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ABSTRACT Proximate composition, total phenolics and
total flavonoids level, DPPH radical scavenging activity,
and cytotoxicity were determined in the methanol extracts
of different plant parts of Youngia sonchifolia at reproductive
growth stage. Crude protein and crude fat were present as
the highest amount in flowers, and crude fiber in the stems
and roots. The highest content of phenolics [mg ferulic
acid equivalents (FAE) kg'ldry weight (DW)] was found in
flowers (highest) and followed by leaves, stems and roots
(lowest). Flavonoids [mg rutin equivalents kg'l DW] level,
however, showed the highest in leaf extracts and lowest in
root extracts. The antioxidant potential of the methanol
extracts from the plants dose-dependently increased DPPH
(1,1-diphenyl-2-picrylhydrazyl) free radical scavenging activity
(%). DPPH radical scavenging activity were highest in root
extracts (ICsp = 1,135.6 mg kg") and followed by leaf, stem
and flower extracts. By way of MTT (3-(4,5-dimethylthiazol-
2-yl)-2,5-diphenyl tetrazolium bromide) assay, methanol extracts
of roots showed the highest anticancer activity on human
cancer cell line Calu-6 for human pulmonary carcinoma (ICsi=
196.3 mg kg'l) and HCT-116 for human colon carcinoma
(IC50=623.6 mg kg).

Keywords : Youngia sonchifolia, plant parts, antioxidant activity,
DPPH, total phenolics, total flavonoids, anticancer
activity.
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1980; Guh ef al., 2002). TI7F A= SIAA NS 2| Bole
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(Young et al., 1992a)9} 3t x| &Z3} T she] A
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AB HA ATE L Shin(1988)T} Park(1977)0] LS 7]
A g el elofuliedl, A} 1A S
51, o F=E 25 E phenol’d A< chlorogenic
acid(Park, 1977)9} flavonoid E2¢l luteolin S(Young et
al., 1992b)2, 3 E2HH triterpene A E2] E2(Shin, 1993)
2 717y B85k vt Qlth Ma er al.(1998) 1EW 7] Az
ZEE Aol Q= ALe2 ®Hil(Jang et al., 2000; Ooi
et al., 2004)¥] T 7}A] guaianolide sesquiterpene lactone <l
8-desoxyartelin[3-hydroxy-1(10), 3-guaiadiene-12,6-olide-2-one]
3} ixerin Z[1(10),3,11(13)-guaiatriene-12,6-olide-2-one-3-O-
glucopyranoside] & #2315t Yin et al.(2007)-2 Hypersil
ODS2 AHS o]&3 HPLC E4& S5 15m7|9 F2
3t 57FA] 33HE21 chlorogenic acid, caffeic acid, luteolin-
7-O-3-D-glucuronide, luteolin-7-O-3-D-glucoside X! luteolin
S 23t v glow olE B4 f(Pettit et al., 1996;
Agnese et al., 2001), &% (Moreira et al., 2000; Shimoi et
al., 2000; Lu et al, 2002), SAt3H(Meyer et al., 1998;
Fukumoto & Mazza, 2000), &<¢F(Matsukawa et al., 1993;
Tanaka et al., 1993a & b; Ryu et al., 1994), ¥ H%EHAEH
E X (Young et al, 1992a)S A ASE HIE Q
ok Fof| & 5(2008) Ew)y] el 7] 9 glow
HE Jotojofseto|= A7 H 2 2= (guaianolide ses-
E 72 408 SRIALV A
L (ixerinoside) = H
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3 Ae BHBYS W
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=4 dF SAEE S ofdomN AFE 99 7E
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A e =AAE LEwrE LR 9, &7), B, &£
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= o
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(AOAC, 1984).

o= sEsE
¥ 3ISHE $FF2 Folin-Denis ¥ (Singleton & Rossi,
1965)0f whef Akt 57| 552 1 mgml &
T2 2A%E 5, o] A=Y 1 mLo| S/F4 3 mLE 718t
11, Folin & Ciocalteau's phenol reagent 1 ng 71t =
27C Shaking batho] 4] &3}5}9c} 58 & NaCO;*23H&
o | mLE Yol Zqtelo] ALLo] A 147F B3 T 640 nm
o] A B34 % A (UV-1650PC, SHIMADZU, Japan)& 333
T5 &45%t) HE stE 352 2354 chlorogenic
acid®| L5 o] &ste] HFAS AT & A=k

OPNv O

EolHo|E &

Eofirolt IS FAAxH 7 AR 0.1 g
Lister et al.(1994) HHoj| u}a} 75% methanol-S 7}5}o] Al
Lol sl ok 2% 0g o] A 10 mLE AP
o 3}l 10 mL9] diethylene glycol-S 715l 2 Z¢s}
gt} thA] of7]o] IN NaOH 0.1 mLE2 & 538kA]# 37C
©] water bathof A 1A17F F<¢F ¥H-G-AIZ] 5 420 nmo A &
Js 3?98}‘2111}. TA P AR &8 T4l 50% methanol
naringin (Sigma
Co. USAYS o|83fo] % AeaHE A4t ozl
ZehriolE e TG

olv)l' 0})||

itskd

HPLCo]| ]3] DPPH(1,1-diphenyl-2-picryl hydrazyl radical)
scavenging activity 74 W5 (Blois, 1958) 0. = A A A}
©] DPPH -§-9¢] F33(500- 550 nm)e} 22 S <

A0 HPLCE o|83lo] Aeka] Bz 7o) 713lt}. 900 ulL
DPPH SN(100 uM)TF A2 100 uLS S35 & ok
Ao A 108 ZoF 9-S-A]Z T} 900 uL DPPH £-94(100 uM)
Saligt §-2(100 pL)= EFsto] 4719
] 271 i47}—8};<] %2 DPPHE 9] &
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mobile phase: MeOH-H,O (70:30,v/v), wavelength: 517 nm,
flow rate: 0.8 mL/min, attenuation: 32, injection volume: 20 pL
9] HPLC(UV-160A, SHIMADZU, Japan)Z7 22 A A3}
1 HPLCo] &J3F DPPH radical-scavenging &2 t}2-1}
ol & 4 Qlvy E3 dao] wek &4do] 50%Y w9
FEEY TEE ICogt o2 YETh

An =(A-Ao)/Ao x 100

An: DPPH radical-scavenging Z4 (%)

A : ANEZ} #H71E ure-8oi=9] DPPH radical?] £
AR

Ao: A&7} H7FekA] ¢k DPPH radical 899 &%)
RS

DEE] Rl e 2EE ol £7ZHge
242 1 mM NaNO; 20 uLof] AR &N 40 pLo}
0.IN HCI(pH 1.2) T+ 0.2 M citrate buffer (pH 4.2) ===
0.2 M citrate buffer (pH 6.0)5 140 pL AE-3lo] Hul&
200 pL2 grE=gle}. o] ¥hgHE 37C F2po A 1A7E
HEA]Z] & 2% acetic acid 1000 uL, Griess A]2F (30% acetic
acid2 ZA|3t 1% sulfanilic acid®} 1% naphthylamine-&
L1 v&2 SHSE A, AHEA A 24]) 80 uLE 7}sto]
2 EFAA He At AdRolA 15E3F HREAT $
520 nmoll 4 FHEE 2A5}o] oble} o) obaikel A7)
52 oK Gray & Dugan, 1975).

N(%) = 1-(A-C)/Bx100

N : nitrite scavenging ability

A : absorbance of 1mM NaNO, added sample after standing
for lhour

B : absorbance of 1NaNO,

C : absorbance of control

MESY
Aol AR AEEE BE 47U SHERS
2 4], Korean Cell Line Bank(KCLB)Z & -3t HA|
9] Calu-6(ATCC, HTB-56)2} 9]¢t SNU-6012 A5}
Aot AEFS] HjFS 10% FBS(fetal bovine serum)}
peniciline G(25 unit/mL) & streptomycin(25 pg/mL)E 3
7}at RPMI 16408172 AFg-3d.0m 37°C, 5% CO,9| &
w2t w7l A ASAIA st MTT(3-(4,5-

dimethylthiazol-2-yl)-2,5-diphenyl tetrazolium bromide) assay
(Mosmann, 1983; Choi et al., 1989)= A|3EZ9] FSFAS =
Aok wyozA Aot Qi Alxe] vEZEe} el
dehydrogenase”} &A1 =84 EZ9 MTTef| &3] dark
blue formazong AJ/Jsl= Y& o83t Aolth. FTFA|=Z
=2 3x10* cellymL?] Hx7} HEE AL T 96 well
microplate®] 90 puL/well® EZF3}l11 o]|AL 37C, 5% CO,
Al sZ8 7] (Forma, Germany)of A 12A17F v ¢fsto] A2
B 7] THS 2ZE2 50, 100, 200, 400, 800 pg/mL &
L7t H=5 10 uLA H7bsholoh i 2atS Alm et 5Ugt
ope] ZR42 Hlsto] BAG 2ACE HeFsIT o] 7
S 72A17F Zot vljoFA 7l &, 5 mg/mLEEE ZASE MTT
2012 7k wells} 10 gL 91 A ojoFr|olA] 4417 5
o o WAl T, MIT Sejo] 9t ujx2 AAH
DMSO 150 uLE #7}3ko] 3087F mitstel 72k S §
3JA]A microplate reader(Bio-Rad, USA)E ©]-85}4] 540 nm
oM BYEE 2] 1 kS ofefst o] 7k AEe] A
& FH7HES 100%2 shof At Ql Al e gt
Slal, ARG =7 50% Y o) 552 s ICsofk e

= vepye.

A ZFA AR AT (%)
- (7O FHE - ARAYTY FYE)
/2T FFE) x 100

SHEN

BE 9L 38 yEow BAS ANsHon 1 A
= SAS(SAS Institute, 2000)S o]-&3}o] A5 Hojd
oA 2}o]+= LSD(Least Significant Difference)d 42 3
Wa BT 2 AR AT (p<0.05)E ot
Hux & ds g9, & 2t eol= g%, DPPH 2it|Z
2%, obAAtd AAs, HUAEEF(Calu-6)2F A E
ZHSNU-601)0]) ©f&t AZE A0l SlolA 7t g5 9 7be]
AL EEstol vmalolry.

= =

aswz] A ol 2uAy =AY & A, &
7] B o2 gl ARt 2322 S71¢F Bet
=0 dEh & Ao vyt 2uwd ke X,
ol, £7], ®e] go= 747} 13.37, 7.53, 4.78, 3.20%= L}
Epytal, 2R 747F 378, 1.44, 1.11, 0.63%2 LrERyITh
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Table 1. Proximate compositions of Youngia sonchifolia at
different plant parts.

Unit: %, dry weight

Plant part p(igltl::lifl Crude fat Crude fiber Crude ash
Leaf 7.53 b* 144 b 2351 b 10.08 a
Stem 4.78 be 1.11 b 37.05 a 691 a
Root 320 ¢ 0.63 b 36.63 a 1.90 b

Flower 1337 a 3.78 a 14.19 b 832 a

* Means with same letter are not significantly different at
p < 0.05 by LSD test.
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ke zb7 57.53) 20.7 mg kg' 2 Ao gAREAY
Of7h W AR Bk (AR ). ole e AFLe ¢
o Zahael WY AL GARE Aoz uehgrh
Chon et al.(2012)2 ATl &5 & F&E9) 4 Folin-Denis
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%= Hypersil ODS2 AHS o]-83F HPLC 42 53 1&5
w7 o] HE SE
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Fig. 1. Total phenolics (A) and total flavonoids (B) level of
methanol extracts from Youngia sonchifolia at different

plant parts. Means with same letter are not significantly
different at p < 0.05 by LSD test.

Z7], ma] 208 747} 233, 21.0, 14.3, 10.6 mg kg' .2
AT Fo] FM ok Byt 7P W S Eido
(Fig. 1-B). & ¢ FAZ 2l 7/j¥ ZetR = o]EZ luteolin-7-
O-3-D-glucuronid, luteolin-7-O-3-D-glucoside % luteolin
2 Yin er al(2007)0] H2l3t Ao® wWuE <k

(]

il
115w 7| oA DPPH(DPPH radical scavenging activity)
Holl o3t Akt w=ef HH|sHA BA40] 7ot &
1 Btk £3] 2,500 mg kg ﬂﬂ%% FEENA A
FAFSHA] Vitamin C2F BHT—J 2 99.7%2} 98.6%0°] H]
[e]
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i
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ke O B, 9, % B £o 4% 77
4.0, 69.6, 653%= Fe|7} 7H &l E717F 7P W &
d& B2k UJrEW 50% “Hitsl Bde Hol= ICsodk=
wma 9, & &) £9= Zh7F 1,345.6, 1,354.3, 1,740.9,
1,788.4 mg kg' © & UtE}ITHTable 2).

3tH, ofzAlY A A5 (nitrite scavenging activity)S
1,000mg kg' FEolA BEW7]Y] £V 79.7%2 424
Qe S R T theo] 9l B, we) oz 247}
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Table 2. DPPH radical scavenging activity of methanol extracts from the Youngia sonchifolia at different plant parts. Their
activities were compared with synthetic antioxidants, Vitamin C and BHT.

Extract concentration (mg kg’l)

Plant part
39.0 78.0 156.0 312.0 624.0 1250 2500 Iso*

Leaf 3.9 7.8 12.6 21.1 34.8 554 74.0 1144.3
Stem 3.0 5.8 9.6 15.6 26.1 40.2 65.3 1788.4
Root 4.6 8.2 12.1 21.9 33.6 53.3 77.1 1135.6
Flower 5.1 6.9 12.7 19.5 29.7 50.8 59.6 1240.9
Vitamin C 81.8 96.1 96.0 96.7 96.9 97.7 99.7 5.6
BHT 15.6 335 55.2 81.3 92.4 95.6 98.6 104.4

* Extract concentrations, which show 50% activity of DPPH radical scavenging, were determined by interpolation.

100

Ho

80

ab

60

40

20

Nitrite scavenging activity, %

0 T T
Leaf Stem Root
Plant part
Fig. 2. Nitrite scavenging ability of methanol extracts from
Youngia sonchifolia at different plant parts. Means

with same letter are not significantly different at p <
0.05 by LSD test.
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o SEE AR ReEE B o) W, o, & F7] w0
& AEEAS Btk Ed] Wejel 9 500 mg kg'of
17} 12,591 5.4%0] RS Bol B AEEA 52
o 293, Z7]9 £ 742t 7433} 42.5%2] A% A
wol wmA e X8 Btk T, 50% BEE
& 2250 B2l ICoghe He|, o, 2 27] &
196.3, 298.7, 483.6, 751.2 mg kg' 2.2 LERJTH(Fig. 3-A).
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Fig. 3. Cytotoxic effect of methanol extracts from Youngia
sonchifolia at different plant parts on human cancer
cell lines, Calu-6 for human pulmonary carcinoma
(A) and HCT-116 for human colon carcinoma (B).

321%E Hof vjud @2 35 Bk 22al ICsfk2
Wa) ol T Z7] £03 623.6, 841.7, 895.9, 984.2 mg
kg'o @ UERtTtHFig. 3-B).

nEm7]e) a3 A2l 4t Meyer et al., 1998;
Fukumoto & Mazza, 2000)} 3}914J(Matsukawa et al., 1993;
Tanaka et al., 1993a & b; Ryu et al., 1994) o] Qo= &g
7] WS 53 sFAl(Pettit ef al., 1996; Agnese et al.,
2001), 3gAd(Moreira et al., 2000; Shimoi et al., 2000; Lu
et al., 2002) 4 = AE= FA(Young et al., 1992a)0]
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Table 3. Correlation coefficients among chemical components and their physiological activities of methanol extracts from Youngia

sonchifolia at different plant parts.

TP TF DPPH NSA CALU HCT
TP 1.0000 0.7480 0.0413 0.1350 0.0015 0.1067
TF 1.0000 0.0024 0.0010 0.0000 0.2123
DPPH 1.0000 0.2258 0.8333 0.6477
NSA 1.0000 0.6287 0.5269
CALU 1.0000 0.7905
HCT 1.0000

* Total phenolics content (TP), total flavonoids content (TF), ICso value of DPPH radical scavenging activity (DPPH), nitrite
scavenging activity (NSA), ICso values of cytotoxicities on CALU-6 (CALU) and HCT-116 (HCT) in the different plant parts
of Youngia sonchifolia. P-values of <0.05 were considered significant.
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