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Abstract

The purpose of this study was to determine antioxidant and physiological activities of water and 70% ethanol extracts
from Ligularia fischeri by extraction methods. The yield of water and ethanol extracts from Ligularia fischeri was
15.23% and 17.45%, respectively. The polyphenol and flavonoid contents of ethanol extracts of Ligularia fischeri
(LEE) were 17.17+4.38 mg/g, 35.06+6.69 mg/g, respectively. The electron donating ability and SOD like activity,
and ABTS radical ability of all Ligularia fischeri extracts were increased in a dose dependent manner, and those
was the highest in LEE. Nifrite scavenging ability was higher in pH 1.2 than that in pH 3.0, and ethanol extract
showed higher ability in pH 1.2 and 3.0. The xanthine oxidase and inhibition effect of all Ligularia fischeri extracts
on tyrosinase were dose-dependently increased, and those was the highest in ethanol extracts of Ligularia fischeri.
Reducing power was 1.2 at extract concentration 1,000 pg/mL in water and ethanol extracts of Ligularia fischeri
and the highest in water extract of Ligularia fischeri at concentration of 62.5-500 jig/mL. These results may contribute
to development of processed food and health functional food with Ligularia fischeri.
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780 RE/100 g, B-carotene 4,681 1g/100 g, ZF 241 mg/100
g, ZHF 778 mg/100 g, A4 1.7 g/100 g& IHhaln, A&
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(Whatman No2)Z o] #}ato] Al Z8ldth 3 oehe =
& 7 A5 10u19] 70% NetE&S 7k & 50Tl A
3A1ZF B9t 37 FEI%T) o] S 33] wkE FE3)o]
Toldl FZEd-S o] Z1x|(Whatman No.2)Z o] Z}ate] Az
sttt FE92 374 s F571(R-210, BUCHI,
Kyudo, Japan)E AM&-3te] fHbsEstala, 2127
(FD8512, Tlshin, Seoul, Korea)Z 90T TAAZ3 &
Fopg 87 Hob A2 F 7] HaAshHA A

o
Sl et FEE] FAAx Fo T YEEE e

£y
Z2] 9= 3}3HE2] 4 & Folin-Denis H(18) 2.2 =%
Sk 5, w5 5 R oS FEEE 10 mgml TER
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1A17F ¥R ske] F4= 5333 = A (UV-2001, Hitachi, Tokyo,
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Electron donating ability(%)=(1- )*100

S : sample HA7}9 F¥=
B : blank®| 4=
C : control( & FH7IHe] $3=

SOD #AHEY &3

SOD FAFEA 24 & Marklund 59 #PE@21)ol what
Z+ A& 0.2 mLol| pH 8.5% X% 3t tris-HCI buffer(50 mM
tris[hydroxymethyl] amino-methane+10 mM EDTA) 3 mL<}
7.2 mM pyrogallol 02 mLZ 7}a}3it}. 2@ Thg 25Tl A
10571 ¥H&-A1Z1 1 N HCL 0.1 mLZ WH3-2 HA| A7) 1
420 nmel|A FFEE 5431 SOD A& A=
A7 F317H Alel9] 3% HAaEE AAESelth
SOD A& AlE F7Het Als F37HE Abelo] &
FEo] s R oot o] sMtslF o, 2T 2=
L-ascorbic acidE AF&-3}ich
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ABTS(ABTS radical scavenging) BiE|Z LAHE
o &3

ABTS 2AEA =3 -& Re 5(22)9 Wil wel 7.4
mM 2,2-azinobis-(3-ethylbenzo-thiazoline-6-sulphonate) (ABTS)
9} 2.6 mM potassium persulfate S o] AL - QhArol| A
247t Bt WA Bt radicals BAAIZ] Ty AE Ao
ABTS 95 732 nmo| A &3 %7} 0.70£0.03¢] ¥ =5
phosphate buffer saline(PBS, pH 7.4)% 3] sto] Al-&-3}
ok 348 & 950 pLell FE= 50 uLE 7ksto] aelA]
1087 WESA1Z & B33 A S AF8-3l A 732 nmol| A
BEE ZHAIT ABTS B2 2A%E AR AFT
AR BV Alolel FBE] RagR olelst o)
AFsl oW, ) ZF L-ascorbic acidE AF-8-3Fith.
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ABTS radical scavenging ability(%)=(1- )*100

S : sample?| FFT
C : controlA & FH7He F4=

obENE A5 &
old At AA T Kato 52 WH(@23)e whek o3}

2ol 24t} = 1 mM2] NaNO &Y 2 mLell Z Hxe
mLE 7}sla, ¢17]9] 0.1 N HCl(pH 1.2)3} 0.1
b SFEAS AESte] Hhg-&do] pHE 122
Z73 & ukg-glo] BulE 10 mLE Stk 181 37C
AN 1AIZE B HESAIA AL wESAS 1 mLY FHln
oy 7]ol 2% acetic acid 5 mLE 3713+ Th3 Griess reagent
0.4 mLE 7}sle] EFAZAT. 28 Tt A LollA 1583t
WAAZ & FFFEAE AHESEe] 520 mollA FEEE
S 8to] zkEshE oA o] WlE&(%) = VER T
pH 1.2, 3.0 FE&9 ko] W ofAstd &3l
ZH8-2 | mM9] NaNO, £ 1 mLol] Zt Bx9] 72} 255
A7Feta o719l 0.1 N HCIS AHg-3lo] wk-g-g-olo] pHE
1.2, 3.00.% %3¢t $ yh-g-&d o] B3E 10 mLE st
=23ttt A 71 L-ascorbic acidE F&E9 =59
Tl Ak A8k AL, FAIE -2 Griess reagent
Al F/F5 04 mLE 7fete] 22 WPo R dstditt
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Nitrite scavenging ability(%)=(1- )*100

S : sample®] 3=
B : blank®| 3%
C : control A & F3H7FH F3=

Xanthine oxidase Xsizat &3
Xanthine oxidase A3l &3+ Stripe$} Corte2] W (24)
of W} SAstArt =, 72 Al5&9 0.1 mLe 0.1 M
potassium phosphate buffer(pH 7.5) 0.6 mLe]l xanthine(2
2 =91 712 0.2 mLE A 7}38l1 xanthine oxidase
(0.2 uniymL) 0.1 mLE 7}3ate] 37TColA 5E1F vh-g-A]71
T IN HCl | mLE 7}ste] w2 FAsiivh 121
Hk-g-olof] AWM H uric acid®] ¥ EFF=AZ 292 nmel|
A FFEE =439t Xanthine oxidase A3l E3}= A]
S8 Myl TR FRE AHAaEE e
t}. Xanthine oxidase A3l 2}= A5 7ot Als 73
7HE Atole] FHEe] AR oo o] ghitalg] o
H, 225 HA 4EAQ L-ascorbic acidE AFE-3
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Xantine oxidase inhibition(%)=(1- )x100
S : sample®] uric acid A/d F

B : blank®] 3%

C : control( A & FH 719 uric acid A%

Tyrosinase Xsligd &4
Tyrosinase A3l &4 5742 Yagi 52 WHE25l w2t
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Y 3}H ) HE-g-= 0.175 M sodium phosphate buffer(pH
6.8) 0.5 mL &3 o] mushroom tyrosinase(110 unit/mL)
02 mL-S H7F5te] 25Tl A 283t vheAlA EFF=A=
475 nmel| ] S 3F3ATh Tyrosinase Ael E3H= Als A7}
T+ AR FR7H Alele] S8l e R oo} 2o
gakell o, UlZ2 &+ L-ascorbic acidE AF8-3F Tt

-B

Tyrosinase inhibition(%)=(1- SC )x100

S : sample?] 3%

B : blank®] F3%=

C : controlA| & FH71He 3%
23y &4

F=E9] k=2 Wong# Chye®] B (2602 45 #
galo] Sttt 4 A|589 0.5 mLell 0.2 M phosphate
buffer(pH 6.6) 1 mL2} 1% potassium ferricyanide 1 mLE
g vy & 23teka 50ColA 3087t vheAIZl & A2

o2 YZAIA 10% TCAEY 1 mLE ¥ ths 103t
w26ttt o] 5 05 mLE Hdl 575 1 mL9 0.1%
FeCl; 0.5 mLE 7}t & 334 =A12 700 nmol| Al 3=
£ =3tk e e Fare] S pe s Yehlgle
™, ) ZFZE butyl hydroxy toluene(BHT, Sigma Aldrich
Co)E AH&stdith

SAH X2

Park(27)9] WS S-&3lo] & 3
AABHA L, H+ETHARE FAISA T 72 Add 1)
SPSS A Z 2 13(18.0, SPSS Inc, Chicago, IL, USA)<
o] g-ste] LUux] FAHEA one-way ANOVA<®} Duncan’s
multiple range test 2 A3l p<0.05914] F2]d2 HS3
3, TS

(

G

=
70% AEE FEE9 F e FFe F3 EF F=
£l LWE°IA] 8264326 mglg, &3 g+ FZ59] LEE
oA 17.17+4.38 mg/g O 2 A EHE FEE0] 4 FEEH
o} oF 2uf o] EHeE|HlEe] ko]l =tk ¥
2 70% olehE FEES e olE ke

au

FZ5 LWECIA 15414824 mglg, 53 &te &5
LEES| A 35.0646.69 mg/gC-2 G FEEHT} kg >+
SEdA S o= ko] =T

Hong 5(28)¢] A7ollA Al ok A E &3} olekE
2 FF 95 v s T 247 2043 my/g, 1630
mg/ge| L, FepE ot ke A 9 deks FEE
o] 77} 540 mgfg, 8.12 mg/gC-ZA B AT A 8Q FH o
Fe)ds FFI SetE ot o] FH EY #kt
TG AN kA E FEEA T B Eelhs dEe

3k Moon 5(29)°] i, =4 Soj 4.41-8.55 mg/g®]

=

-
Zelo)izo] FauATke At} vlma B3 25 9
Nete 222d gaE Zesls P =%

Table 1. Yield and the contents of polyphenol and flavonoid in
the extracts from Ligularia fischeri

Yield Polyphenol Flavonoid

S 1 1) yp

Ampe %) (mgfg) (mgfg)
LWE 15.2343.46 8.26+3.26°% 15.4148.24°
LEE 17.45¥2.32 17.17+4.38" 35.0626.69"

ULWE, Ligularia fischeri water extract, LEE, Ljgularia fischeri ethanol extract.
DAIl value are expressed as MeantSD of triplicate determinations.

IDifferent superscripts within the column are significantly different at p<0.05 by
Duncan‘s multiple range test.

RN ES
3] 5 9 70% s FEE s 4 A=
£ =43t =" 1,1-diphenyl-2-picryl hydrazyl(DPPH)
g HAApgolsS 5783 23 Table 29 22
224 = dA AEsIAIQ] ascorbic acidE AHE-3FSI T
ZH e € % oflekE FEE] AFATE T2 S
d T s/ &8 X 1,000
ng/mLe| F=olA FH T FEEQ] LWEIA 73.48%,
=5 oerE FEE9 LEBAA] 77.74% 2 ollghe FE59
S Hgon, thZFF2 ascorbic
acido|A] 81.15%°] HAgolsS ol 33 dgE F=5
o] HAFod5Z Z Aol E HolA] e¥3krh 62.5-125 pg/mL
9 FEAE thEFQ ascorbic acid?} 71.98-72.83% <]
AAZAse B, 3 EF FEFE LWEIA =
68.77-69.87%, #3 olet&FZEES LEEYA+ 73.13-
7429%°] ATl se Hol #3 &€
FEEAA dAFA TS =33 tZE72 ascorbic acidk.
o 33 dekE FEE0] th & AAFA TS EYh
AAFo] 5 free radicalol] AAS Foiste] WA A
tE JAANTIE HER AMEE I 9lom, BESE QA o
A free radicalol] 9|3t =35 A= 2HE-9 HERE
AHE-ETE 0] 8t radicalS FUATIAY FHlStE 58 ol
AW 2 kst &4 2 DA E HES TOE radicaldl]
et A ZES 7IHE 7 901(30), - AT A<

T FEIEEG S

N
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Table 2. Electron donating ability of extracts from Ligularia fischeri

Electron donating ability (%)

Sample”
62.5 pgmL 125 pgmL 250 pg/mL 500 pg/mL 1,000 pg/mL
LWE 68.770.647% 69.87£0.21° 71.83£0.34° 71.78£021° 73.48+1.08°
LEE 73.1320.66" 74.29+0.59° 74.59+0.71° 74.94+0,68° 77.74097°
AsA 71982035 72.83£0.16° 74.99£0.21° 76.79+0.69° 81.15+1.08"

ULWE, Ligularia fischeri water extract; LEE, Ljgularia fischeri ethanol extract; AsA, ascorbic acid.
PAll value are expressed as MeantSD of triplicate determinations.
IDifferent superscripts within the column are significantly different at p<0.05 by Duncan‘s multiple range test.

22 883lo] thekal HA A EA o]ed S IS =9t 62.5 pg/ml Fx=ol A= 2791 ascorbic acid”7}

Aoz QYZHT 3221%9] SOD A SS Eom, 33 94 &5

LWE A 29.03%, =53 oll€& 5% LEE°|A] 34.23%°.

SOD FAHEHN 2 dEg FEE| €5 FEEET SOD A Y52
79 dF 9 70% ddes FEE9 superoxide E%D 2Tl v E T E3ith

dismutase(SOD) A+ =74 ZZb= Table 37 2t
SOD= Aol EA5k= 3H4ibkst B4 2 A superoxide anion of& At A5 (nitrite scavenging ability)

= Wk AEAIA A O super oxide anion FEE T3 @5 2 70% A FEE] obEAg 2ATE
Z0le $83 9IS Jdeith F3 5 2 dgE F=& pH 1.29} pH 3.0014 %3 A= Table 49} 2t
B9 xw7} Z7)3td we} SOD FAFEA 5 S-S pH 12= 73909] ol &749] e 52 s vehd
Hott T2 YA YoM ofd it & AAShs 7)o Hojutia
FE5 FE 1,000 ng/mLelA F3 E5 FEEQ LWE g & Qe 33 G5 9 oflehe FEE0 ofEkd &
= 36.87%, w3 ol¥t& FEE LEEYA = 44.80%°. 2 = pH 12014 543 23 dF 4 &g FEE°
4 FEZEHY ogE FEEA SOD FAFEA 5l STt 7kl whe opd sk aATS S1EHS B

Table 3. SOD like activity of extracts from Ligularia fischeri

SOD like activity (%)

Sample”
62.5 pigfmL 125 pgfmL 250 pg/mL 500 pg/mL 1,000 pigfmL
LWE 29.03+0.52% 29.53+0.42° 30841223 33.92£1.12° 36.87£3.04°
LEE 34.23+0.37° 37.32+1.34° 41.6740.96® 443140.78° 44.80+1.45°
AsA 32214028 35.80£0.82° 43.19£1.32" 50.00+0.32° 62.05+1.93"

VLWE, Ligularia fischeri water extract, LEE, Ligularia fischeri ethanol extract; AsA, ascorbic acid.
JAll value are expressed as MeantSD of triplicate determinations.
IDifferent superscripts within the column are significantly different at p<0.05 by Duncan‘s multiple range test.

Table 4. Nitrite scavenging ability of extracts from Ligularia fischeri

Nitrite scavenging ability (%)

Sample”

P 62.5 pgfmL 125 pg/mL 250 pg/mL 500 pg/mL 1,000 pg/mL

LWE 34350817 34.10£0.62° 36.31£1.65° 40.22+1.20° 45.02+0.90°

pH 12 LEE 36.10£2.03° 37.04£1.38° 42.99:1.57 50.68+1.15° 53.4141.92°
AsA 43.440.16" 44,0445 01° 55.89+0.43" 61.21+1.05° 64.20+1.44°

LWE 28.44+1.26° 30.5020.99™ 33.94%0.33" 35.81£0.99° 37.16+0.86°

pH 30 LEE 27.98+0.40% 29.05+1.26° 32.34027° 37.55+0.54° 4531:0.82°
AsA 44.311.10° 45.31+0.56" 46.19+0.88" 47.40+133" 51.90+0.57°

"LWE, Ligularia fischeri water extract; LEE, Lioularia fischeri ethanol extract; AsA, ascorbic acid,
DAl value are expressed as MeantSD of triplicate determinations.
IDifferent superscripts within the column are significantly different at p<0.05 by Duncan‘s multiple range test.
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ol LWE7} 4502%, &% ollet2 32521 LEE7} 5341%2]
oldaly] AATE Hol dEhE FEENA dF FEE

H|3)] =2 oA AASE
acidol|A] 64.22%2] o}HAE AATE B

o] & 62.5-500 pgmLolM = &3 44 FEE2 LWEY
A 34.10%-40.22%2] oFEAd AATE BloH, #3
o eh-2 FZE-2] LEEC| A& 37.04%-50.68%2] o}& Ak
2SS B 5 FEEHY ogE FE2EA ot

2ASE 7S Bt 33 55 1,000 pg/mLe)
Lol A th 2791 ascorbic acidol| A 51.90%2] o}A 4k 4
ATE BA, #7 4 FE22 LWEY} 37.16%, 3
%59 LEEZ} 4531%2] oFd2t A7 %S Ho
ZEol|A I FE2EC H& ol A7 Fo
ottt =59 ¥% 62.5-500 pg/mLoA A= F3
I FEE9 LWE| A 28.44%-35.81%2] o}dAtd 47
= o, #F3 dgE FEEQ! LEEo|A = 27.98-
2AE o] I FEERY dEE
g 2A%o] =& AUt 549
G4 2 ofehE FEE0| oA AATE w=Ut SV
of ujg} o}A Y 2ATE TS HA L, pH 1.2904
pH 30ET} o4k AA o] E9tth o]ef gt A= ol
A &aAso] pHell w5 jEH ol pHYF a5 &A
37}t A Y+ Kytopoulos(31)S] Aol U X|81%
ok opA S Wol 23 A EFS o JFA nitros)
Hhg-o] Zabd el S1gollA FAl dojut EehEd-S AAs)
Al HTh32). o] vk Faste] B AT A8 FHE
o] 83t thofet A FAT M Al X B2 Fo| okE, At
spdo] Hold 7154 AF SO o]8E F U2 Blolth

)
o
A
A

ABTS(ABTS radical scavenging)ztc|g &7{&AM

53

B0l 9% 9 olge F2E2 ABTS Sl 2784

(¢} JINA
o2

o AP Table 591 2tk 33 €4 2 g FEE
Fitst dgo A= SHstuAt 5

AL s& S35 1,000 ngmLe] x| &
A 2259 LWEZ} 7421%, 33 ogg FEE9
LEE°| A 95.96%2] ABTS itz AAEA S Hlom,
)22 butyl hydroxy toluene-= 98.34%C.= 3 ol &-&
250 4% tjx74HE ABTS gl A4 0] =9
th 625 ngmlLe] sEolM = 33 I FEFEQ LWEZ}
1.66%, 55 et-g FZE<1 LEEIA 2.20%2] ABTS &}
Uz 2ASYE B9om, tlZ7<! butyl hydroxy toluene
S 147%22 F3F olehg FEEY A5 gxFHERIE
AR o w 23 I
2 o gE FEES FErt Skl ueh ABTS 2

A
o

B 1

telo] glom kg, Ago=
ol&5 = uAL A, 1AL BEA G FEE
ABTS &}tz 227 24d0] 250-1,000 pg/mLs =0l 4] 33.43-
90.49%2] ¥.31(33)¢} Bl B B A Axfe M= FF
d4 2 of|ghe F25 1,000 pgmLEEolA 7421, 95.96%
°] ABTS &tz 2AEYE Bl Avte}l vwaid F3]
o] I B oghg FEEAME s BAS Fsta
de Aew yztdrt

Xanthine oxidase X sll=2}

39 d4+ 9 70% o eHE FZE2| xanthine oxidase
A a5 =33 Ad= Table 63 2o} 55 45 2
et =ZE9] wx7} =7}3to] wle} xanthine oxidase
A &3 F7HeHS 2k 33 35 1,000 pg/mLe)
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Table 5. ABTS radical scavenging activity of extracts from Ligularia fischeri

ABTS radical scavenging activity

Sample”
62.5 pgimL 125 pg/mL 250 pg/mL 500 pg/mL 1,000 pg/mL
LWE 1.66+0.30%9 2.08+0.61° 3.92+0.60° 16.46+0.30° 74.2120.20°
LEE 220+0.52" 3.92+0.83 12.66+0.40° 62.69+0.80" 95.96+0,24"
BHT 1.47+0.20% 6.71£0.30" 63.10+0.05" 94.71+0.90" 98.34+0.10"

YLWE, Ligularia fischeri water extract; LEE, Lioularia fischeri ethanol extract; BHT, butyl hydroxy toluene.

DAl value are expressed as MeantSD of triplicate determinations.

IDifferent superscripts within the column are significantly different at p<0.05 by Duncan‘s multiple range test.
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Table 6. Inhibitory effect on the xanthine oxidase of extracts from Ligularia fischeri

Xanthine oxidase inhibition (%)

Sample”
62.5 ugimL 125 pgmL 250 pig/mL 500 pg/mL 1,000 pg/mL
LWE 34.64+7.007 4357+10.20° 44.44+1.94° 50.76+0.75° 61.00£9.21°
LEE 36.82+9.49" 40.74+6.36" 44.44+3 83° 50.33+4.90° 82.35+3.39"
AsA 59.0448.28" 61.22+342° 65.58+4.06" 80.17+3.26" 88.675.47°

LWE, Ljgularia fischeri water extract; LEE, Ljgularia fischeri ethanol extract; AsA, ascorbic acid.

PAll value are expressed as MeantSD of triplicate determinations.

IDifferent superscripts within the column are significantly different at p<0.05 by Duncan‘s multiple range test.
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Table 7. Inhibitory effect on the tyrosinase of extracts from Ligularia fischeri

Tyrosinase inhibition (%)

Sample”
62.5 pgmL 125 pg/mL 250 pg/mL 500 pig/mL 1,000 pg/mL
LWE 35.90+0.712% 39.06+0.80° 46.25+031° 5046+2.41% 61.46%6.13
LEE 38.27+1.47° 44.20+2.68 52.96+035 53.75+6.08° 67.72+0.37°
AsA 41.11:047" 50.72:0.44° 60.14+1,12° 74.70+1,69° 80.37:0.10°

YLWE, Ligularia fischeri water extract; LEE, Lioularia fischeri ethanol extract; AsA, ascorbic acid,

DAl value are expressed as MeantSD of triplicate determinations.

IDifferent superscripts within the column are significantly different at p<0.05 by Duncan‘s multiple range test.
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Table 8. Reducing power of extracts from Ligularia fischeri

&3]2] 24 A8E (2017)

(Absorbance 700 nm)

Reducing power

Sample”
62.5 pgmlL 125 pg/mL 250 pg/mL 500 pg/mL 1,000 pg/mL
LWE 0.29+0.01°" 0.38+0.01° 0.56+0.08° 1.13001° 1.20001°
LEE 0.20£0.01° 0.23+0.01° 0.41£0.02° 1.01£0.01° 1.20£0.04°
BHT 0.3810.01 0.62+0.01° 0.95+0.04" 1.80£0.20" 1.8310.01"
LWE, Ligularia fischeri water extract; LEE, Ligularia fischeri ethanol extract; BHT, butyl hydroxy toluene.
JAll value are expressed as MeanzSD of triplicate determinations.
IDifferent superscripts within the column are significantly different at p<0.05 by Duncan‘s multiple range test.
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