication extraction;
HWASE, hot water & 0.5% (vfv) acetic acid & sonication extraction; BE, boiling extraction.
Rutin (300 1M) was used as positive control. Values are meantSD. Means with different
letters among the same concentration are significantly different at p<0.01.
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Fig. 7. Protective effects of hot water extracts on H202-induced
cytotoxicity.

(A) Dermal fibroblast cells were treated for 3 h with indicated samples. Values are
meantSD. *Means indicated significant difference in comparing control at p<0.01.
(B) Dermal fibroblast cells were pre-treated for 3 h with indicated samples and then
incubated with 200 uM of H,O, for 4 h. Values are meantSD. *Means indicated
significant difference in comparing H,0, at p<0.01. C, control; AE, autoclave extraction;
OE, oven extraction; HWSE, hot water & sonication extraction; HWASE, hot water
& 0.5% (v/v) acetic acid & sonication extraction; BE, boiling extraction.
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