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Abstract

In the present study, we investigated the compositions, antioxidant activities and anti-tumor effects of Artemisia princeps
Pampanini (APD) as well as blanched leaves (CNBD) and dried leaves (CND) from Cirsium setidens Nakai on HepG2 cells.
Water and ash contents were increased in CND. Protein and lipid contents were increased in CNBD. K, Ca, Mg, Fe and Cu
contents of CND were higher than those of CNDB and APD. P contents was significantly decreased in CND. Yields of CND
was reached high levels, but TPC, TFC, acacetin, apigenin, cynarin contents, and antioxidant activity were higher in APD.
Viability of HepG2 liver cells was significantly decreased in APD. Therefore, extracts of APD are more effective preventing

the liver cancer than extracts of CND and CNBD.
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Table 1. Proximate compositions of Cirsium setidens Na-
kai and Artemisia princeps Pampanini leaves

o] ghatsl 2 7RMAIE 2 873

Table 2. Mineral and vitamin contents of Cirsium seti-
dens Nakai and Artemisia princeps Pampanini leaves

Sample

(mg/100 g) CND" CNBD? APD?
K 3,401.90+49.68° 3,301.46+55.73°  3,301.4655.73"
Ca 1,476.17£39.85°  773.54+14.75°  773.54+14.75°
Mg 401.56£7.71°  273.18+4.97°  273.18+4.97°
P 205.47+4.69° 448.92+5.19° 448.92+5.19°
Fe 27.42+0.90° 12.44+0.56" 12.44+0.56"
Cu 1.06+0.02° 0.55+0.05° 0.55+0.05°

Mean+S.D.

"¢ Values with the different letter are significantly different by
Duncan's multiple range test ( @=0.05).

'3 CND: Cirsium setidens Nakai (dried), CNBD; Cirsium seti-
dens Nakai (blanched and dried), APD: Artemisia princeps
Pampanini (dried).

Table 3. Extract yield, total phenolic contents and total fla-
vonoid contents of Cirsium setidens Nakai and Artemisia
princeps Pampanini leaves

Moisture Ash Protein Lipid
Sample
(g/100 g)
CND"  13.00£0.14° 15.05+0.21° 23.66+0.27° 2.10+0.14*
CNBD?  7.99+0.02° 12.73+0.03* 28.63+0.01°  4.92+0.13°
APD? 8.36+0.06* 11.51+0.08° 19.86+0.17*  2.49+0.13
Mean£S.D.

*7¢ Values with the different letter are significantly different by
Duncan's multiple range test ( @=0.05).

13 CND: Cirsium setidens Nakai (dried), CNBD: Cirsium setidens
Nakai (blanched and dried), APD: Artemisia princeps Pampa-
nini (dried).

Extract yield TPC TFC
Sample o
(%) (mg/g fraction)
CNDV 37.50 95.47+£3.27° 145.29+14.01*
CNBD? 20.88 100.250.84° 131.89+4.52°
APD? 14.40 155.13+:6.297° 246.07+14.75"
Mean+S.D.

*7¢ Values with the different letter are significantly different by
Duncan's multiple range test (2=0.05).

>3 CND: Cirsium setidens Nakai (dried), CNBD: Cirsium seti-
dens Nakai (blanched and dried), APD: Artemisia princeps
Pampanini (dried).

AAPEEE] 8L 1440%2 ALY At 22 Lee ef al
(2006)9] &S DB AAAN(T~14.2%)9 1EAAA A(3.95~
27.22%)°] AFETh= &0l ETh gk 1G] oA
AU A2 Z(CND)Z HI7] & 1133 Z(CNBD)<lA]
© F s F FgE o= koA oA <l 2ol 7t ¢l
Atk wR7]e & F ZepE ol gk wiskE BHH oF
e HA S W F ZefEwo| = ghako] oF 50% s da
(Ewald et al 1999), I3 & BIX & AlZte] 71l uhel &
ZetE o= ko] fo)2 0 2 ST Choi er al 2001).
AT Aol A vzl & gF sl 2polrt gl A
FHGAPH A BT AR 2] Wi R A7k
APES(APD) ] F HEd T FetEicolts Rk 7
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7} 155.13 mg/g, 246.07 mg/gC 2 1121947 F|(CND, CNBD)
BT} ﬂatcﬂ 2okth ©]& Lee er al (2001)2] AFEZ: 482

mg/g, 2+ 3.01 mg/g, QA& 42.7 mg/ghHt) o @okom,
ARALE '—‘TO] Z s F Tt ol = o] Bk Choi

et al (2005)°] A<} L=kt

ZFZ 5| 3} acacetin, apigenin, cynarin g £ Ail=
Table 4] YERNQITE. Acacetin $H&-2 CND<CNBD<APD
TO 7 Wkl apigenin cynarinS APAFEHE| A TE HEE
It} Acacetin(5,7-dihydroxy-4'-methoxyflavone)< flavonoid
SHE R MM Q] Hep G22] 5418 A 3l(Hsu et al 2004)
3hH, Apigenin(4',5,7-trihydroxyflavone)-2 LREA Q] wWIEHE:
3R] SR B0l gl Ae® dHA AtHDuthie &
Crozier 2000). ©]|& ket 2 thaet 5 o] 711 <4 &
A EFol| A M EZY A, MEF7] A L AZAPE S

o, e, Ak AR, el A8 Ed A
Ae AAIsH, ARG AlxFo] Al Egs DA st
M EZAPES F=31H anchorage-independent growthE 3]
S HATHKim et al 2006, Oh et al 2008). T3} apigenin2]
a5 282 Fule] A4 #H A(rheumatoid arthritis) X &

ol u-¢- 22 3}cHJordon-Thaden & Louda 2003, Chung et al
2007). Cynarin= 7H43h A3, FE 2HE iAol T
BFCHJun et al 2007).

4. 2MsEs F4

DPPH radical 2~ €4 %3} photochem®] ©| gt 34ks}
24 A¥= Table 50 eI & Aol AH-H A 89
DPPH Z3¥}+= 41.61~45.75 EDA %= Choi et al(2005)2] 19.0
EDA% ZAzfHu} Etom naJAFe] A5 dixA 4
o] A Eel AHTh gikst Dol EUTHLee er al

Table 4. Acacetin, apigenin, cynarin contents of Cirsium
setidens Nakai and Artemisia princeps Pampanini leaves

rlo

2] Holrlo} AR ErRt

Table 5. DPPH radial scarvenger activity and antioxidant
activity of Cirsium setidens Nakai and Artemisia princeps
Pampanini leaves extracts

Sample DPPH scavenging  Photochemiluminescence
activity (EDA %) assay (nmol)

CND 41.61 2397

CNBD” 42.94 3322

APD” 4575 2857

=3 CND; Cirsium setidens Nakai (dried), CNBD; Cirsium seti-
dens Nakai (blanched and dried), APD; Artemisia princeps
Pampanini (dried).

150

125

& 100 ey
¥ ; ' \K
£ m b —=— APD
3
= — CNED
S 50

—¥— CND

25

0 —15—-315—63 —125— 25
1 10 100

conc. [mg/ml]

Acacetin Apigenin Cynarin
Sample
(mg/g fraction)
CND" 0.35+0.01° - -
CNBD? 1.08+0.05° - -
APD? 2.04+0.11° 9.12+0.57 18.72+1.12
Mean+S.D.

*7¢ Values with the different letter are significantly different by
Duncan's multiple range test ( @=0.05).

= : Not detected.

13 CND: Cirsium setidens Nakai (dried), CNBD: Cirsium seti-
dens Nakai (blanched and dried), APD: Artemisia princeps
Pampanini (dried).

Fig. 1. Cell viability on HepG2 cell line of Cirsium seti-
dens Nakai and Artemisia princeps Pampanini leaf extracts.
CND; Cirsium setidens Nakai (dried), CNBD; Cirsium setidens
Nakai (blanched and dried), APD; Artemisia princeps Pampanini
(dried)

*7¢ Values with the different letter are significantly different by
Duncan's multiple range test (a=0.05).

2006)= A¥kot HSzelint. B ARAPE4e o] DPPHYL 59k
£l ©]& Hong et al(2007)2] 52.71 pg/mg FAFSIITH
DPPHE <Hg 3} free radical 24 A 2] ¥ F-FHAAZ <13
H FFEE e, AR 405 o F3%rt 3
A%t} ofi FEE0| oY radical S TUAAT|I ALY 3
A7E w0l 3H =2 g1l &4 9 SNAE RS

2 radicalol] g &7 AL 7| 4= glom, AA W
oA 24 radicalol] 93t =35 JAele AR E o]&
%= 91THAn e al 2004).
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HepG2 7FHAI 9] viability= Fig. 17 32o] Apapde: 5
Z2o| 189 AA 22ERt} oA ow it 189
77 9] Zhetal Ao e ARRTEo] ik E} 9l

52 AABFTE o]+ Table 404 acacetin, apigenin, cyna-
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—:HE_E} AppERe A frol A o g B
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7t o Al Btttk ZE, 2, vkdls, 23 7
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1] e CND7} oA o= At negdF e +

HobA 7AZx3F Aol 2 Tl A HT) 580 1;1—3}}_—,7_ /\}
2pdee] o] AY HFdth g F HEy F e
1= 32 CNDF CNBDOA = o] A <l ztol 7t il
1}, APDO] % Ze}Ho|= 3ako] CND, CNBDET} £9]
Ao 2 wWkt} Acacetin 32 CND < CNBD < APD 9]
131, apigenin®} cynarin ARAPEEE A TE HEE] T HepG2
ZHFAI 2] viabilitys APAPLE FEEo] neldAd F

EHTh frojd oz ghadte] 1H o= 1340474:4514
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