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Abstract This study was designed to investigate the antioxidant activities (ORAC value, DPPH and ABTS radical
scavenging activity, FRAP activity, and reducing power) and nitrite scavenging activities of Acanthopanax senticosus
extracts fermented with the mycelia of three different mushroom species: Ganoderma lucidum, Phellinus linteus, and
Hericium erinaceus. The highest total phenol content (42.09 GAE mg/g) and ORAC value (74,912 uM TE/g) were
observed in a hot water extract of A. senticosus fermented with G lucidum. The highest DPPH radical and nitrite
scavenging activities were observed in a 70% ethanol extract of A. semficosus fermented with G lucidum. In addition,
ABTS radical scavenging activity (8-88%), FRAP activity (0.1-0.2), and reducing power (0.3-0.7) were increased by
ethanol addition in all samples in a dose-dependent manner. These results provide a basic understanding of the antioxidant
and nitrite-scavenging activities of 4. senticosus extracts fermented with different mushroom mycelia.
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A (mycelia)2t H2] 713341 2 A (fruiting body)E U701 4]
ATk 53] WAl FARAIE AAF oA R wjFe] olstal AE
g ARa Belles AU Jden wdEe] 54 9 RAES
UeRlA] ko 7k AW Gy X84 a3t ZHOF
U2 ek 2 d 2 bl g RIgA] 93k AR o] §
3 A= FANN(Ganoderma lucidum), &S (Phellinus lin-
teus) B =FFA O\ (Hericium erinaceus)™t 7 WA FolA
ATY A, FET AL, AYAF B AolYA Tl A

o] W HojAwA SlokE % /154 HEoR FEum 9

o)1=
AT

TH(11-13).

wEpr] B AN E FAHAM, A, =FgHoIHA
AHAIE o] &3te] ZHzte] 7IA 97k MAREES AL ©]
£ Hg o] 59 70% HER FE3 pH, F dE 2 =
gEol= s Hrlsidlom, thrst ksl a5 oAt

AE THE W Al

2 AP FAFTE ARSE GAHAKCTC 6729) 74
HA(KCTC 6719y A= AAAE FAA2gozRE gt
of Abgat o, efglolmAle A s AEF
Shaolla] Bofiolr AMgsnh 4+ #FE HEY VIERE AN
371 f1gk ALt 719 Y& &3 ule] 27 (Cheongju,
Korea)oll A 20100 2 2011d%0] F3ted AM-&31H.
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reagent, sodium nitrite, gallic acid, 2,2'-azino-bis (3-ethylbenzothi-
azoline-6-sulfonic acid) diammonium salt (ABTS), Folin & Cio-
calteu's phenol reagent, sodium carbonate, 2,4,6-tris(2-pyridyl)-s-
triazine (TPTZ), trichloroacetic acid (TCA), potassium ferricya-
nide, potassium persulfate, sodium phosphate dibasic, 6-hydrolxy-
2,5,7,8,-tetramethylchroman-2-carboxylic aicd (Trolox), 2,2-azo-
bis(2-methylpropionamidine)dihydrochloride (AAPH) 5 Sigma-
Aldrich (St. Louis, MO, USA)ZRE TY3} L, potassium
phosphate monobasic, fluorescein (sodium salt)v= Junsei Chemi-

cal (Tokyo, Japan)oll Xl +3te] ARS8 T

AlBo| M=
HAFARA Q] o] A MYATZ HAFAR SFE (@A
WAL A, =FFdolHA) A4 w2 E AES 43
GRIMA 2 ASHA FAAE 28°ColA HA3ER o =F
FHOIHA FARAIE 24°CE YERST wEbA, AR A8
WA FH AZ= potato dextrose agar (PDA) HIA|ol| HZE3laL
28°Coll A 797 vlF3E & cork borer (§8 mm)Z HF k] F5
U235 YHE9] potato dextrose broth (PDB, Difco, Franklin
Lakes, NJ, USA) #1217} 100 mL¥ #2559 Sl A&k
o 5-67he] #FHEAE HE sk 647 Tl YH(SI-400R,
Jeiotech, Seoul, Korea)dt Tl 3} 7](Waring, Winsted, CT,
USA)Z #+Z3lste] thAl PDB HIA|7F 100 mLY HFEo] e
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S wf, ASHA ZARIE 30°ColA] 30€7F Ml%ENS o, =
SOl - 24.5°CoNA 40U7E vl S w 7t FH A
o] 7 o7t MAEEES d3eH, ol JH ek WAL
BEES o] g3l 5 AdS AAEAh ™21 A
AR 9] A9 2719 A 80:20 HIEE 30°CollA] 1497 w3
o, AshAl FARIE 50:50 HIEE 30°ColA 30Q97F wj %k
93, eFFdolmAle] 9 50:50 BIEE 24.5°ColA 4047
HjeFate] zzbe] HA 7oA T 7] HALEES A
W8S AA dojxl Z124e] 7R L7k wATEEE 104
Fo| TRTE WA F FEA N 95°CY] 2EE 6AZE B
oF &3l om, 10M1RY] 70% eSS ¥ 35 FE2AR]
Al 85°Ce] == 6AIZF B 3R FESIT) ol & filter paper
(Advantec, Tokyo, Japan)= 2t TS AAF=7A] w58 &
%747 2(MCFD8508, Ilshin Lab. Co., Seoul, Korea)dlo] &4
Z BIAES 70% dEE & EUAEE Atk

pH &3

771 WMAEEES] pH 242 AlE 3g2 1L volumetric
flaskell =< pH meter (pH 510, EUTECH, Co., Anyang, Korea)
£ o]gsled 33 wkE 24 T HFps YRt

& o= &2 &3

F vE T2 Tawada S5(14)°0 WHE HE3I folin-ciocal-
teu’s phenol reagent’} =4 & o] EjHul Yoz
HEE Y2 S8 AlEE /Mo Al &
E 3g2 1L volumetric flaskoll = 3wl 8] 3te] AL8-3} T}
Z} A& 1mLoll 2% follin-ciocalteau’s phenol regent 1 mL= 3
718 . 10% Na,CO, 89S 1 mLe 92 Egsto] AL |
A7F Bt HAETh 2 3 vkele] S-S microplate reader
(Molecular Devices, Sunnyvale, CA, USA)E ©]&3&}] 750 nmol|
A 2459t EEEAE gllic acidE ol&3¥on TFE A%
4 (y=10.555x-0.0806, R>=0.9948)C. 25 E| & #E TFS A
AbstdTt.

Of

Balwols BY &%
% Fohool= TS Kim S5 WHS A3 WS =
Atk Alse & A3 sl ARSI 24 A8
0.5mLol 95% ol&S 15mLS FH71EE 3 10% aluminium
nitrate 0.1 mL, 1M potassium acetate 0.1 mL%} SF/5 2.8 mLE
T8 Ad2olA 307 WASITE T microplate readerS
olg3te 415mmellA FEEE SHEAY BFEER nting
fa9on HE AT A (y=3.1713x+0.007, R>=0.9999)C.F
B & FgEeol= RS AL

o
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Oxygen radical absorbance capacity (ORAC) &&

ORAC value= Ou 5(16)°] WS wPste] ST Al
BEE T dE FFH 59 ANEE Ao A s #F
B 9 34 9 AJeke] A|Z= 75mM phosphate buffer
(pH 7.4)5 °]&3I3d. A& 25 ul? 40nM fluorescein 150 uLs
black well platedl] 7t &4 2ol 150 mM AAPH 25 uL
£ #H7Fs t& fluorescence microplate reader (Spectramax
GEMINI EM, Molecular Devices, Sunnyvale, CA, USA)E ©|-&
ate] S0t 34 2108 485mmellA AR 7]E o718 &
535 nmellA] WEEE 2H0R 37°Cl|A 9087 3EmTh fluores-
cence®] &S ST A g2 AE Aot F Hrt
T-¢] area under curve (AUC) X5 ©]-83t net AUCHS T3
F TroloxE ©]-&3to] A7 A FA(y=1.8019x+0.5619, R*=

0.9979)°ll thisted LERrA ATt
Area under curve (AUC)=1+f1/f0+£2/f0+f3/f0+{4/f0+...£31/f0

DPPH BiC|Z 2745 &3
DPPHE AH- 2tizde] tist Alg ) 48 Bde] G52
B8] 9A5te] ALGSIAOm, Ozgen (179 WHS WH sl

102 &<t "-SAIHTE T microplate readers ©]-8-311 517 nm
oM FFEE 43Itk DPPH SHZ AATS v 2l()e
oJste] WE-&=E YERA ST
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DPPH radical scavenging activity (%)
:{ 1_(AExperimenr/ AComroI)} x100 (1 )

ABTS ZiC|g a7is &3

Dudonne 5(18)¢] *'HE WH sl ABTS &z &2A%S
ZJ3IATE 74 mM ABTSS} 2.6 mM potassium persulfat Sl
247 7F WA Ele] FO] 2(ABTSHS B F, 750 nmol A &
FEO] gro] 1.7 ola}t HES AeE-S o]gste] 345t
Mg &9 1mLF AFE 20uLE 30% T HESAIRl O
microplate readerg ©]-8-3}4] 750 nmoi|A] % oE% 43t

é A

ABTS &tz 2A%E T 2120l olate] 9Ed-&= Yepldth
ABTS radical scavenging activity (%)
={ 1 _(AExperiment/ A(‘ontrol)} x1 00 (2)

FRAP & &%

Jeong 5(19)2] WHE WE3IS] ferric ion reducing antioxidant
power (FRAP) assays 53t 7HA| o7k waldaEe dilst &
S =43FATh Sodium acetate buffer (0.3M, pH 3.6), 10
mMe] TPTZ, 20mM FeCl,-6H,05 #Azx3to] A& 2d 10:1:1
o] g2 E9Faidich. the &9 FRAPES 1.5mLol A& 50
puL, 75 150 uLE #7113 & 37°ColA 487} incubationd} il
microplate readerS ©]-8-3}] 593 nmolM FHEE A3

Reducing power &3

7271 WA E &9 reducing powers Jayaprakasha 5-(20)
o] WS W3t A3 A8 0.5mLell phosphate buffer
02M, pH 6.6) 2 1% potassium ferricyanideS 7} 2.5 mL¥ =}
A= Hrlele] wHket § 50°ColA] 2087 WESAIHTE TR 10%
trichloroacetic acid & 2.5mL& 7Fste] 1,790 gollA 1087 o
AEe & 45d 25mLol| 5754 2.5mLA} ferric chloride 0.5

< kst &3¢ $ 700 nmelM =S SHEIA

O 2HE HE

Kato 5(21)2] %
o Algs st A3
ImL % ImM NaNO, €9 1 mL&

g3t] pH 122 BASACE the 37°ColA 1A17F ukgA)Z1
HEg-l I mLo] 2% acetic acid 5mL3} Griess reagent 0.4 mLE
A7yele] &9t F Adelx] 1587 A8t T microplate
readerE ©|-&3t 520 oA FEEE ST obAAdE &

Aee e A0 hstel g WEsE vehidth
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AF729] FAEALS SPSS (version 20 SPSS Inc, Chicago, IL,
USA) 2-way ANOVA (p<0.05)F °]-8-3lo] MAl#AR 9] S/ 3
Age] FE g ZF Wl gk Fadle] B 71323 st
ot g Harvir et e pH, £ dHE %, & SFgExol=
S, Atsh 2 "B oA A A #e FAAEE
SAS version 9.2 (SAS institute Inc., Cary, NC, USA)S ©°]&3}
o] B35t o4 42 ANOVA HAHS AHAstadon
Duncan®] E]%m %] 775 (Duncan’s multiple range test) =2 -F2]
4e p<0.05 FEAA HABA Itst B4 7o e
Pearson correlation2 283}ed p<0.05, p<0.01 F=<=olA 72143
ASIAL FBATE TS

o

7 271m HMEE FEE9| p
7N 271e MAlEE
7tk pHE 3.72-4.55 ¥9)
E(pH 4550014 74 =
3.72)014 73 ”—8— e Bk 7ot =
2 %%%oﬂ*ﬂ ALFZE(pH 4.46)°] 70% l & ng(
413 =& % e Atk olet g 7tAl vt ¥
HAlEE F %owt 70% NS FZE(pH 437004 43
Z=(pH 435) 2t} =2 pHEkS E3ith

=59 pHE =73+ A= Table 13}
2 e EwAEE E5FE
Al YERe ™ 70% oﬂ T %%%(pﬂ

£ Il ¥ ELEL0|=E

e SES ESEE slo|=547](-0H)7F st
ES AL Ao= BN =F A DNA, AlZ3HA o
W o ol &S BHslE ksl ke 52 R E
Aoz dHA Aty T3 F HEFPe] TS ks &
A3 e Aol VMY BAE Qivh(22,23). 7ML
7tg] MAE FEE F dEI Fig 13 o] 7A]evt
¥ JRALE BFEFEENA 42.09 mg GAE/g_E 7V =7

veltor ooz JxwAlEa 70% olehS FEElM 40.99
mg GAE/gO 2 UEpon =Rgwoluids @4“«%%%(37 99
mg GAF/g), $3HAds @4%%%(33 00 mg GAFE/g),
%blﬂ% I E 70% olEhE F5E(29.74 mg GAE/p), *Pﬂuw Iy
B 70% °erE FEE(2946 mg GAE/R) 22 Yelytth A
X—iﬁi 77k FAALE FEEA thE WAl 2E F
EEo vl F vE 7ol =4 et ol HATAAIRZ
A Wl S S dEdite] A2 TRt JAY
EAZEWA, =g olHAl FOoF FAMAFAA LE
1A Qo] F8A8d FAxde] el 7 A 718k

Table 1. pH value of fermented A. senticosus with different mushroom mycelia and extraction conditions”

FAGH? FAGE?

FAPH"

FAPE? FAHH® FAHE?

pH 4.35£0.02% 437£0.01°

4.55+0.00"

3.724+0.03° 4.46+0.02° 4.13+0.00¢

YValues are means+SD (n=3).

PHot water extract of fermented A. senticosus with G [lucidum
970% ethanol extract of fermented A. senticosus with G lucidum
“Hot water extract of fermented A. senticosus with P. linteus
970% ethanol extract of fermented A. senticosus with P linteus
9Hot water extract of fermented A. senticosus with H. erinaceus
770% ethanol extract of fermented A. senticosus with H. erinaceus

®Means with the different superscripts are significantly different (p<0.05) by Duncan’s multiple range test.
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37.99°

/ 33.00°
29.46°

29.74°

Total phenolic content (mg GAE/ g)

Hot water 70% EtOH Hot water 70% EtOH Hotwater 70% EtOH

FAG extract FAP extract FAH extract

Fig. 1. Total phenol content of fermented A. senticosus with
different mushroom mycelia and extraction conditions. FAG:
fermented A. senticosus with G lucidum, FAP: fermented A.
senticosus with P. linteus, FAH: Fermented A. senticosus with H.
erinaceus. Total phenolic content expressed as gallic acid equivalent
(mg GAE/g). Each bar represents the mean+SD of triplicate
determinations, »n=3. “*Means in the same column not sharing a
common letter are significantly different (p<0.05) by Duncan's
multiple test.

30

o5 | 23.93°
21.92°
20.34™

Total flavonolid content (mg RE/ g)
N\

Hotwater 70% EtOH Hotwater 70% EtOH Hot water 70% EtOH

FAG extract FAP extract FAH extract

Fig. 2. Total flavonoid content of fermented A. senticosus with
different mushroom mycelia and extraction conditions. FAG:
fermented A. senticosus with G lucidum, FAP: fermented A.
senticosus with P. linteus, FAH: Fermented A. senticosus with H.
erinaceus. Total flavonoid content expressed as rutin equivalent (mg
RE/g). Each bar represents the mean+SD of triplicate
determinations, #n=3. **Means in the same column not sharing a
common letter are significantly different (»<0.05) by Duncan’s
multiple test.

A BI04} FARRE AZ GRAHAGAA 7 98§84
i Z7H 71dshs AR AlmEh

EefEo|lEE ZNE SPEY] dFoE T AlFe A
Zolm, A& 8] 2], 9, &, dv] 5 U FHo
frEoldet. 5 e sItES rRIE it 9 ekt
& 59 E3t BuEI ATh25). Fig. 29 2ol 7HA27te ¥
AAgEe] F FFREolE TS 15.19-23.93mg REg ¥
WellA ZA=AT 7ot =RgdowAlts d5FEE
(23.93 mg RE/gOIA 7F =2 8 R At

80000 |- 74912°

61937°
60000 54463°
43188°
40000 %

ORAC value (uM TE/ g)

Hot water 70% EtOH Hotwater 70% EtOH Hot water 70% EtOH

FAG extract FAP extract FAH extract

Fig. 3. ORAC value of fermented A. senticosus with different
mushroom mycelia and extraction conditions. FAG: fermented 4.
senticosus with G lucidum, FAP: fermented A. senticosus with P
linteus, FAH: fermented A. senticosus with H. erinaceus. ORAC
values expressed as Trolox equivalents (uM TE/mL). Each bar
represents the mean+SD of triplicate determinations, »=3. “*Means
in the same column not sharing a common letter are significantly
different (p<0.05) by Duncan’s multiple test.

70% oIEFS FZE(15.19mg RE/g)°] 7P W ks Wk
TS Ao WA B F FetRol e I
ZEo] dee FEEI vF = o=

= < L

Eoko} F EHRwolE FHME mRFHoALE &
R W2 AgS e

olgldt A¥+= Heo 5(26)°] 7M1 9719 F9d FE59] 3

2be} Aol H|wES S u YEOM F HE o] o, 7],

ma) 9 kg BRI 154, 0.69, 0.32, 0.63% <O 2 et A

Ho} 77k WAL E FEEAM F7ME AES Bt T

o, F STt olE e dE] o, 71, #el ¥ AsEn

sHitst 24

ORAC A|F= #ZA] 2tz A AAPHY] <3
abslakSo] AJFo] atsl Edo] A 7)ojshEr A
FFEA 7AE Folsle AF S =2 hydrogen atom transfer
HAT)HH--S 7|2 A2 31t}27). 77k wiAldts =58
9] ORAC AFE =43¢ Ad= Fig 33 2ok 7ok 9
WAL E F5EFEEEA 74912 uM TES 2 7P =7 Uet
Pom 7 tgoz JAMALE 70% NESFEE(67,705 uM
TE/g), =FZFdolHALE EF5FEE(61,937uM TE/g), 33
AtE I4FEE(58,879 uM TE/g), =FZdolWAltE 70% ol
e FEE(54,463 WM TE/g), 43HALE 70% oleeFEE
(43,188 uM TE/g) 2.2 UEylth. ole & dlsdde] 2Axe)
FAKSE A2 Prior 5(28)8] BN E ORAC A4Vt & A=
Sl mlglste] &/gdo] S7HITHALR =0.845) YERA AT

DPPH #t|Z &A% Af tlZ<l DPPH Aleke: o] 83}
o A5e] il THE FG5ke APCE AR W9 dilst
-3 wg Al Brde] AAEEA AAolA EgMoz Al
He dgE o]&3h29). 7St WAL E 559 DPPH
g 275S 4T A3 Table 29 o] ILFE AIE(S,

=4
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Table 2. Antioxidant activities of fermented 4. senticosus with different mushroom mycelia and extraction conditions”
Concentration s Gy FAGE? FAPH" FAPE? FAHH® FAHE?
(mg/mL)

DPPH® 3 49.49+£0.71°"?  50.08+0.76" 41.32+0.76™ 39.60+0.42¢ 42.8440.49° 41.00+1.40°
5 29.91+£0.63C")  27.89£1.36*C 15.97+£2.00%¢ 7.73+2.85¢ 26.53+3.04*¢ 16.52+3.62"¢
ABTS” 10 52.65+1.19*8 51.74+£3.07*8 37.65+1.29%8 20.92+0.81%" 41.74+1.53%8 28.60+0.54%8
20 88.07+1.15* 81.20+0.57°* 59.68+1.0144 43.46x1.67 69.1+£2.54%4 53.01£1.34%4
5 0.12+0.00%¢ 0.12+0.00>¢ 0.11£0.014¢ 0.10+0.00"¢ 0.120.00°¢ 0.1120.00=¢
FRAP'” 10 0.15+0.00%8 0.15+0.01>8 0.15+0.00%8 0.11£0.00" 0.14+0.01°8 0.12+0.00%8
20 0.21£0.01%* 0.22+0.01** 0.22+0.01> 0.13+0.01°* 0.210.00™* 0.17+0.01>4
5 0.37+0.01%¢ 0.35+0.00¢ 0.33+0.00*¢ 0.29+0.00%8 0.34+0.00¢ 0.30+0.00¢
RP'Y 10 0.52+0.01*8 0.49+0.01%8 0.460.01°" 0.39+0.014" 0.46+0.01"" 0.43+0.01%8
20 0.70+0.01** 0.69+0.01** 0.64+0.04*4 0.51+0.01¢* 0.60+0.02*4 0.60+0.03"*

YValues are meanstSD (n=3).

YHot water extract of fermented 4. senticosus with G lucidum
970% ethanol extract of fermented A. senticosus with G lucidum
“Hot water extract of fermented A. senticosus with P. linteus
970% ethanol extract of fermented A. senticosus with P, linteus
9Hot water extract of fermented A. senticosus with H. erinaceus
770% ethanol extract of fermented A. senticosus with H. erinaceus
®DPPH radical scavenging activity

'ABTS radical scavenging activity

DFRAP activity

"MReducing power

“Means with different superscripts in the row are significantly different (p<0.05).
'Means with different superscripts in the column are significantly different (p<0.05).

10, 20 mg/mLyllA= A} ghol fAkele] Alg 7ke] dksls &)
o|7F VFERA] 2FtTH(data not shown). WahA, & AFolX= 3
mg/mLe] FEoM =33 ch =3 A= 39.60-50.08% H
2 UeRtem 7] GARHALR 70% oAerEFEE(50.08%)
NA M L £ASS BHYL ATHA 0% eSS
(39.60%)l1 A 71 e ghE YERIS B8 Kim 5(30)°] 2
FME FAHA B AN 54 7A2ES DPPH U &
Aol 2zt 308 wES Al 74, 36%= B A9} FARE S
BT

ABTS 25zt &7 potassium persulfate?} ABTS AJ2Fe] b
ol o] AAE ABTS At 2ftizo] Al Wio] sl 4
o o] AAEHA HEMo] A= YE o] EsATH3I).
7N 27 WAL E FE259 ABTS @z &27%2 520 mg/
mLe] F=HNAN FErt F7HE] wEt feH o R Frtele
202 eI THTable 2). F7F HY 5521 10 mg/mLAlA 4
FHE RS S W, 7HA 7] GAMALE I FEE0] 7t
F E2 24S YR AL E 70% dEe FEE
Al 7P B 848 eI ol9F 72 ZH3k= DPPH it
Zt 2ASIE= thh THE Z3E2 DPPHE A uzre o] &3t
= W, ABTSE 4ol gz 2LASS Hrkehe 302A
gz uet Agshe HEEdo] thEr] fid Ao Al
ATH32).
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A wr& pHOlA ferric tripyridyltriazine (Fe**-TPTZ) £3H&E°] 4=
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Fig. 4. Nitrite scavenging activity of fermented A. senticosus with
different mushroom mycelia and extraction conditions. FAG:
fermented A4. senticosus with G lucidum, FAP: fermented A.
senticosus with P. linteus, FAH: Fermented A. senticosus with H.
erinaceus. Each bar represents the mean+SD of triplicate
determinations, #=3. **Means in the same column not sharing a
common letter are significantly different (»<0.05) by Duncan’s
multiple test.

o]_;q Al

HAZAR S & SE0f| ME MSEHE

ABTS ]z ’\7']‘“ FRAP ¥ 2 reducing powerdl]l ¥3HE
HXe WAFAR Y £/ 9 $E a3 5HAA 23
£ A& ]0}"4 ”EZ“LQ A% A3 7 7] WA
BEY stee WAHARAY T/ H FEAR]Y] AAezhg
o] A& o= L}'E]"fy\]‘ljr(p<0.00]).

o

ﬁ

Aed, + B

, ABTS #}t]
275 o

7%137}34 HALE FEE 659 pH, T
= 3%, ORAC A5, DPPH itz &%
FRAP 4, reducing power & o}FAY

=2 Z 358 %] A| 46 WA 2 & (2014)

o AABAE B2 A= Table 33 7tk ABTS 2|z &
A% reducing power 7Fe] “FA0l 09772 24 (p<0.01)2
2P =& s JEMIR e T 22 ORAC A9}
ABTS 2z 2759 4#840972), & #l=shaks} ABTS
Uzk 24%9] 424 (0.966) =02 UERITH o= Awika S5(36)
o] AtRFFel AMRFFAES o]83ste] ORAC A+ B ABTS
gz A5 AABAAE BASAE W dRAFTE 0.99=2
=2 4745 U A fAk 43S Bk v F s
Tk & SEEwolE FheF 7o) A 0.0282 i B
YUERSTE ABTS S0z &A% HEgE o= e 35t
Eo| 29l S Zo=E A7tdEr). g F FedEo] FRAP &
’d & reducing powerst -2 $HLH S FAst= st AFE
ot ORAC A4, DPPH Z 4&7%, ABTS &tz 27% 4
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"1 E2 S Ushiidis 28 g@1d 5 Aotk mEkA

ATelMe 77 Bl E FEE0 s AR T,
q_ol:b—], 3]—)\]—91} §L/K~] Ul ¢]_;<l)\].0:] /\7.]__01] }\1 _*Q;‘—‘ L}E]—LH o 9}1
o 53] 7] GAMALE FEECN =2 78S

vele] 7154 AEEA 9 &8 7FeAol 7]‘3H5h:}

FE, st ol TP =4 vERd 70t GAIHATSE
BEY FE80), FELE, FEAN T HHFExAS 43
Sl o5 FEXA WE in vino E in vivo 537} A7
oY 7102 A5ET)

o (o] 5
I

& AFolME 727 GAHAE:
3 =R gdolw At #5529 pH, st ARAFE

i

JN

= X
He 2 ZkReol= g4, kel E4(ORAC A<, DPPH &t
bz 475, ABTS o &A%, FRAPE % reducing
power), oFAAA 2A%S 23 pHE 7971 s
ek lach @43%% | 4552 713 5}1 e Alda 70% o
322 7P wskth & odlE g /e 4
AMAtE A5 FEEC] 42.09mg GAEgSE 7P wekon,
FRHAELE 70% olEEFEE] 29.46 mg GAE/go 2 71 &

F

Table 3. Correlation coefficient (R) between total phenolic content, total flavonoid, antioxidant activities and nitrite scavenging activity

TPCY TFC? ORAC? DPPH" ABTS” FRAP? RP? NSA®
pH 0.593 0.555 0.731 0.425 0.734 0.888* 0.734 0.149
TPC - 0.028 0.922%* 0.921** 0.966%* 0.825* 0.915%* 0.790
TFC - - 0.181 0.241 0.084 0.170 0.120 0.290
ORAC - - - 0.881* 0.972%* 0.908* 0.996** 0.499
DPPH - - - - 0.918%* 0.768 0.895%* 0.681
ABTS - - - - - 0.935%* 0.977** 0.630
FRAP - - - - - - 0.930%** 0.419
RP - - - - - - - 0.495

"Total phenolic content

ITotal flavonoid content

JOxygen radical absorbance capacity
YDPPH radical scavenging activity
YABTS radical scavenging activity
OFRAP activity

DReducing power

®Nitrite scavenging activity
9%p<0.05, **p<0.01
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ATk W] & ZelHol=e] A9 7N 9] mFFEolH
Aakg %E#-%%% 23.93 mg RE/gAIA 7P =03, A3 Ald
3 2(15.19mg RE/@CZ 7P wropch kst
g ORAC 115,‘—5 %2 W= 7+ A4S Jeh)
012111 DPPH HoZ 2SS 34.29-50.08% H oA ==
t}. &3k ABTS o)z 74—(7 73-88.07%), FRAPZ (0.10-0.22)
2 reducing power (0.29-0.70)> F% o|EHo T JUls= A
< Yeplilew 77 G E FEEAN 58 &
AelEg S UepdTh o it AT A9 16.89-22.69%2]
AE eI ode] A3E T8t & o MAdARE
ol &3 LAV OVM] FEEELS g3t et mdod 7

55 Uehle] 7154 AELEEANY F2er) v$ YWe Ao
2 FaEn,

2 ATE FEFREY IRIPIXAE 71/ EAR (@A
WS 110128) B AT EIENE FAAGSEAHE:
C1008942-01-01) Aol &Ja]l o]Fefxl Ao R o]of] ZRI=gU T
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