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Abstract

Chrysanthemum morifolium (C. morifolium) is a perennial plant herb widely distributed in Korea and has been
used in a traditional herbal remedy for various diseases. This study was conducted to determine antioxidant
activities and antigenotoxic effect in water, acetone, ethanol and methanol extracts from white and yellow C.
morifolium flowers (WC and YC). The antioxidants properties were evaluated on the basis of total phenolic content
(TPC), DPPH radical-scavenging activity (RSA) and superoxide dismutase (SOD)-like activity. The highest
TPC (5.09 g/100 g GAE) showed in YC methanol extract. The DPPH RSA activity of WC and YC water extracts
increased as its concentration increase from 50 to 1000 mg/mL, respectively, and the lowest ICs0 of DPPH RAS
showed in YC of 25°C. Also, WC solvent extracts showed significantly higher DPPH RSA than YC solvent
extracts. The SOD-like activity of YC water extracts were higher than WC water extracts. And, YC acetone
extract and WC methanol extract showed significantly higher SOD-like activity than WC acetone extract and
YC methanol extract, respectively. The antigenotoxicity of WC and YC extracts were determined by measuring
inhibitory effects of H2O2 induced DNA damage in human leukocytes using the comet assay, resulting that the
ethanol extracts of WC and YC showed a significant antigenotoxic effect against oxidative stress. These results
suggest that C. morifoliuin has significant antioxidant activity and protective effect against oxidative DNA

damage.
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Table 1. Total phenol contents (TPC) of white and yellow Chrysanthemum morifolium (WC and YC) water extracts at different

temperatures and various solvent extractions

TPC (g/100 g GAE")

Temperature Solvent
25°C 50°C 90°C Acetone Ethanol Methanol
WC 0.175i0,000N5: 0.178+0.000 0.178+0.000 0.65+0.00" 1.2240.04° 1.5740.01°
YC 0.17940.002° 0.18140.000 0.18040.002 0.70+0.00° 1.25+0.00" 5.0940.04%

Values are mean with standard deviation.

Different letters within a row (a—c) and column (x,y) are significantly different (p<0.05) from one another (p<0.05) by Duncan’s

multiple range test.
NS: Not significant.
VGAE: gallic acid equivalents.
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Table 2. DPPH radical scavenging activity and ICsp of white and yellow Chrysanthemum morifolium (WC and YC) water
extracts at different temperatures and various solvent extractions

DPPH RSAY (%)

Conc. (pg/mL) Temperature Solvent
25°C 50°C 90°C Acetone Ethanol Methanol

WC

50 5.09+0.60 12.57+0.79* 18.5640.30 19.71+1.79" 24.90+1.13" 23.5341.48°
100 7.49+0.30 13.87+0.86" 26.35+0.90" 20.59+0.78" 29.12+0.29 29.02+1.57
250 10.58+0.75 19.86+1.83" 35.73+0.96° 30.2042.17" 40.1042.08° 42.65+0.17°
500 13.67+£0.91° 25.85+0.46° 4750+0.91¢ 34.90+1.22° 53.24+1.11¢ 56.47+0.45
1000 18.86+2.95" 25.95+1.65° 48.20+0.52° 53.24+0.17° 68.53+0.34° 57.65+0.88°
ICs (ng/mL)?  2870.87+396.31° 1967.93+116.48"  837.75+1.75° 527.43+3.24"" 439.57+5.40% 596.59+7.68""
YC

50 30.30+0.61° 18.33+0.76 19.90+0.97 23.73+2.22° 27.3540.90° 29.2240.55"
100 32.42+0.00° 23.8941.06° 26.2640.50° 23.53+1.62° 37.45+0.78" 36.574+1.09
250 51.2141.09 36.86+2.10° 41.3140.05° 40.39+0.69 59.02+0.39° 54.0240.10°
500 56.36+3.44° 45.8140.30° 44.24+0.26° 55.00+0.00° 63.43+0.10¢ 55.5940.17<
1000 57.47+1.06° 44.15+0.45 51.3140.33° 74.90+0.35° 71.084+0.26° 56.37+0.39"
ICs (ug/mL) 596.75+5.89 923.24+3.99” 795.91+1.87" 865.61+2.21" 564.22+3.35% 635.17+12.417

Values are mean with standard deviation.

Different letters within a column (a-e) and row (x-z) are significantly different (p<0.05) from one another (p<0.05) by Duncan'’s

multiple range test.

"p<0.01, Significantly different between WC and YC extracts by Student ¢test.

PRSA: radical scavenging activity.

IICs0 (ng/mL): Concentration for scavenging 50% of DPPH radicals.

DPPH radical 271 &3

= 3}5+Z %9 DPPH radical 2~ %3 o2& 50% A
aste FEQ ICso Table 20 YeEp AT WimEFEE
9] ICs2 90°C(837.8+1.8)< 50°C(1967.9+116.5)< 25°C
(2870.94+396. 3) o2 FE2%7} &4 5 DPPH radical
AATo] Ut vHH FFEFEE 9 [Cshe 25°C(596.8
+5.9)< 90°C(795.9+1.9)< 50°C(923.2+4.0) £ 2 =4 Y
Bl 25°Cell A 714 ¥ DPPH radical 47%& YER A
o wEbA F3le] FHol u}a} DPPH radical 4~7 %9l x}o]
7t A+S ¢ F Ud%eH, BE 2R FgEFEES
ICxol W EFEERT FoHo2 U e & &
o ¢t DPPH radical 2452 Wawth &=o] o &35
d Ao BEAHUAG. ¢, W g g i FEE ]
DPPH radical &A% & AT 2 o=
S7kstlem, 1 mg/mLe| #HilE=olA DPPH radical 4~
AL B 8ujFEEd A 53.2+02~685+0.3%, F=&
W) EZ 2 A 564+04~749404%E LERRLTh Woo
5(16)2 =33 3t 7|4 E 2] DPPH radical 274 %°]
1 g/mL FX oA 46.36%°] < B bt Jl=d, o<}
H WS o 2 A79 F38mFEE2 oS &2 DPPH
radical 2745 & YEIES & & JAth A58mjFE59]
IC502 ol &H2(439.6+5.4)< o}ME(527.443.2)< H&F-2(596.6
+7.7) ol e, FFEuFEEY] ICoe ol e-2(564.2+
3.4)< “ﬂE}Q(635 2412.4)< oA E(865.6+2.2) =o 2 HW=p
% G5 BT daEFEEd4] 74 &2 DPPH radical
SAGTE ‘/}E‘rlﬁ At B3 EFEEL VW E §uFEE
X = BE &ulolA FmrT} WlFo) X ICs0] oo

=
E=

Ho=z

2 ¥ Yyehg &FZ4 23k DPPH radical £7%52
gaug Wato] o & Aow Yl

SOD At £Y MstY AER|A0| Cieh DNA £2

(=)

-—

>

< ¥lwsly] 98l SOD A4
5%5} FEE9 SOD FAEAd S
gAo] 10% wgto = uj$-
HAFAY FHEFEEQ 49 90°CUCs
0.00 pg/mL)®E.t} 25°C ICJO 31.54+1.12 pg/mlL) %
50°c<1c50 31.9140.92 pg/mlL) 2% olA ¢ &2 SOD A
45 JeE A H”%ﬂuﬂ%%%L W& FEE o] ofA
EFZED QELFE2ERT £ FA4S BHoY f9
A 2ol Uitk FHEFEELE HEHEFEE(ICx
44.1841.97 pg/mL)ol Hls} O}Aﬂ EFZE(ICs 30.90+0.69
pg/mL)#} o 8832 E-(IC5 30.71+£0.61 pug/mL)ol A F2
HoZ &2 SOD FAMEAS et &3 dee 5%
E2 oo Moo fFoFo 2 2 SOD frAMFAS
YUEld W, ol EFEES oA

SOD A& el om, l%%%%%—e— S g
3k9] zpol7h ATh B AFelA &
t} 3+=toll A DPPH radical 2753 SOD FAMEA] 0]

=4 vel oy, $mFEEdE &40 wel DPPH
radical 2453 SOD FAIEA ] AFo]E H Yt} ulahA

-lN'
e
o
2
-
r ll‘

=3te] TR wel SOD A4 DPPH radical &%
o 7193l EZo] FEHE Zo Aol7t U= AR
NE=R-h=



Wa3 &= 220 Sy B FHASAH a2 293

Table 3. SOD-like activity and ICsy of white and yellow Chrysanthemum morifoliutm (WC and YC) water extraction at different
temperatures and various solvents extraction

SOD-like activity (%)

Conc. (ug/mL) Temperature Solvent

25°C 50°C 90°C Acetone Ethanol Methanol
WC , ,
1 6.56+0.16 - - 13.02+0.00° 15.45+0.40™ 26.2342.20N
5 7.9541.58" - 1.39+3.10™ 15.71+1.73" 19.07+3.03 26.50+0.65
10 9.33+0.67° 3.68+1.76"5? 5.33+1.73 19.00+0.76" 20.78+2.33 28.01+0.57
ICs (ug/mL)” 84.6045.17 — — 37.92+1.82" 37.37+8.12 25.39+0.31
YC
1 21.0741.29™ 11.63+2.44 14.24+1.73° 23.9340.72N° 13.74+0.95 11.44+0.34
5 21.55+2.80 17.12+1.05 17.87+0.65" 24.13+0.63 20.91+0.93" 11.83+1.68
10 23.63+0.72 21.01+0.37° 19.36+1.25™ 24.52+0.29 21.96+0.51° 16.63+0.51"
ICs (ng/mL) 31.544+1.12% 31.914+0.92F 38.8240.00" 30.904-0.69" 30.7140.61" 44.18+1.97""

Values are mean with standard deviation.

Different letters within a column (a-c) and row (x,y) are significantly different (p<0.05) from one another (p<0.05) by Duncan’s
multiple range test.

"p<0.05, “p<0.01; Significantly different between WC and YC extracts by Student ftest.

My (ug/mL): Concentration for scavenging 50% of pyrogallol.

INS: Not significant at a=0.05 level by Duncan’s multiple range test.
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Fig. 1. Effect of supplementation in vitro of white (A) and yellow (B) Chrysanthemum morifolium solvent extraction on 200
M H202-induced DNA damage in human leukocyte. NC, 196 DMSO treated negative control; PC, 200 uM HzOs-treated positive
control. Values are mean with standard error. Bars with different superscript letters are significantly different at p<0.05 by Duncan’s
multiple range test.
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