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Abstract. This study was conducted to gather the basic data on making good use of a kind of groundsel
(Ligularia fischeri). We have made methanol extracts from Ligularia fischeri and have also determined the
effects of extracting temperature and time on the physiological activities of methanol extracts from Ligu-
laria fischeri. Total phenolic compound and flavonoid contents in the methanol extracts from Ligularia fis-
cheri at the extracting concentration of 1,000mg'L"' were 75.8-297.7mg-L" and 45.6-173.6mg-L"". Total
phenolic compound and flavonoid contents, and DPPH radical scavenging activities were most increased
when Ligularia fischeri was extracted with methanol at 95°C for 6 hours, however, nitrite radical scaveng-
ing activities were extremely increased at 75°C for 12 hours by 97.4%. At 200mg-1." and 400mg-L" meth-
apol extracting concentration, the hyperplasia of lung cancer cells (Calu-6) and stomach cancer cells (SNU-
601) were effectively inhibited over 90%. Consequently, it was assumed that Ligularia fischeri was a func-
tional vegetable with a higher physiological activities. Making the processed foods, it had better make the
extracts from Ligularia fischeri with methanol at 95°C for 6 hours.

Key words : anticancer, DPPH radical scavenging activity, nitrite radical scavenging activity, total flavonoid
content, total phenolic compound content
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1. AR % 2
ANBE 20069 48 FT7 W el EHA
AT FH(Ligularia fischeriy®) Y3 E71E 0183}
Frtk. Alge] Axe RSl ArlElded], AegA
ZAAo] ARG Alge FAURCEeCAA 5T
o, QI FAA o] ARBSH AlFE F2AZ(50°C
oA 5UhEAT. FEL ZF Al 400gE 95%
methanol 410 22 & A8A ZAW ALESE 2
Bl F2eny 77t 25, 50, 75 D 95°CE 9o
o, FEAREE 72} 3, 6, 12, 24 E 4827k0E 3}
B, PAE FA A AREEE AL 50°CellA 244
7+ B FEIAL. FEHRE e § 1 FEAE
50°Col A Y5 E7)(IKA-Werke GmbH & Co.
KGZ 53] 54 7Ax3Ih

2. & Hi=sEs g

Z HE=315ME d3-E Folin-Denis 3 (Dewanto
%, 200200 whe} B4k AEE Imgl! BER
ZAZ &, o] A8 1mle] FFF 3mL9} Folin-
Ciocalteau's phenol reagent ImLE H7Ig & 27°C
ZEEzdA EF8Idth. 5% F NaCo; X589
ImLE Yol EFst] ALX AN HXF &

> <
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640nmol| A B-4-2-3333 % A|(UV-1650PC, Shimadzu,
Japan)2 FFTE S50 AEdiftE FHE &
232 ferulic acid®] FEE o183l AHAE 24
3 ohe FREkA.

3. & E2I2L0|E EF

F Zelirols 9 AL 7 AR 0.4gdl 75%
methanots 7}31e] A&dx 5154 Eot &3 U
o] 249 1.0mLE A3 FH3lal 10mLY| diethylen
glycol 713l & g3t oAl 7)o IN
NaOH 0.1mLE 2 EFAIA 37°Ce] water bathol4]
NRE BRF ¥RA)1 & 20nmell A FREE S
ack. 3P N8 £ Al 50% methanol £
& FUs HelsideH, FFA1L naringin(Sigma
Co., USAYS ©]83l ZM3lal o|2HE] & TR
ro|= kg 3T

4. MBS

A2} Fels 238 DPPH(o,a-diphenyl-B-picryl-
hydrazyl3}-& 01831 A5 ) (radical) AR
8 ZAs Blois(1958)2) WS o7t W3l
=439}, 1x10“M DPPHSL 55 F2E% 47
100uLs EF3lar, 3083 & Aol HXg +
ELISA Reader(Bio-RAD, USAYE o]831] 517amell
A AE gu 558 ST A5 g
2715 Sl 2A8 A (scavenging activity)2 2 A
B, RCse® DPPH 57} 128 748l e
& AFe g Jepliglon st 2ds F
%X BHT(butylated hydroxytoluene)o} Hlx3}ict.
%, “DPPH #t1Z &AZR (%) = 1-{RE H7H¢
FHe g AR F9E))x10070.2 ARSI

5. olEMY s

ol AAA EIE Grayet Dugan(1975)9] HH
of F3te] v o) FAsHH. 1mM NaNO,
20uLol A8 & 40ule} 0.IN HCIpH 1.2)&
140uL ARESl] BHE 2000LE 290 o) 5k
g 37°C F2FEAA A AT F 2%
acetic acid 1,000uL, Griess Al2H(30% acetic acid®
ZAE 1% sulfanilic acid®} 1% naphthylamine=
11 HIEE EFT A, AR8AR Z2A) 80uLE 7+t
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sto] FLe 20wkt oRE Tt F
b HIEAIZ] &, SmgmUEER ZAIFF MTTG-@, 5-
dimethylthiazol-2-yl)-2, 5-diphenyltetrazolium bromide) -&
AL 7} welld 10uLH Hil AT ujokr]o|A] 4x)7H
2 O WiRAIZ] 3 MTT E0] Q= wixE Al
3l3L DMSO 150uLE #H7lsled 3083t wmlsked 7t
MEZE E3AIA microplate reader (Bio-Rad, USA)
£ o83t 54mmellM FE=E sl I S

H e #2259 Y98N € PHNE F294 &5
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1. & s &8

23 Wge F2E 1,000mgL o] TFE & HE
FEFE 75.8~297.7Tmg L' 0] th(Table 1). F3 A
T dsdEe FF 258 AIRE 116 B0 QoA
S0°CoA F2 Azl BN 271 3Rt et
F235 AoE 75.8mg L9, 48017 B9t &
& AdME 136.6mg LS YERNATE 12y 75°C
M FE3 AL 2487 FE3 AolA 263.3mg L
2 7P Bokon, 95°ColAE 6AIZE B & 3
Z0] 297 7mg L2 71 Bkttt e F3e] 7)
A BAE FEY 9 HEsde] 588 solpv
95°CIA eIt BRE FESR= Flo] F5 AR A
Zaebel=

22410 @] £3x=] gl W= B4 Tkt
T2} BAEES /A, ©]ZE9] phenolic hydroxyl
o] ThlEXE AohEAte}l ddete] gt A, I
7, 7F AR, AR, JhkslEkE F oy
712 BEI7sS 2R Ae® @A JYtHChon 5,
2008; Lee %, 2006; Park 5, 2006). Leix H

Table 1. Effects of methanol extracting temperature and time on the total phenolic compound contents in Ligularia fischeri

at the extracting concentration of 1,000mg-L.

Extracting temp. Total phenolic compound contents by the extracting time (mgL™h)
) 3 hours 6 hours 12 hours 24 hours 48 hours
50 75.8 ¢* 1169b 1162b 1354 a 136.6 a
75 2024¢ 2537b 226.7d 2633 a 236.3¢
95 282.3b 2977 a 2357 ¢ 263.3d 2789 ¢

“Mean separation within rows by Duncan's multiple range test at 5% level.
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HE T F dE Tl gk 2Pt Fksla 9l
<, &S FEEY 571 1,000mgL'd o) &
HEEe X A9 2739 613 2 46.0mg L (Heo
S, 20082), T E3} Y] 62.5~92.2mg L' (Heo 5,
2008b), AL 50.6~63.4mgL'(Im 5, 2008)%}
A7 AAE v B o FH FEEde dZohu
o visf 3.24) o] F wiEdEe] FrEe] ¢
At w2bA FHE 8 T 95colME 6rIZE B9t
FEI F2EL A /A Y 7S N Ro=

% Zdnapel=
2. & ERlEL0|E B
F3 vehe 325 1,000mgLl Hog £ ZEn

ol= FERE 45.6~173.6mg L 0|k Table 2). 3 ¥
3O 79 Table 19149} o] & 259} ARE
ol FFEEHAl FAGo] UAH Aol vis) & Zekn e
ol= e 25, 50 E 75°CoME BF 24417 B9t
FE3 ZolA 42t 57.8, 749 2 1609mg L2 B9k
om, 95CAME 6AIZE B FEFT AA
173.6mgL'2 71 Bo] FEHUTH FejHwol=e
AAHA] 4,0008 Vol LA J=H|(Cha®t Cho,
2001), AL 28, <EIA FEe] o, ZEF,

L=, T, Fujelelx, DA} AL, WS

o

(o]
AL

a7

Mo

7 2, A8 3RE 5ol ) e Aoz
A T (Kawaguchi 5, 1997), 1828 F =g}
Hiole 3k WSE Fuu & & glorz ¥
FE 71EFOR o)83] 8l FEE wie 95°CoA
A B FEIRe Aol 8 A= AL

3. MXB0is
=5 Wge F& Azt M FEE
1,000mg'L"'0] DPPH 2t} AAgAde]] w|R)= e
< ZAKF 23 DPPH 5571 128 24sed 2
8% g 95°ColA A7 T FE2T ACNA
83.5mg L& 7 WSkthTable 3). QIAlA &34k
A ARz ofsle] sl £48 2o g
< YERNT (Kappus, 1986), SAdikao] 2H3l%
42 glutamate 819 I S 2 FEA ol
HHE =3 AEXSAS YeEed
(Mattson 5, 1993), HA}E 9] 282 Az
o AXE Fosie] 2Fe] ARIEIE dAlsla Q1A
Wellxs At <t =3ts A= 24
o7 F7 olfHo] AtkLee 5, 2006). 1 =W
X FHE 95°CoIA 6AIZE B FE3F Aol
ERd RCsp 2821 83.5mgL'e Hlb} 348 3283} ¢
ok F2E9] 1,980 2 158.0(Park 5, 2008c),

LT ul

- R

Table 2. Effects of methanol extracting temperature and time on the total flavonoid contents in Ligularia fischeri at the

extracting concentration of 1,000mg-L'1.

Extracting Total flavonoid contents by the extracting time (mg-LT)
temperature(°C) 3hr 6hr 12hr 24hr 48hr
25 456 ¢ 56.0a 56.7 a 57.8a 54.5 ab
50 60.9d 66.7 ¢ 61.6d 749 a 709b
75 1348 ¢ 143.7b 109.2 ¢ 160.9 a 12724
95 1548 b 173.6 a 1159¢ 129.2d 1349 ¢

“Mean separation within rows by Duncan's multiple range test at 5% level.

Table 3. Effects of methanol extracting temperature and time on the DPPH radical scavenging activity (% of the control) in
Ligularia fischeri at the extracting concentration of 1,000mg-L,

Extracting DPPH radical scavenging activity, RCss' (mg/L)
temperature(°C) 3hr 6hr 12hr 24hr 48hr
25 3,314.0b° 3,057.0c 4,093.7 a 904.0e 2,057.0d
50 1,233.0a 215.6b 140.7d 930e 1194 ¢
75 1567 ¢ 1309e¢ 1814 a 14474 168.0b
95 129.6 ¢ 83.5d 168.4b 2274a 130.6 ¢

“Mean separation within rows by Duncan's multiple range test at 5% level.
YExtracting concentrations (mg-L™), which show 50% DPPH radical scavenging activity, were determined by interpolation.
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Table 4. Effects of methanol extracting temperature and time on the nitrite radical scavenging activity (% of the control) in
Ligularia fischeri at the extracting concentration of 1,000mg-L".

Extracting Nitrite radical scavenging activity by the extracting time {% of control}
temperature(°C) 3hr 6hr 12hr 24hr 48hr
25 31.8£24 ¢ 31.0£37 ¢ 39.9+140b 42.1£13b 52.8+20a
50 38.7+0.8 d 69.5x1.2 ¢ 75713 b 84.9+1.7 a 842+20a
75 89.3x0.7d 92503 ¢ 974+1.0a 95.0£1.2 ab 94.5+0.7 b
95 92.8+1.3 ab 90.1+1.2b 95.1x0.0 a 91.8+0.7 ab 92.8+2.0 ab
"Mean separation within rows by Duncan's multiple range test at 3% level.
T F dge FEEY 11000Heo §, 2008), F 140
Chel SOl 9T WEe FEES 45L00uk 5. g 1oy T
200800 HIS) FASFEo] 202 & gt S 0| ]
FH GAkee] A8l £48 AlAshe W shy i 80 |- -
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2007; Park 5, 2008b)E HojA 23 =zgo  ° R PR \
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50°CoA 24A17F B9F &AL 95°ColA] 6A)17Y
B FE FEAL sl 242 848 5 S
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St 86}04 HRIEAR] nitrosamine A&}, g
g 9] hemoglobin®] 2F&}=]o] methemoglobing-
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= AR 44 UtkNa F, 2004). 1HEE o]y
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AAF 4 Slrhks Aollx & vyl e, F3e
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mgL'E 92.8%2 oldatd AAHS 2= ACE 1}
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Extract concentration (ug mL™")

Fig. 1. Effect of methanol extracts from Ligularia fischeri
on the hyperplasia inhibition activity of lung cancer cell
(Calu-6) and stomach cancer cell (SNU-601).
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