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Composition Analysis and Antioxidative Activity from
Different Organs of Cirsium setidens Nakai
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Abstract In the present study, we investigated the compositions including protein, lipid, ash, carbohydrate, and minerals
as well as antioxidant activity of Cirsium setidens Nakai in order to detect the biological activities and develop novel
functional resources. Different organs commonly had the highest concentration of potassium among 7 minerals evaluated
in this study. The leaf had K at the concentration of 5371.97 mg/100 g, while the flower, the stem, the root and the boiled
leaf at the concentration of 1770.62 mg/100 g, 1983 mg/100 g, 6096.74 mg/100 g and 1604.2 mg/100 g, respectively. The
monosaccharides were composed of the xylose, galactose and glucose. The xylose was only detected in the flower and
stem and the galactose was only detected in the stem. DPPH scavenging activity was measured at the 88.22 ug/mL and
111.19 pg/mL in root and leaf at IC,, value in ethanol extracts, while 53.27 ug/mL, 75.84 ng/mL and 257.48 pg/mL in
flower, boiled leaf and stem at IC,, value, respectively, in water extracts. These results suggest that extracts from Cirsium
setidens Nakai can be potentially used as novel resources for antioxidant and biological active substances.
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2 A ARt YA (Cirsium setidens Nakaiys A%
AT AN A A 9-108 Ateldl] ARzt Rl

2 Bt S83 Zad F nEsi] ARE AN o
< 98 #Be 2o 52 UM 2d F sl AEE AN

2 AOAC ol wet BAE%Ti(16). &, 82
105°C 4AzR, ZA% ]’%k Gerhardt*H(Bonn, Germany)<]
SoxthermS ©]8-5}e] Soxhlet F&Ho 7 Zyhwao thalz z}
T ¥4 72300 Kjeltec analyzer unit, Foss tecator, Stockholm,
Sweden)= o] &3l], AAAGF 6258 F3lo Zhaz tﬂ-ak(%)
o7 FAEAT. 2L 550°ColA wlalollx BWae] FE.o]
dold W7Hx Fsleled s e@aES 10004 7

A, zowd, 252 Bge W kow Uehyo.
E T

7712 Alge AAEe A A Bagez B2 ¥, o
QeHe2 39 aomic absorption spectrophotometer(Analy-
tikjenaAG NOvA330, Bonn, Germany)2 #4313t} Calciume
AP 7HE Al 9isted AASY] whgel] Wk KCke: A7t
Bl nitros oxide-acetylene gasE ARZSIATE 212 UV/VIS spec-
trophotometer DU80O(Beckman coulter, Miami, FL, USA)& o]&
Stod EjEd H vago g 2459t

K|EbA B

AlEE chloroform: methanol(z 1, vvygdoz Aitd e &
A 3, AslEle] 14% BF,E methylationdt $(17,18), gas
liquid chromatography(GLC) (Agilent 6890N Gas chromatograph,
Cambridge, MA, USAE EX439d9(19). &, £ Aqrd o
25mge F3 05N NaOHS methanoldl] &3]3} 1.5 mLE
100°CellA] 30571 71dste] XS methylester8A]7] 3, isooc-
tane 1.0mL9} E3} NaClE-9 50mLE 7}8] S35} isooctane
%< F3t Na,SO, anhydrous® ¥4 %, GLC BAAEZ &
Atk 4 Al A&7)E FID, ZEL2 ZB-Wax(30 mX 025 mm id
X025 um dfy FAFEEE ASSI9on, GLCY B4 zAe
Table 19 WeRfITH

oY 24
TAT 42 Blakeney 59 HEQ0)E AHSIHTE S, A

Table 1. Instrument and operation conditions of fatty acids
analysis by gas liquid chromatography

Agilent 6390N
Instrument Gas gchromatograph
7ZB-Wax capillary column

Column (30 m x 0.25 mm id  0.25 um df)
Column Temp.:

Initial Temp. 140°C

Initial Time. 3 min

Program rate 8°C/min

Final Temp. 250°C

Final Time. 20 min
Injector Temp. 250°C
Detector Temp. 260°C (FID)
Carrier gas flow rate 0.8 mL/min (N,)
Hydrogen flow rate 40 mL/min
Air flow rate 450 mL/min
Spilt ratio 5:1

Table 2. Instrument and operation conditions for free sugars
analysis by gas liquid chromatography

Instrument Hewlett-Packard 5890 Series 11
DB-225 Capillary Column
Column (30 m x 0.25 mm id x 0.25 pm df)
Oven Temp. 235°C (25 min)
Injector Temp. 285°C
Detector Temp. 300°C (FID)
Carrier gas flow rate nitrogen 1.0 mL/min (N,)
Spilt ratio 10:1
2 10mge teflon lined screw cap tubedll F 3] 72%(wiw)

H,80, 125 uLE 7Fskal 100°ColA] 3A17F 7RrEsligt ¥, 320 uL
9] 15M NH,OHZ Z3-519 1mLe| 2% NaBH,E DMSO &
aate] 40°CellM 9087 RESAIFT). Hhg<lol] 18 M glacial acetic
acid 100 pLE 7}3}3L 1-methylimidazole 200 pl$} acetic anhy-
dride 2.0mLE o] Ao 1087F WX 81Tt ‘?l'%‘z‘ﬂhﬂ Rl
F 50mLE 7F8k] #J9 acetic anhydrideE 23 F, dichlo-
romethane 1.0 mLE o] £¥ ¥ Eold 35S GLCE o]&3}
o 2159k GLCY #4 221 Table 20 FA3IAT.

FEE9 =H

ZEIYEA A, A2 9, £, 271, 4] ET oF 100g
AEE F28706 B3, A8 FF F 200IQL)9] dge,
e, 75% oﬂ%—%, 75% ML, iﬂzu, =2 Az &l
2 28] k8 #2319} 53 §4& vacuum rotary evaporator
E A wE F2ES dlen, 4] 25 FE(WE A
et

DPPH AlR2iC|EZH(Free radical) &30l 2/st &iist S3t

AFrEtt) L (Free radical)$] 2,2-diphenyl-1-picryl hydrazyl (DPPH;
Sigma, St. Louis, MO, USA)YS ARE-3 dilsley] =AuE o]
|EATH 2282 d7be] = H2E (50, 100, 200, 500 pg/
mL)E 4% o A7] DPPHO.l mM)y&N-S 1mL H7}ste]
Ao 302 7F 9h-gAF) 517 mmoll M BB EE 28
o] W IC,(ugmLyS FEES /B &S tEd] g 50%
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Table 3. Proximate compositions and mineral contents from each part of the leaf, boiled leaf, flower, stem and root in Cirsium setidens

Nakai
. Cirsim setidens Nakai
Composition
Leaf Boiled leaf Flower Stem Root
Proximate compositions (%)
Moisture 9.61 12.19 15.66 24 1445
Crude protein 27.78 33.88 16.61 12.13 15.06
Crude lipid 5.53 14.20 3.60 2.15 0.79
Crude ash 16.39 8.59 5.76 12.58 9.30
Carbohydrate 4481 39.80 58.37 49.13 63.41
Mineral (mg/100 g)
Ca 2,958.07 1,599.60 642.57 1,237.28 324.19
K 5,371.97 1,770.62 1,983.17 6,096.74 1,604.20
Na 150.93 116.70 59.17 96.83 62.33
Mg 226.74 285.49 88.76 133.14 285.49
Zn 4.21 6.32 2.59 3.09 3.45
Fe 49.53 3521 49.53 52.67 107.92
P 195.23 255.63 174.28 167.21 272.00
Table 4. Contents of monosacchrides in Cirsium setidens Nakai (unit: mg/100 g)
Cirsium setidens Nakai
Sugar composition
Leaf Boiled leaf Flower Stem Root
Xylose - - 5,739.13 3,450.96 -
Galactose - - - 10,442.14 -
Glucose 6,104.67 5,143.87 14,612.47 9,807.70 12,227.54

BaAE FEE FES deon, /129 Al o
tocopherol(Sigma, St. Louis, MO, USA) % ascorbic acid(Sigma,
St. Louis, MO, USA)E W3, AHfiettlZd £2A84E b
F zho] ALFaFATH2I).

Effect(%) = {1 — (Ai — Aj)/Ao0)} X 100

Ao: 2mL DPPH solution+2 mL solvent

Ai: 2mL DPPH solution+2 mL sample solution
Aj: 2mL sample solution+2 mL solvent

Ao o
UULE B
THG7A 9, @2 9, E, 27, PR o] iR

# i
& 43 A3 Table 39 VERIACE ¥e] FEo)4 6341%
2 wrslEe] go] P mokth L gle] e zehld >
> 23 > AN o2 eyt grsiEe] 7 K9
Al 7P A Jelde, ole Z3ddde esEel 58
the 2 & 4 vk oAyt 2 gk Yol 33.88%,
142%2 7P A Uepton], SR S710AM 4%, 2322
1639%Z oA 7Hd A el
IHPAF Y FEE TIHEL BT 1ERHE AAEE,
Ca, K, Na, Mg, P7} B|58 th2 23R vE o i
ARk A B ME Kol 537197 mg100 g2 & 7P Bekor,
Ca®] 2,958.07 mg/100 g, Mg 226.74 mg/100 g, Po] 19523 mg/
100g, Na2 15093 mg/100 g <2 & Uepshon, 4+ o 1299
e Kol 1,770.62 mg/100 g2 7P B9kom, Caol 1,599.60

mg/100g, Mg 28549mg/100g, P 25563 mg/100g, Na
116.70 mg/100 g <=013le}. 2.8 uu|HR] Cas} K7 42 Slol
A YRtk 1.8 2 300 A TR sl oA ofut
T aE X oA Fride] dFE aHE ZloR AR
A, & 29olME K7 1,983.17 mg/100 g & 7P weko,
Ca°l 642.57mg/100g, Pol 17428 mg/100g, Mg 88.76 mg/
100 g, Na2 59.17mg/100 g £22 VERtal, 7] F9loMe K
°] 6,096.74 mg/100 g2 2 7P B3ke™, Cao] 1,23728mg/100g,
Pol 16721 mg100g, Mg 133.14mg/l00g, Nad 96.83 mg/
100 g =02 Ve, Be] F9)e] Fr7P3% §5S Kol 1,604.20
mg/100 o2 718 T2 el Ca®l 324.19mg/100g, PO
27200 mg/100 g, Mg 28549 mg/100g, Fe 107.92mg/100 g
fo g yeigth ANAN £12 THEe 93 &2 Yol K
>Ca>Mg>P>Na £0& YERT, £33 £7] ¥97} K>Ca>P
>Mg>Naol 2 82 £-9]7} K>Ca>P>Mg>Fe £2 & U
o} AAFow £r)d FFE Lim 5(12)9 IAF F1E &%

o] 1000 A% A et

I:o.l-
£
3
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b
FTHEGAAN FHHNE FATY TS GLCE
i Table 49 2k FATS F 350l sl A
e}, Xylose: £} £7] F9lolM e I=A=d, 22t 5,739.13
mg/100 g, 3,450.96 mg/100 g© 2 VPRS2 H, galactose™ &7] -
ol rE 10,442.14 mg/100 g = WERTE Glucoses T2 Q73
A Relx] vERdEE, E >8R >E7] > > a2 o AR,
747} 14,612.46mg/100g, 12,227.54 mg/100 g, 9,807.70 mg/100 g,
6,104.67 mg/100 g, 5,143.87 mg/100 g = }ERSITE

5

™~ ﬂlEn

2 e
on

A



574 2 E 8] x) A 38 E Al 4 (2006)

Table 5. Fatty acid composition of the leaf, boiled leaf, flower, stem and root in Cirsium setidens Nakai (peak area %)
Fatty acid Leaf Boiled leaf Flower Stem Root
12:0 - - - 0.81 -
14:0 2.75 - - 0.63 -
14:1 1.78 - - - -
16:0 17.62 12.33 27.26 21.24 26.89
16:1 - - - - 0.71
18:0 3.02 249 5.46 5.14 2.17
18:1 2.53 9.79 1.16 16.52 3.26
18:2 22.99 39.24 29.32 40.72 49.59
18:3(a) 49.59 34.01 18.83 9.74 6.71
20:0 2.04 0.44 6.91 1.14 134
20:2 - - - - 2.32
22:0 2.50 0.90 5.95 1,772.96
23:0 - - - - 0.77
24:0 3.14 0.80 313 223 2.07
24:1,n-9 - - - - 1.21
Saturated 31.07 16.96 50.68 33.02 36.20
Unsaturated 68.93 83.04 49.32 66.98 63.80
X =4 (1696%) w22 vepgon, B4k 42 $(83.04%),

AHF7EFH T wE AW GLCE A% d3 =
3L Table 59 . F A F Fo AP 2L 79
Holl e} thEA Yelten], A2 palmitic acid(C16:0), linoleic
acid(C18:2), linolenic acid(C18:3y50] 7 H¢jdoilr] 713 ®o] &
At ik 2 vl Bd 2L 1HE, 9 ¥9)E linolenic
acid(C18:3) 41.63%, linoleic acid(C18:2) 22.99%, palmitic
acid(C16:0) 17.62%, lignoceric acid(C24:0) 3.14% 2= ehst
on, e 9 HAE linoleic acid(C182) 39.24%, linolenic
acid(C18:3) 34.01%, palmitic acid(C16:0) 12.33%, oleic acid
(C18:1) 9.79% <=o|al, £ F-9+= linoleic acid(C18:2) 29.32%,
palmitic acid(C16:0) 27.26%, linolenic acid(C18:3) 18.83%,
arachidic acid(C20:0) 6.91% T2 Z, £7] H 9+ linoleic acid
(C18:2) 40.72%, palmitic acid(C16:0) 21.24%, oleic acid(C18:1)
16.52%, linolenic acid(C18:3) 9.74% <=0]L, ¥22] E2l¥& linoleic
acid(C18:2) 49.59%, palmitic acid(C16:0) 26.89%, linolenic acid
(C18:3) 6.71%, oleic acid(C18:1) 3.26% o2 e}, Hhdo
C12:0(lauric), C14:0(myristic), Cl4:1(myristaleic), C16:1(palmi-
toleic), C20:2(eicosadienoic), C23:0(tricosanoic), C24:1(nervanic)<>
AL FolAU EXEA FUTt BT F ALY T 2R
o] F(50.68%), 21 (36.20%), E71(33.02%), ¥ (31.07%), 4F2

A (68.93%), E7] (66.98%), ] (63.80%), F (49.32%) &=
vepstth, 329 palmitic acid(C16:0)7F 718 Beo] EA13}
o, 2o ZAL E(27.26%), Hel(26.89%), £71(21.24%), U
(17.62%), 3& A(1233%) €22 78 Bo| A3t JoH,
EZA WAL [inoleic acid(C18:2), linolenic acid(C18:3)5°] 7}
Z o] EAIBIAL, linoleic acid(C18:2)2] A-$-, ¥E)(49.59%), &
71(40.72%), &S 2(39.24%), Z(29.32%), R(2299%) TO.=F,
linolenic acid(C18:3)9) 7%, Y(41.63%), &< $U(3B4.01%), =
(18.83%), E71(9.74%), ¥2(6.71%) 22 7} Bo] EAl3te
Aoz vehgr).

IHYUF FoE F=&
FHAGAAS I, &S 9, E, F] 293 g 2= AR
gt &, 3839 ﬂ&o}&l v)2Eieh 7Zh FHER ofghg, Hw
£, 75% LS, 75% HWErE, FEREXE EZ 3Y o AL
W F&3to] 50TColske] FHAN Y 55
Q, e ) F F7) a8 B 2 FEEY &S T A
o] Table 69 Zith Y3t o] B & &L 27.22%2 AL
A UERG ubde] gke o] & %—% 5L 142%2 o 33
&2 A9 Al Fx] =t ro Qlo] my

I-l\>

o Ko

Table 3914 &

Table 6. Extraction yields of Cirsium setidens Nakai by various solvents”

Extraction yield (%, w/w)

Solvent

Leaf Boiled leaf Flower Stem Root
EtOH 9.95 7.4 6.41 3.6 6.74
MeOH 5.82 8 10.77 7.6 22.31
EtOH (75%) 222 9.8 16.67 18 292
MeOH (75%) 15.33 14.2 17.85 10.8 36.64
Chloroform 3.95 7 3.85 12 1.05
Water 2722 14.2 11.54 14.8 27.22

YOne hundred grams of Cirsium setidens Nakai powder were extracted with 2L of solvents at room temperature for 3 days, repeated two times.
The extracts were concentrated by rotary evaporator and extraction yield was measured after filtration.
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Table 7. Antioxidant activity of solvent fractionations from the leaf, boiled leaf, flower, stem and root of Cirsium setidens Nakai on

DPPH radical scavenging method

Antioxidant activity (IC,,: pg/mL)”

Fractions
Leaf Boiled leaf Flower Stem Root

EtOH ext. 111.19 282.35 153.53 399.66 88.22

MeOH ext. 120.51 287.88 94.49 338.24 124.14

75% EtOH ext. 216.39 166.51 85.45 627.85 170.41

75% MeOH ext. 187.09 230.06 100.79 416.56 181.79

Chloroform ext. 288.8 560.16 833.31 904.94 3121

Water ext. 321.31 75.84 53.47 25748 742.92

Control antioxidants

a-Tocopherol 10.72

Ascorbic acid 458
YAmount required for 50% scavenging of DPPH (0.1 mM) after 30 min,
Y Fol o] wUi SR} Mrtoly} A& Aoz Vel AT of
<t & 789 247t vl 3hAeh AT Sl Ble® A}
BHG. gk 9] 75% W@ £ FEENM 242 142%, £ FHADAN (Cirsium setidens Nakai)2] He)|E4E2g G517
9] 75% MBS FEEME 1785%, 71 & FEEIAME At 7T AW B4 gtE 2498 AR
14.8%, B2)9] 75% wlehe FEEME 3664%2 LreRdih o t} 7} BEREE F @5ElEe] dako] /P Eokom, o v
BE I me £82 B, 75% NeET 75% of RS A, 58, IE, 2AY £28 A eSS

MELANE Nwd e S BRo, Mg 22
2EBINE T gofol vE) e +22 Ry o Ak
e o 2B T RSl vls) I3 e F52 wgA

o o] A Lee 5(22)° B9 FARIAC

maAZe| FoY =&EE| FHMs &1}

aHPAHA] B FE25] 4tsl €42 DPPH
2R o8l FHEATL, Table 79 YERITH 98 228
o] sl 4L HH, B FEEY g e
£ F FZEM 5347 pg/mL, a8 o) B F2Eo)M 7584
ug/ml, Fe)e] oehE FEFoM 8822 ng/mL, Yo oere
E=90 11119 ugmL, £719] & FEEIM 25748 pg/mle
o2 A JEiYT. Table 6914 U3 Hale] B 255-80)
A Yebged dakslee Yol HelY 2w o) | Ae
ERgth o)Zo2 Qo) ata SgERo] PRt o Hol
FE0] e Aoz Algdd. g & Y9 75% HEeE
B &5 482 ZAW(Table 6) A4tel 4L B 23280
A AR O 2 AoE Yeldrt o] A7ERE ks &
AEdo] AEART 484 BZo) Be Aow Algdr) e
A FE FEE Y FE 589 A2 Fik(Table 6) gl Hx &
ANk ksl (Table 7y 4 Qo] AwT} 4u) o)A} o sk
A Vet ol 98 e el U} AFarE v
Ao 22X Fisddol S RAoE AgEY. & |
2 A9EY Az FEEEEM Fake EAo) WA Uske
H, & S £l w} &4 ol dek, WigE,
B FolA 7MY wo gatsl 248 velid

FHYAAE w, 4, 27, FEE HEFLE AT F 9l
o, L3, TIZkeRf A EE T St B A7EdaE vy
BAAE RS dgsEsy 2r)180] $aHe] le o) E¢lH
Rom, B FEEAAM sl o] =o} 7FA AEoRY
o] 7Fed Aoz Algd,

e o Ay A

ox,
T

L de

4o

rlo

o, 29 T BT A3 Fol AAENY, 4FY T
o] 7bg Edth oI Ko FFE A el 5371.97 my
100g, &2 2 F2oM 1,770.62 mg/100 g, £ F-91= 1,983 mg/
100g, 7] B9E 6,09.74mg/100g, W] F9i= 1,604.2 mg/
100 g2 YERT). 7332 xylose, galactose, glucose Z 3%50]
P xylosew £ 7R 22, SHHUL,
galactose= &7 F-AAM T, glucose= FA| F-Holx £, &
A=) ch. XA £ linolenic acid(C18:3)2} linoleic acid(C18:2)7F
7F4 o] 241310}, linolenic acid(C18:3)e 9, 4+ A, % 3.9
o|A] z}Z} 41.63%, 34.01%, 18.83%=2 7FF ®o| vehdon,
linoleic acid(C18:2y= B2, 7], 2 9 FHlolA 2z} 49.59,
40.72, 3924%= 7¥¢ ol vyt 2k &0 ¥ & a2 o
B8] B FEENA 2722%, 42 A 29 75% ded &
ZZ2EA 142%, & E99 75% ML F=EEAM 17.85%,
Z712] B FEBAM 14.8%, B 99 75% HEE FEE
NA 36.64%E 7 =2 FE2 Bk 29 F9E
alsl aaolla el B FEEM 5347 pgml, 3 U9 B
F2EA 7584 pg/mlL, Hele] oehE FEFE oA 8822 pug/mlL,
Qo] oEre F&Eo|M 11L19ugml, 718 & FEFA
25748 ug/mLe} 2.2 A vepdth

e

HAR| 2
B AT 20059 BHT FU/IEAEY Ao o8] 53
shglon, A% FAEE FYTHGATLY ATl A =

Fuyt.

= =
= 1
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