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a oF: B Ajl U o)A Ba] AuiE FWAY 22 (Ligularia fischen)] 0% olgh-e:
=(LFE)Z &8st itst 4= sttt & E2ve EcticolE e S5 O‘ﬂ DPPH
e ABTS =tz 2752 SASHAH. AZ=4d 54§, NO 4% %@5}933“1, o 4
NOS29|l 2d%Fs Aot I 2A¥E st LFE9] & E2d¥sy EstEkolE ?:‘%*% 242F
113.97+0.37 mg GAE/ga}t 29.22+2.06 mg QE/go 2 RIS}, DPPH tjd &A5S 4% 2,
LFE 25 ug/ml 11.26£0.95%, 50 ug/mﬂ 17.12£0.63%, 100 wg/ml 29.54+0.36%, 250 ug/md
68.31£0.28%, 500 wg/ml 75.12+0.05% 2 1000 wg/md 75.75+1.57%= =& £75S HEWHOoH,
ABTS &tz £75& &4 A3 LFE 25 wg/md 13.75£0.21%, 50 wg/ml 26.71+0.20%, 100 ug/ml
56.9240.22%, 250 ug/m¢ 91.30£0.12%, 500 ug/ml 93.40+0.02 Z, 1000 wg/m¢ 93.19+0.04%= =z
a7ss YERT LFES] folet AZSAde uEA] sttt NO A4 LFE 50 wg/ml
79.40%£2.64%, 100 ug/ml 55.01£5.36%, 200 wg/ml 30.93%£3.11%=2 |AHA T4V UEpEoH,
NOS2 5747 Ed=2 LFE 50 wg/ml 0.94+0.11, 100 ug/m¢ 0.59%0.05, 200 pg/ml 0.32+0.042 F-9
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Abstract :

Journal of the Korean Applied Science and Technology

In this study, Gomchwi (Ligularia fischen) derived from Taebaek-si, Gangwon-do was

extracted with 70% ethanol (LFE) and antioxidant activity was measured. The following experimental

techniques were used to evaluate the antioxidant efficacy of LFE. Total phenolic contents,

ABTS/DPPH radical scavenging analysis, cell viability assay, NO assay, and quantitative real—time
PCR technique. The content of polyphenol and flavonoid was each 113.9740.37 mg GAE/g or
29.22+£2.06 mg QE/g in LFE. DPPH radical scavenging activity was measured to be 25 ug/ml
11.26%£0.95%, 50 ug/ml 17.12+0.63%, 100 ug/m 29.54+0.36%, 250 ug/ml 68.31+0.28%, 500 ug/ml
75.124£0.05%, and 1000 wg/m¢ 75.75£1.57%. In addition, ABTS radical scavenging activity was
identified as LFE 25 ug/ml 13.75+0.21%, 50 ug/ml 26.71+0.20%, 100 ug/ml 56.92+0.22%, 250 ug/ml
91.30+0.12%, 500 ug/m¢ 93.40+0.02, and 1000 wg/m¢ 93.194£0.04%. There was no significant
cytotoxicity of LFE. NO production was significantly decreased to LFE 50 ug/ml 79.40+2.64%, 100
ug/ml 55.01£5.36%, and 200 wug/ml 30.93+£3.11%. Also, the NOS2 gene expression was significantly
reduced to LFE 50 ug/m¢ 0.94%0.11, 100 wg/m¢ 0.59+0.05, and 200 wg/m¢ 0.32+0.04. This result

objectively confirmed the antioxidant effect of Gomchwi. We will continue to conduct in—depth

research. Therefore, it is believed that the possibility of using Gomchwi as a cosmetic and functional

food material can be established.
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=Hlel st = A8 7HsRE AE2 480
of Fog AEsHozg st e ARRE
of 90o] Fol glom, o] F A7} o]FoA A
dHor FEEHY = A2 of 37FCR HY
=ol QoH1]. FF(Ligularia fischer)= -FH3}
ofAlote] 100] Fo] FASt= 7heH 9F°] S
vete] 507 a3, 55 v SR
gar Eou, IR ERDel &k thdd
ZaAEOI2]. FF= 2 ey 2r1ES
de=dl 55 HEHA, B
—carotene, Z#, ZH, HFAEE HIESH] HE
o thE A AEHth wi¢ E=A RSt ot
X B bp QIoh3]. B3 FF 9 ofu|iAl F
Fe oF 35,62 mg/gO® glutamic acid, aspartic

7 R

acid, glycine @ alanine®] &2 H[E&2 |5}
1, 87¢] "4eofmkAt = threonine, valine,
isoleucine, leucine, phenylalanine @ lysine2 %
A otElicat eF F A FES FAsk ok
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L1, k9 A 2e e agel
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Al e] ggoleete Al T 1914l
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449 Aol ade 7o) olzelNA oFa
otk 2 A7 AgE AL qaNT FAE
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o] S s e] PelE Ea
AR Aol Apistgon, AP E4g B
g3l § F HPE L AE 5o gHe B
Fe g% A=s A7) Rk SA] B
A2 a5 2z FeAaA ATE Suelq
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Fe7E st FEAe 49l i @7 a9l
o oJste] FAALTE AYE/E FTHION B4
At Y FAORNE QRS Wolok A%
AFE B 9T S 5o BAAY 7152
L 849 akol A, HEg WA W 475
wato] ZATE A9 EA Hol Ao iE
2% op|sH HeH11]. Ashd AEA AL ool
QEAQ Pelog gl glom, 1 el Ak
A2, WA o4, AR ol HETAES
U 25 ot 2 A opr]sh Uele] it

—

10]. E3E 4FshA] $Ak2 A0 ]lo] H o 4ts}
A A (nitric oxide) @ F54 AA] AL SHA]
7|, Mg 3¢ WA AFTAR FEAFA
HoH12]. )& sidstr] flste &, AE, 9
OFE T o AlEo] NEE FFENeH
A AtEA o] RaRgo] dreAHA dApH o= A
A atstA o] ~a7F B QIuH13-14]. A4 &
AFSHA] Aol AL =oAL ¢l ket =7t
A 2P Bt HAA=E] EQN dB8 4
A7t o] 9] 4 Aol HetE e AR
o|tH[15]. mEtA B A= e AuiE SHE &
45t YRE FAslet 48 =2 d89 4
Tt 8ol Tiste] it 4 Z|2ATE XY
starzt sheitt.

2, 2 ¥ WY

2.1, AME F&

B Aol A8t ZF(Ligularia fischen)= 7%
A HHA] FHIAHAHE AR S
ol EungtidzzRyE A= Faof
AHEEIReH, 75 40 ¢ & 70% oleE 500 ml
£ Y1 33X B R/ FE$ %, Whatman
No.2& ol&st] ofmsiqlet. of}H-E rotary
vacuum evaporator (EYELA FDU-540, Japan)
2 A% FEsien, w55 89S freeze
dryer (Ilshinbiobase, Korea)2 52 ZZ35tth.
=3 olete FE&(Ljgularia fischen ethanol
extract ©]sl, LFE)2 3.84 g (=& 9.60%)9] &
TE g 5ote] 222 YF5(-80C)oA Hykst
of Ao HQ3t Ly ZR4of S5 AME

speact.

22 3 E2ms=

LFE 20 mg/mle] 5% 1 mlof 50% foiln—

o

=1
=]

WA B (Ligularia fischen) 252 48t &4 3

1l

ciocalteu's phenol reagent (Merck, Germany)
0.5 mE 7Fsto] AolA 383 vhEAIZAT
S8l NaCO; Z3Hgo 1 mlet 7.5 ml S/
FE AR Z¥ote] 3087 AAAR H,
14,000 gollAl 1027t A eet & s A
Sl 760 mm xHFolN FFEE SAsHch F T
= e gallic acid (Sigma, USA)E EFEZ
& olgste] A% Aol wet e ot
dom, =H T2t GAE (gallic acid
equivalent)/g& AH&-stSTt.

—{Olv
o
[o]
!
il

23. & EgiE0|E &
LFE 20 mg/m9] = 0.1 ml¥ 80% ofete
0.9 mg =gt == 05 mlefl 10%
aluminium nitrate (Sigma, USA), 1M potassium
acetate (Sigma, USA) 0.1 m¢ I 80% ofetx
43 nf-& 7¥sto] A2of 408 HAS H 415 mm
ol FFEE A5t
(Sigma, USA)E o]&oto] &
RE S IopeeH, 54

quercetin
ZAASE FEFaMog

2.4, ABTS z2iC|Z A48 &3

ABTS 8He 74 mM 2,2-azino—bis—(3-
ethylbenzothiazoline-6—sulfonic acid) (ABTS;
Sigma, USA)¢} 2.6 mM potassium persulphate
(Sigma, USA)E Azt &, ¢&of b5 st
A)5to] ol 2(ABTS +)& @HAIX! ths 732 m
oA FHEE 2Aele] FHE g0l 15 olabr}
He s 3453t 3]4%E ABTS+ 89 150
wet LFEQ] 2% 7t 25, 50, 100, 250, 500,
1000 (ug/mD)®] s&=7F =HA 5 W EFst,
A2oA 1027F ¥FSAIX &, 734 moll A &
TE EAsth. ABTS 2oz &A1& of#e]
Alof| whet Akt

ABTS Radical Scavenging Activity(%) =
(Control OD— Sample OD)
! Control OD 7100

2.5. DPPH 2iC|Z A7 &H

oo &A1zl 0.2 mMe| 1,1-diphenyl-
2-picryl-hydrazyl (DPPH; Sigma, USA) -8<#
150 w¢t LFES] F s&7t 25, 50, 100, 250,
500, 1000 (ug/md)e] FX7F =A 100 w4 =
oto] 37ColA 3087 ¥HgAIZT §Hg & 517
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AR fEZE

meld EYEE ZYotAn
F48 Y9lor], DPPH §99 fzgozns
TEES 201 WAQE Q9. DPPH A5t

ofefe] Aol wet A4tstAH.

DPPH Radical Scavenging Acti’(;ity(%) =
( Control OD— Sample OD
Control OD 100

&

2,6, M=Z M=g =3

Raw 264.7 AlZe= 3= AlzF 23Y(KCLB,
Korea) ofA Bokdol 10% <LHjotdA(FRS;
Gibco, USA)T} 1% antibiotics (A/A) (Gibco,
USA)Z  ZA¥  dulbecco's modified eagle's
medium (DMEM, Gibco, USA)2 =2 37C, 5%
COz9l A4 Histitt. Raw 264.7 A2
96 well platee]] 2><104 cells/well® EF3to] 24
AlZF B¢t vi%keE & LFEE 50, 100, 200 &
400 (ug/mD)e] == AZst] ohA] 2447t &
ot mjoFslAct. Hi¥F & cell viability assay kit
(Daeillab sevice, Korea)2 A-gslo] A2 AEE

& 27qsjgon], MEge ke tehidct

2.7. NO MMzt 53X
RAW 264.7 ARZZ 24 well plateo] 4x10*
cells/welll2 EZ6to] 24417 B9t ujekslar 50,
100 2 200 (ug/md) &9 LFEE Aglstal 24
ZF 5100 ng/ml 9] LPSE 5to] thA] 24A17F 5
Qb wiFsteict. wiF § 96 well platec] AJZul
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cells/welll2 EF35}0] 24A17F S<F HjoFstal 50,
100 ¥ 200 (ug/ml) sE°] LFES A5t 24]
7F 5100 ng/mle] LPSE st ChA] 244]7F =
Qb miFstaict. vl & total RNA prep kit
(Intronbio, Korea)9] mjFdol wat RNAE F
cyclescript  RT  premix
of wet AL g
dAdo] &zH cDNAE FZA7]7]
Aste] real—time PCR& Z3Pstg om,
real-time -8 tubel c¢DNA 1 wl, Z+ primer
2 ul, SYBR Green (Qiagen, Germany) 10 uf,
DEPC-DW (Bioneer Co., Korea) 5 ul® doi
95ColA 28 S H]'.Q_o]- th2 95CefA 5%,
62.5CA 305 408 wHEste] ZYshct
AHEE primers Table 11} Zt} vhe T 54
b HARE 2] gk Aigte = Abet
}.

&35 accupower
(Bioneer, Korea)2] mji+<d

Sastot.

_LJ

2.9, SAIXE|

2 AFoA dojxl Hib= SPSS 21.08 °l%
5}o] mean * standard error of mean© 2 UE}
WMo, ANOVAS AMESio] t HLosia
Tukey’s HSD testg §oll p<0.05, p<0.01 ¥
p<0.001 F=FAA Folde HgsHoct

3. Zat ¥ nF

SLtEL-0|E &

[=1]
ool 100 wE E1 N1 buffer 50 usz st " o el o L
I WA SRHES E4% A Holsh Zow
of AFeolA 1080 WA, WS B N2 ooty e koo (ORE 2] ol
buffer 50 ﬂgg ‘Zl<‘7]'°]'oq Ac]—’Q‘oﬂkl 101_ ]?_]-% /%]. 7};{]1 %1_15 H ot_u 9,]-5]'30]_1__7 &_a}_iio]
A WS 5 40 m ol SBEA WS £9 zypow sl ustel 279 felviEel
SAdote] tixdtol] gk TS WEEE HA oA = ﬂ_—@.n% -E—):]}\_]%]_Ei sto] Atsl= oA}
sr: £ 2ge gliel e SHEe 1 FF9 @
N _ ol wap AtsE &Agdof wxE FIFe] gl
28 SUM U =3 of 53] ZaldEe Ash £43 BYE A48
Table 1. The Sequences of Primers
Gene name F/R* Sequences
NOS? F CGAAACGCTTCACTTCCAA
R TGAGCCTATATTGCTGTGGCT
ACTR F AACCGCATTGCCTCTGAAT
R CATGTTCCAGGAGGATGGAG
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£ et AEe FEs st a50] = A
o2 Higglon, Z7t dFo] FUIerE At
st &§50°] FU7kk= AoE RAEHJTH17-18]
LFES] & EddE ¥ EfELolE FFS =
At Ay, F 29=EEe 113971037 ng
GAE/ge=  ZAEglon,  ZgldlLoleEL
29.22+2.06 mg QE/go =2 ZA=| et At
£ 58 U o2 A9 FFHe] ZehEat 2

Hlcolt o Wlwg szt silovt F&-8)
= 5= ¥ B 7IE Ao Holz dsf A
=t ¢+dde deZle Audol st
woE, SU Aist Sl 255 22 24
oA FEst] FF 242 sioF & "aide] 3
ot AbmECH19-20]. 12, EEHlEe gt
oF Qo= 1t A, ¥ H FA A F
ot ARlEA Aeol e Ae=m IHA 9l
et lolEe dWdeE HEsSHH
. BT ¥ A4F ool #wefste AR Itet
Zdste 27F diAb AE= deA fleHs
LFES] & FoA F7H% &5979 s
de =g "art Aoz gpddEn
[21-22].

i

i o Rl

0] o
A2

3.2. DPPH ¥ ABTS ZiC|Z A7{s0l O|Xl=
g

LFES] DPPH 2zt a7s< =74t 23,
25 wg/ml 11.26+0.95%, 50 wg/ml 17.12+
0.63%, 100 wg/ml 29.54+0.36%, 250 ug/ml
68.31£0.28%, 500 wg/mi 75.12+0.05% %
1000 wg/ml 75.75%£1.57%% S=7t E7Hd4S
2Hod 2750l S7tst oM (Fig. 1-A), LEFC]

DPPH radical scavenging activity (%)

5 1000
Ascorbic acid

Concentration (gat)

80 - %
o 8
)
& 2
o 6]
£
£ s
A N
30 B £
T 20
» £ o
2
" - " .
0 0
2 50 w | 2 500 s | o 50 100 250 500
LFE LFE

WA B35 (Ligularia fischen) FEE9] JArst &4 5

1l

ICse2 211.32 ug/ml2 SHQI=|QIct. ABTS 2t
Zr 2a7%5S A A 25 wg/ml 1375+
0.21%, 50 ug/ml 26.71£0.20%, 100 ug/m
56.92+0.22%, 250 wg/ml 91.30%0.12%, 500
ug/ml 93.40+0.02 =, 1000 ug/ml 93.19+
0.04%=2 sE7t S7VdeE Sod A750] &
7}st9 0w (Fig. 1-B), LEFQ] ICsxS 94.34 ug/
{2 ZRIEQIc 2 AvtE sk met £AE
o] FUtste] Ak oAE TRl ascorbic
acid Bt} gtz &A50] =7 Yetgth ¥
oA AHE FH FEFE AFolA 2oz
2759 7% olet fARE Ayt vEpgton
[20], ol8s AFFE HoE o, FH] Ay
219e] zpolHt= FFH EF EA| 7|ds A
o2 poEh 3t grjde] dago] Pt
R 2 A A EH BdZd aAE Zie|
wtet st T Qlxte] A FES
Aolgte 7HsdE ZIHis) 8 4 S AS=R A
ZETH23].

A

I~

3.4, M=z M=gd o/xl=

Az BEEE =4 A, LFE 50 ug/ml
102.30+£7.83%, 100 ug/m¢ 101.40+6.10%, 200
ug/ml 104.50%+4.77%, 400 ug/ml 94.16+1.25%
2 Az gEgo] = UHFg 2). AlZ &
0] 90% olote] ¢ HAdo] Slttal st
A ZHoA ALlsta glov, £ AFolMe=
0] gl FEolAe BETE E]Isty] $Ist
o] LFE 200 wg/ml®] FollA A+E S5k
o}, ESH ascorbic acid 50 wug/miE A 2HlsH
o HlaFo 2 F4o] g3 eIsktH(Fig. 2).

ity (%)

1000

Ascorbic acd |

Concentration (g/)

Fig. 1. DPPH (A) and ABTS (B) radical scavenging activity of LFE. LFE were incubated at
concentration of 5, 50, 100, 250, 500, and 1000 (ug/m{). The result were presented by
the mean + S.D from three independent experiments.
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100
EY
60
40
20

0

Control

ol)

Cell viability (% of Contr

Ascorbic acid

Fig. 2. Cell viability of LFE in RAW 264.7 cell. RAW 264.7 cell were treated 50, 100, 200, and

400 wg/m¢ of LFE for 12 h. Cell viability were calculated as percentage relative to the
control. The result were presented by the mean + S.D from three independent

experiments.
100
80
40 e
) '
o
Normal

100 200
Ascorbic acid LFE

NO level (% of control)
8

Concentration (ug/n?)

Fig. 3. Effect of LFE on NO level in RAW 264.7 cell. RAW 264.7 cell were treated 50, 100, and
200 ug/m¢ of LFE with 100 ng/m¢ LPS for 24 h. The result were presented by the mean +
S.D from three independent experiments (Significance of results, ** : p<0.01, *** : p
<0.001 compared to control).

3.5. NO Atajzoll O|xl= g A% Avke stgstel garstele] glrks 4
NOL QoA AE Azwaz zhgste]  ZEF 4 glon], ot NO: 9% U B

ARt FFe AAste, Be xAsk 47 Asle] rks He weldthd o LFEY

A ofshs JTL ke ARoltHI2), T8 @% oAl Age] B A7 a7E o B

U e SElAe] NOE 44740 wol % & gt

o] gAp g AYAL GFS wHn, BB

RIS 27 HEE fuen Ed @5 3.6, VOS2 SEF WH GRS ¥

g fulslel 7dozE Wy @Fomol A NOSZ= E% #43o] glojokat Ao} W

of TololA ®rH4l. A8t #Ao] A&HW  EEZ inducible NOS (NOS)ET sh7]% g,
NO+= AUelA =2 &5 fAH =9, 4 HE ds EAEo] A dov da HAEH

st AT fEo] AEst 435S ASHATE %2 F(micromole)9] NOE &= AlZtoA 4=
eSS "HoH16]. 2 A4 LFEe|| 2Jgt Zob AARHH25]. INOSoA A NOE F
NO MAZEFL fzxe 7|&oz WEgZ A4t 2 J9uts 28 9 ANxEAof| Folstsd o

shelom, 50 wg/ml 79.40+2.64% ", 100 ug/ml =9 w Kt} superoxide (0;)¢ ¥HgG}o]
55.01+£5.36% ", 200 wg/ml 30.93+3.11% = peroxynitrite (ONOO)E AJ4sHA 2 3¢, Al
ol wEt foAd AT YErgtHEFg. 3). Z=Ao] oL AA YEr, superoxide®] 7%

NO9 7% 4tslgo] Hojut E4dojrg NO A T NO¢g #8351 peroxynitrites F4T 22,
AFS AT & ke Me LFEZL gHZ & Az=do] o  ZA  depdoH26l. Iy
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, Il

Normal |  Control

Ascorbic acid

WAL FF(Ligularia fischen) 5%

‘ 50

mRNA expression (NOSZACTB)
° ° ° °
4 2 @ & -
: _
8 - :

it
1o
o
I
toly
ot
oX
~

100 ‘ 200

LFE

Concentration (ug/n)

Fig. 4. Effect of LFE on NOS2 mRNA expression level in RAW 264.7 cell. RAW 264.7 cell
were treated 50, 100, and 200 ug/ml of LFE with 100 ng/m¢ LPS for 24 h. The result
were presented by the mean + S.D from three independent experiments (Significance of

results, **

superoxide = NO F ol &S ZAA|7|H
peroxynitrite®] AR A EZE=HS 7

= o™, superoxideE ZEZT reactive oxygen
species®] A HA] FAAZ 4 qUohal HIE
ATH27]. 2 AFlA LFES] &3t NOS2 #4
2 A x2S 18 sto] Joigie= ALt
st e, LFE 50 wg/m¢ 0.94+0.11, 100 ug/m
0.5940.05"", 200 ug/md 0.32+0.04""= 100 ug
/m o) O] FrolA FoARl FAart vEyt:
(Fig. 4). 235 &a LFE= NO AA4HEo A
HARI NOS2 7774 &3 @A o & 9F=

o o=
AAuA mubdoR st BEe HY 4 9
2 Zolet Amsl, Fust A AW F7b
Q ATE Bl Y Parst whol gt Aw
2 Agsh BER s a0 Fee
o 2 % 0= ojAuL:.

B Qo] AgH B 37 37 b =
WAt AQE AUoRA Fatst Byl Hat 2
A ABE gt Tet A%H B o
Bn A v 9 U 2PN &
AFe HEste] F7HA TEW} A7t ol
ofdot B -85V B8 & e Ao Bt
gel, A%2el Mg AT B £ FAE B
goto] YE 2 A15Y HB AHEHY B
Fe4E BT 5 9L Aolet Ardn

2 o= 7n glmaAloA e el =
A FFH(Ligularia  fischen)®] o&& FE&

: p<0.01, *** @ p<0.001 compared to control).

(LFE)S Bgstel st 242 sklsigon,
it ge 2 gk LFES] & e
B Eehrlols e EAT i 4
113.97+0.37 mg GAE/g¥t 29.22+2.06 mg

QE/ge =2 &Aool b 299 73 FE=
H|gto] =2 3RS yebith LFEQ =z
As &4 A1, st F7HeE 4750l
7}E]o] DPPH 2tz 47152 1000 ug/ml9]
LoA 75.75+1.57% (ICsyp 211.32 ug/m))2 L}
Eftom, ABTS =z AA452 1000 ug/mle]
FLoA 93.19+0.04% (ICsy 94.34 ug/m)2
ittt AlzAgEeS ST A3 200 wg/mle]
FETAE FAo] ERIEA] ¢korem, 400 ug/
mO BFZolA 94.16+1.25% °F 6%2] nln|gt
AA7t Ao fojet 5402 YRR 9%k
t}. NO AA=e LFE 200 wg/mle] sIofA
30.93+3.11% & ascorbic acid®} GAFSH Ax
o] Folgt AAE UetdoeH, NOS2 5343 &
dF ESH LFE 200 wug/ml®] SOl A ascorbic
acid®] sEHTh 5 =2 #AAa&S UEH NO
At Betsls A9t A 7)Ee] A
TEHe HIE Fol U= efAloA st
of ZjujeE 4t FH O] F4tE E5S WA
o2 sRlstgon, 4 A dx Auied e

< f§Ast, A& A3t
1A FHE L85t HFE
5 AAEAS 28 78S &F

off ofN B =2
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