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Abstract

This study was conducted to investigate the functional composition and antioxidant activity of Cirsium and Carduus
genera based on different parts. Leaves of Cirsium setidens Nakai contained 23.66% protein and seeds of Carduus
crispus L contained 25.30% lipid. Extraction yields of Cirsium and Carduus genera were higher in leaves than in any
other parts of the plants. Total phenolics and total flavonoid content were abundant in extracts of leaves, steam and root
of C. japonicum var. ussuriense, and the flower extract of C. setidens Nakai. Silymarin was not found in extracts of
Cirsiumand Carduus genera. Acacetin wasidentified in leaf or flower extracts of C. setidens Nakai, or in leaf and steam
extracts of C. pendulum Fisch ex DC. Apigenin was identified in the flower extracts of Cirsiumand Carduus generaand
constituted 7.16 mg/g in C. japonicum var. ussuriense. Cynarin was present at 5.55 mg/g in the seed extract of C.
setidens Nakai, and narirutin represented 19.56 mg/g and, 4.18 mg/g of the seed extracts of C. pendulum Fisch ex DC
and, Carduus crispus L, respectively. 2,2-Diphenyl-1-2-picrylhydrazyl (DPPH) radical scavenger activity was higher in
flower extracts of C. setidens Nakai than in the other genera. Photochemiluminescence activity was 2.3 nmol in leaves
and flower extracts of C. setidens Nakai and flower extract of Carduus crispus L. Flowers and seeds of C. setidens Nakai
shoe potential as new functional materials.
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pendulum Fischer ex DC)& THAXE o ¢ UEE o] 9ltiLee WB 5 2002)1 319t J73HAL 2lEe
Heth 29737 (Cirsium setidens Nekai)= “=#'2F Ajg]@do] wold apienin, luteolin, myricetin, kaemferol,
1% 3, dxE 4 S3l ot 53 3ol Zhet pectolinarin, 5,7-dihtdroxy-6,4-dimethoxyflavone, hispidulin-
7-neo-hesperiosides X3+ ¢F 78%9] flavonoid’} <1

L M2

TCorrespondin(g: ?|Uth0r: Eun-Mi Kim, Department of Hotel Culinary o apigenin% olov} 3 W AART &3 &
Arts, Kimpo College o ‘ - N ’

Tel: 031-999-4667 As, FXE B A 5o e g4 vt Bu
Fax: 031-999-4675 skal Elﬂ-(Chung MS & 2007, Liu S & 2006, Lee HK

E-mail: emkim@kimpo.ac.kr

406



S 2003, Lee MK & 2002, Lim SS & 1997b). =3+
AHAE A-AFBE AElaL glutathione reductase®] &
BE VA EaE OHET% FXA7IBE I BE &
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Z3F A cirsmaritine <34 THYun HS9} Chang IM
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—é—ﬁﬂ%‘—«l sHF2 Folin-Ciocalteu-2 AHE3l =433
CHFolin O2} Ciocalteu V 1927, Singleton YL} Ross JA
1965). 71Z% A|SE DMSO(sigma adrich, USA)°ll 1 mg/
mL FEZ g5eo] TPC SA) o] 83T AlE 0.25 mL
o Folin-Ciocalteu regentS 0.75 mL 7}ate] & £33k &
587t Ao AXAZ T o] &Ml 7.5% NaZC03£ 2 mL
H7belal SR 7 mLE B HET EFS 2tk &
Aol A 1A1ZF B¢t ¥HS-A1Z] F univesd microplate rea-
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der EL-800(BIO-TEK, Instrument, INC, USA)S ©]|&3}

o 765 nmollX FEEE SAUTE ETAIFS gdlate

(sgma adrich, USA)E A& om, gdlaed] =5 &
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STE o E/e AFEAS fot] BAUEEEE
acacetin, apigenin, cynarin, narirutin, silymarin(chromadex,
USA)S AlA3ke] LC-MS(LCQ Advantage Max system,
Thermo Fisher, USA)E ©]&3F 717124& 3sttHFu-
zzati N 5 1999). LC= HPLCS} & W o2 Column
< Agilent Pre-18, scdar(4.6 mm x 250 mm, 5 pm)S A}
83191, Buffer A= formic acidE €73 5 mM am-
monium acetate(pH 4.0), Buffer B= MeOH: water: for-
mic acid =90:10:0.1(v/v) 0 min(40%), 35 min(85%), 45
min(100%) 2.2 A3l 245 nmollA AE3H9 oM, flow
ratles= 0.7 mL/mins ARESFTE 5~10 pLé s=H
oA HgFde ARtk MS] ES 2=1e o &
T} : sheath gas flow rate(arb) 24, spray voltage 4.8 Ky,
capillary temp 250C, capillary voltage 5 v, full scan spectra
130~500 u(negative ion mode).
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ddrich, USA)9l 1 mgmL F=& %50 TFC =4
olg3tdth A& 1 mLol S/ 4 mL& 7kl 34
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s gt 2A% $ FE54E AT BE A

2= 33 whEshe] S48 tHdung HA 5 2008).

DPPH(1,1-diphenyl-2-picrylhydrazyl) S ©]-&3+ &4kals
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(sgma adrich, USA)$} Blnstdth 2 Alse] ksl 2
82 DPPHOIl T3k 1 A}-5-o5(Electron donating ability,
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Table 1. Proximate compositions from each part of leaf, stem, root, flower and seed in Cirsum and Carduus genus

(9/100 g DW)
Species Part Moisture Crude ash Crude protein Crude lipid Carbohydrate
Leaves 7.55+0.49™ 10.20+0.707 11.79+0.28™ 5.35+0.07°° 65.11+0.98"
S Steam 7.65+0.357 7.90+0.28™° 4.94+0.26™ 3.15:0.07" 76.36£0.31%°
C'\;:r “”Ll S’;floe'::;’m Root 8.30+0.14% 23.5040.71 5.30+0,37" 1.60+0.14° 61.21+1.36™R
' Flower 12.10+0.28™ 4.30+0.14% 16.39+0.38% 7.35+0.21% 50.86+1.01™
Seed 16.50+0.42% 4.20+0.14% 18.29+0.42® 16.70+0.70% 44.31+1.69*
Leaves 13.00£0.14® 15.05+0.21% 23.66+0.27" 2.10+0.14% 46.19+0.06™
Cirsium setidens Steam 38.70+0.28% 8.35+0.12b% 4.18+0.21%° 0.95+0.07% 47.82+0.36™
Nakai Root 29.25+0.21° 11.55+0.24° 7.86+0.25> 1.00£0.14% 50.34+0.11%
Flower 11.15+0.21°R 5.05+0.14% 8.90+0.14% 1.70+0.14™ 73.20+0.28%
Leaves 13.45+0.35% 11.70+0.28% 15.16+0.65 1.40+0.14™ 58.20+1.43"
Cirsum pendulum ~ Steam 17.65:0.21% 13.65£0.07°° 8.17+0.07" 3.10+0.56™ 57.43+0.35"
Fisch ex DC Root 12.60+0.14" 16.60+0.28™ 4.53+0.19% 0.70£0.14PR 65.57+0.37°
Seed 5.05+0.07% 3.65+0.06™ 18.37+0.48® 30.20+1.13% 42.73+1.62°
Leaves 7.60+0.42° 16.70+0.71" 20.51+0.71% 1.30+0.14% 53.89+0.28™
Steam 7.00£0.28%% 8.90+0.28™ 7.06+0.08™ 1.05:0.21% 75.99+0.44%
Carduus crispus L. Root 6.20+0.14% 25.02+0.28% 4.49+0.23° 0.35+0.07% 63.94+0.30™
Flower 10.70+0.71% 457+0.22% 13.53+0.14R 4.40+0.57 66.80+0.84%
Seed 8.35+1.76"% 3.65+0.35 16.63+0.78™ 25.30+4.24% 46.07+2.04
Meant SD
abcJQRS

Q-T : different kinds within same part].

o} FFAFNA Bdth. 1HFAF] A e &
B ghego] Qlol B2 o]= Lee SH 5(2006)°] A+
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: Values with the different letter are significantly different by Duncan's mutiple range test [ad : different parts within same kind,
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g nHgAA A By FE&ol AY == o
= AFAT A7)l 2 ®stE & 4 Aok
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AHFYAEF, Hels AT > A= GG > 28,
NHFEH, T AHIDET > A=A T > 29
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H T 2ol weHel Aot Yk 4Fe o' o

Fe YA £ (Kim KB T 2006)°l &
H H448.8 mg/g) BTt AUt} o}E]ZIA(Thi BHTS} Park
MK 2008)°l141¢] Z #l= 32 AollA 568.0 mg/100 g
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Table 2. Extract yield, Total phenolic contents and total flavo-
noid contents from each part of ledf, stem, root, flower
and seed in Cirsium and Carduus genus

. Extract TPC TFC

16 Part Yield(%) (mgl/g fraction) (mg/g fraction)

o Leaves 2294 11572508 173.73+6.79%

o Crsum qeam 1784 4005:416%  67.19+9.86%
japonicum var. bS R
Usuriense | OOt 1063 4287+368 47.58+4.93

e FlOWEr 1261 302152537 541245880

Leaves 37.49 95.47+3.27° 14520+14.01™

airs Steam 946  20.93+3.68°  20.13+8.16®
HTSUM - oot 1510 22.894296° 444410797

setidens Nakai R
Flower 21.67 105.45+4.87" 156.73+49.75°

Seed 2167 7156+5.06° 108.36+11.98™°

Leaves 1584 67.34+527F  75.68+8.54

Girsum  Steam 1275 4371x421"  56.07+3.92%

pendulum Fisch Root 7.01 25994223  1359+4.93%
ex DC Flower 4.03 40.33t253"  90.06+4.08"
Seed 1759 78874592  176.99+8.16%
T Leaves 2832 3049:257°  160.15:11.32%
Steam 957  40.62+4.64°%  35.16+14.71™
Cﬁ;ﬂi”i Root 661 3386+10.41%% 1751415237
Flower 12.33 67.06+2.12°° 68.49+11.82%
Seed 1829 70.15+7.37"  93.33+1.96™
Meant SD
ab,c/QR,S

: Values with the different letter are significantly different
by Duncan's mutiple range test [ad : different parts within same
kind, Q-T : different kinds within same part].
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4. BaE0IS X4 9 ©
ETH O] 5(TFC) 2 Table 29} #Zo] YT
HMW sty JAFA= A>%e, =7>%, 1
34%73—’.’4“ £>9, A >=7], By, E989A= A >E>
A>ZE7]> e, AYuPPA=E A>H>E>E7]>
e o)k “7454 QoA FEefR o= Fhgo] B
o] FZHJt= Chung MS 5(2007)2] A9} H|s=3k
ARE BYoh Folu XY F ZTELolE IS Lee
M 5(2001)2] ATollA BAEH =212] 44.7 mglg, 7HA
P77 6.70 mg/gRth Bt 22 FLoA BlastH
Qe GAHA, A=A F > 1] GBI > FI8F, =
7l [AEH, FJ8H > A=A FGAEF, 1HLAEH, B
g A > 18 JPABF, TIEH, A=Y IAdH,
51340&7 FA>FJEHA, A=endAdH, 87, Ae
THY3F, A=AnFAEH ol
E‘IE‘"I‘ T & H=d & EPE ot TS YAEH Y
A, E7], BeollA ki, aHAAEAY FolA BUTH
THE, ¥ F=Eol e acacetin, apigenin, cy-
narin, narlrutm, sylimarin &S 4% 23+ Table 3

ol
% 0

r

ok

Pl 2] 7)ot 5] %) 7] 25 74 4% (2009)

I 2. Acecetine HFAET Y A =, 2949
A3t Z7)olA HE= A Acacetin(5,7-dihydroxy-4'-me-
thoxyflavone)2 flavonoid == THFGAMEQ] Hep G2
o] F24& Adl(Hsu YL 5 2004)3tH, $-3HA/(Kim H
5 20022} &3 EHKim JH 5 2003)9] acacetin
2l 13.53 ppm, 9.83 ppm Xt} St}

Apigenin> G739, 11#PAF, S98F, A=Hnd
3719 oA ASHAL 1T I FollA 7.16 my/g
o2 AY =4 3}l =] Kim SI Kim GH(2003)<]
Ao} vzt 18y Chung MS 5(2007)2 54|
oo oJ73F] 2(2.39 ppm), 2(0.39 ppm), =71(0.17 ppm)
oA apigenino]l HEHATIL ot B AFolA=
Foll ANt HA=HIJA 1 <Fo] o Btk o] kel A}
o= Ao EAoE E 4 At} Apigenin(4',5,7-trihy-
droxyflavone)e YuHA <2l %“50 3eHE9] R d&
g, duh, 3R, A, FtRekd, @ 5o A A
de] F3xsta lom, ZA4o] gle Ae=w d#A ot
(Duthie Go} Crozier A 2000). °l& 4% 2 ozt
S o2l 7HA A oF MEFONA A2 A, AlZF
7] JA F AZAPEES fEsh, et dAaY, g
&, tiStllA A dd S JAsHH, A AR
AZF0] AZAAZE DA st AZzAE S FE3H
anchorage-independent growths A3 gH-S HYtHKim MH
2006, Oh EK & 2008). %3} apigenin®] A= 2H&
Fulel A B- A(rheumatoid arthritis) x| 2ol wjl-$-
Z 83K (Jordon-Thaden |E®} Louda SM 2003, Chung
MS 5 2007).

Cynaring 113977 AolA 555 mggel HEHS
I, narirutin® ZFAFA} A=n| P33T AlA Az
19.56 mg/g, 4.18 mg/ge]l HEE AT} Cynaring 7123
IAEF, ZE=HE thAte] B3 dun NI 5 2007),
olE]Z=9] ®g] 223 mg/100g DW(Thi BHTQ‘r Park MK
2008), oA 0.67 mg/gel AZ(dun NJ 5 2007)5]
1HAABF ARG FgFo] wEkort OFF/] &390 A&

N rlo ol

FHEQ nA% F(head) FEolAE 1015 mg/gel T
(un NJ 5 2007)=o] 18 P37 NETE FFo] o &
S AE & F Ak

Narirutin naringenin =2 )| nutinose2] Fo] €9
= gAY 725 e 3gE(Bak SO T 200) =2 &
F7AF Aol 1956 mig, A=2u]AF7dF A 4.18 mglg
o] rEo] Atk AEFY narirutin FFS L7A| 29.7
mg/g, @& 2.90 mg/g, 27 65.6 mg/g, A& 6.0 mg/g,
2+ 049 mg/gel FH(Bak SO 5 200 U&=
FR74F e A=Y AEAY Ae de As, AR
o} narirutingteko] Uﬂ B2 As & dnk 28 B
AHqel JBATFE nidou Aejuld FAREEo] A
Z=5A ‘5}}1:}_
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Table 3. Acacetin, apigenin, cynarin, narirutin and sylimarin contents from each part of leaf, stem, root, flower and seed in Cirsum

and Carduus genus

Acacetin Apigenin narin Narirutin limarin
s - pig Cy Sy
(mg/g extract)
Cirsum Jappnlcum var. Flower ) 716:0.58 i i i
ussuriense
Leaves 0.35+0.01 - - - -
Cirsium setidens Nakai Flower 1.01+0.04 0.85+0.05 - - -
Seed - - 5.55+0.75 - -
Leaves 1.43+0.10 - - - -
Cirsium pendulum Fisch Steam 0.68+0.04 - - - -
ex DC Hower - 2.73+0.10 - - -
Seed - 0.07+£0.01 - 19.56+£0.90 -
. Hower - 0.07+0.003 - - -
Carduus crispus L.
Seed - - - 4.18+0.10 -
9 - not detected
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Fig. 1. DPPH radia scarvenger activity in different sections of Cirsium and Carduus genus.
6. Sist 2t Al BHTETE v 3H& HQl AL d4tsl dH 520
Ad73F o] F4¥ DPPH radicd A~ =AHAA= A8 E4 Bt 784 Edo] B] WEoE Bt
Fig. 13 2t} 7+ 3919 vgks =52 DPPH radica 0474344 49 =7] o] kst S0 bgE Y B
A %.M% 7] Z9] gAdaskA2l BHTS DPPH ra ot} Wok=n o= Lee HK 5(2003)¢] A#e} vlZ=314]
dical 2784 91.02% Rt} Ykal, ascorbic acide] DPPH o. & 7451«1 735 AollA DPPH radicd &2A&7do] A
radicel iﬂ%“é 96.10%K.t} o} ks EOV] %2 Y =JATHChon SU 5 2006)+= Z3 e} H|s=3l9th

skout 1 YT FolA= 6L05%E HE F 74 F
AR w2 E4LS Bt =9 uYAEAE LI
st HeEng QoA #akst SdEde] § Wk
] Lee SH 5(2006)°] Aot fAsHH, I3}

ICs3} photochemell 23+ §k4tsl 48 Table 49 2
Ek ICso> F7F, 9737, A=en|F3F MM = et
WA %, P T EH-9lANE 13264 ygo =
ascorbic acid®] 54.42 pgXEt}h =UTh Photocheme] =74
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Table 4. Antioxidant activity of solvent fractionation from each
part of leaf, stem, root, flower and seed in Cirsium
and Carduus genus

Kind Part Photochemiluminescence

assay (nmol))
Leaves 1757
Cirsium japonicum var.  Steam 0.784
ussuriense Root 1.484
Flower 0.417
"""""""""""""""""""""""""""" Lewves 2397
Steam 0.972
Cirsium setidens Nakai Root 0.540
Flower 2.750
Seed 1161
"""""""""""""""""""""""""""" Leves 1904
Girs a Steam 0.601
”FS:ZC”; FéinD”C”m Root 0.568
Flower 0.195
Seed 0.854
"""""""""""""""""""""""""""" Lewves 0179
Steam 0.646
Carduus crispus L. Root 0.521
Flower 2.353
Seed 0.778

A3 23 nmole] ¥= Al8= 1EIA3F 43 £ A=
Hud 4 2otk o]= Kim CF5(1996)°] 1#H P4
F AR Fitsbdo] gl g Aol ANEE S
=8 ol AHZHQ 2ol Frtsls A W Ao

HEos & 4 Sl

| X 21
FAE FUME me FHe A Fa A
=3 20 238 st A wibE 28 ek 71
A5E AFsuA HENA A P37, 1HIA
7, 297487, A=snddFe FdE IR £
Aetglal, FEE U 97 R el
slymarin &4 frF-ek 1 9o ZIepEzol=A AR
AT B kst Gt thste] ATeiith 7 4R
2 UARe vastd oed 2o FEEEe 94
Fo| 23t A, nHFAF e} SIEA &7, A=
=2 T 378A, 297
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A, 1Y EF dolM Wkt gerdkEe 9T
A gdFe] €71, 1P =, FIEF
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S AEHA AUt Acacetin® 1P F e Ay &
Z3Fe A E7|NA AEH AT Apigenin T
, 1A GAF, BT, A= dAaFe] oA
=R, IF 4737 FolA 7.16 mgglE AY
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