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Antioxidative Activity and Flavonoid Content
of Chrysanthemum zawadskii Flowers
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Abstract. To identify and quantify the major antioxidants present in Chrysanthemum zawadskii var. latilobum
(C. zawadskii, hereafter), the flowers of C. zawadskii were cut into pieces, extracted with methanol (MeOH),
and fractionated by using n-hexane, chloroform (CHCIs), ethyl acetate (EtOAc), n-butanol (n-BuOH), and
water. The highest concentration of polyphenol and flavonoid was observed in the EtOAc fraction. Based
on ABTS and DPPH methods, highest antioxidative activities of C. zawadskii were found in the EtOAc fraction,
in their 81.56% and 68.12% levels, respectively. By using HPLC, we identified two flavonoids: quercetin

and luteolin, in the EtOAc fraction, and their contents were 20.02 and 1.65 mg-g'l,

respectively. Our results

clearly suggest the presence of these antioxidants in the flower of C. zawadskii, thus it may be consumed

as tea with health beneficial effects.

Additional key words: ABTS radical scavenging activity, DPPH radical scavenging activity, polyphenol

WA A & NE ol
A1 Q= Ao 11:}(Byun et al., 2008) Oloﬂ e} A7}
£& A FA 7 RO Q] 1 o8k 2

A, 71, S, o S S 5 47
917] TjEo|tH(Cho et al., 2000). Z2}o]
Zx}o]| tfgt A4 H(Jo, 2002; Park et al., 2005),
A(Cho et al., 1999a, 1999b, 2000), AJE2+21(Choi,
1991; Park et al., 2006), F-554(Byun et al., 2008) 59|
o|Fo|x|11 QJoL} AR o] E I Q= SFRAIE o] A7}
71l Be FAA A 4 AR dF A9 mlE
3 Al o|t}.

A Z(Chrysanthemum zawadskii var. latilobum)+= =3}

7154

=
e
N
I
AF

E[Oll

*Corresponding author: pyhO12@sch.ac.kr
% Received 27 January 2010; Accepted 3 January 2011.

m Kor. J. Hort, Sci. Technol, 29(1), February 2011

ol &b thdY 2o Mo Yof
&), FAzOUTE) 8, 78] 8-
© 10-1190|tHKim et al., 2001). TAZE %j 7}
A|of AR oA AT F=, H Aok, F&, i FAf
A A Qizbo A £719F e 7holl A F sk e
EH, o2 GolA fol RF B HHAIR AR5t
AT
7|82 4, 7] A7, ‘?_—H:—ﬁ, Hg% %k %d‘ %*%—, A%
R e} ‘cfoﬂ AREE 0] RITHKIm et al., 2001; and
Ahn, 1989). &% 9] *“ﬂﬂ*4“X1§—E methanol —Zr%%
oA FAEOSZ linarin®] £ &%=, linarine= A2
4 AR AS A8 s dAE B I BT ARgo] KB
15 3(Kim et al.,, 2001) Buddleia cordata®l| X £ =
linarin®] ez = 2153} s @ak-go] HirH #f 9l
CH(Martez-Vazquez et al., 1996). Jang et al.(1998)2 &=
Z(Chrysanthemum zawadskii Herbich var. latilobum Kitam)
o] 4] sesquiterpene lactone ¢l angeloylcumambrin B, tigloyl-
cumambrin B, cumambrin A, cumambrin B ¥ hendelinS

Befate] 1 72

= 5A3}9 =1, sesquiterpene lactone 2]



A0 e e ms oA aEof it AlZ5Ado] HalH
vl Qlth E3F Kwon et al.(2006)-2 7278 Z(Chrysanthemum
zawadskii var. latilobum Kitamura)®] chloroform 23 &5=
HE luteolind} acacetinS 213} a1, ArA| 3| tfst A|E

=4 A& §319] acacetin®] AU £} AFFA| L

Hl

x2

2| A Z(Chrysanthemum zawadskii var.
latilobum) 32 s A(FTHHE oOMHADAA Felske
ARSI FEE Al2E flste] £ 2A A=A A&
o] 108 sfFste HH2(MeOH)& 7hoto] Ao A=
A F¢ FESH. Dol FE2HZ 40T AN A 55
3 % AR AFEEHT Uite] MeOH #3282 thA) 9
AH(n-hexane), 2= 2 XEE(CHCL3), o 2olA|E o] E(EtOAC),

Chrysanth zawadskii var. latilob,

MeOH ext.
Extracted with n-Hexane

Aqueous layer

Extracted with CHCls

n-Hexane fr.

CHCl; fr. Aqueous layer
Extracted with EtOAc
EtOAc fr. Aqueous layer

Extracted with n-BuOH
n-BuOH fr. Aqueous layer

Fig. 1. Flow chart for solvent fraction of C. zawadskii flowers.

Table 1. Yield of each fraction extracted from Chrysanthemum
zawadskii flowers.

Extract Yield (%)
MeOH 16.0 (100)*
Fractions Yield (%)
n-hexane 3.2 (19.7)
CHCls 1.0 (6.0)
EtOAc 1.4 (8.0)
n-BuOH 1.4 (8.0)
Water 7.8 (44.3)

“Yield (%) = {(extract or fraction (g) / dry material weight)} x 100
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Fig. 2. Total polyphenol (A) and total flavonoid (B) contents
in MeOH extract and each solvent fraction of C. zawadskii.
Values are the means +* standard deviation of three deter-
minations. Same letters on bars represent no significant
difference at P = 0.05 by Duncan’s multiple range test.
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from C. zawadskii. Values are the means + standard deviation
of three determinations. Same letters within same concent-
ration represent no significant difference at P = 0.05 by
Duncan’s multiple range test.
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Fig. 5. HPLC chromatograms of C. zawadskii EtOAc extract
(A) and authentic standards of quercetin (B) and luteolin (C).

Table 2. Contents of quercetin and luteolin in C. zawadskii
flowers.

Concentration (mg-g™')

Sample® - -
Quercetin Luteolin

CM 12.95 + 1.26 445 + 0.07

CE 20.02 + 0.23 1.65 + 0.02

*CM Chrysanthemum zawadskii MEOH extract, CE Chrysanthemum
zawadskii EtOAc extract.
YAll value are mean = SD of triplicate determinations.
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