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Abstract

To develop a natural antioxidant from three Chrysanthemum species, flower and shoot extracts of
Chrysanthemum frutescens, Chrysanthemum morifolium and Chrysanthemum zawadskii ssp. naktongense were
obtained and their phenolic compound contents, scavenging effects on DPPH and ABTS radicals, ferrous ion
chelating effects and inhibition activity on lipid peroxidation of linoleic acid were studied. Shoots of C. morifolium
showed the highest levels in all above mentioned analyses. Especially, shoot extract of C. morifolium had high
scavenging activities on ABTS radicals, similar to ascorbic acid or BHT. Ferrous ion chelating effect was the
lowest in a C. morifolium shoot extract, but the highest in a C. morifolium flower extract. Inhibition activity
on lipid peroxidation of linoleic acid was the highest with C. frutescens and C. morifolium shoots, but activity
was lower than BHT. From present study, a shoot extract of C. morifolium is demonstrated as a valuable source
for the development of a natural antioxidant. However, due to its low levels of ferrous ion chelating effects
and inhibition activity on lipid peroxidation, a combination of other antioxidants with C. morifolium extract
is recommended for the development of a new antioxidant.
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Table 1. Moisture content and extraction yield of three Chrysanthemum species

Scientific name Korean name Plant part MO(IOZE)H re %gfagﬁ;oiaﬁaile

Chrysanthemum frutescens AR Flowers 83.9+0.8"" 42.8+0.1°
Shoot 85.3+£1.2° 26.4+0.2°

C. morifolium =3} Flowers 83.9+0.9" 315204
Shoot 70.6+£0.8° 22.6+0.9°

C. zawadskii ssp. naktongense gE5Tdx Flowers 84.3+0.2" 284+0.3°
Shoot 90.4+0.4 16.1+0.4"

YMeans within the same column with different superscripts are significantly different by Duncan’s multiple range test (p<0.05).

Table 2. Contents of phenolic compounds obtained from three Chrysanthemum species

Total polyphenolsl) Total flavonoids®

Scientific name Plant part a .
(mg-g ', dry basis)
Chrysanthemum futescens Flowers 43.2240.58" 34.83+0.06"
Shoot 43.45+0.30 20.75+0.02°
C. moriflium Flowers 29.24+0.27° 16.78+0.30
Shoot 77.50+0.28" 56.49+3.20°
C. zawadskii ssp. naktongense Flowers 35.27+0.71¢ 11.84+0.73°
Shoot 23.31+0.48° 14.07+0.17

})mg of total polyphenol contents per gram each dried extract as equivalent of tannic acid.
Z)mg of total flavonoid contents per gram each dried extract as equivalent of naringin.
YMeans within the same column with different superscripts are significantly different by Duncan’s multiple range test (p<0.05).
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Table 3. Antioxidant activities of extracts obtained from three Chrysanthemum species (mg-mL ")
Scientific name Plant part DPPH RCs" ABTS™ RCs? Fe*" RCyx”
Ascorbic acid 0.03+0.00%” 0.20£0.01° -
BHT 0.12£0.00° 0.22+0.00° —
EDTA - — 0.03+£0.00°
Chrysanthemum frutescens Flowers 0.41+0.03 0.41+0.03° 3.42+0.15

Shoot 0.26+0.01° 0.28+0.01" 154+0.01°
C. morifolium Flowers 0.54+0.01° 0.324+0.02 0.94+0.08"
Shoot 0.13+0.00 0.18+0.01° 12.82+0.37°
C. zawadskil ssp. naktongense Flowers 0.43+0.00¢ 0.42+0.01¢ 1.18+0.06™
Shoot 0.40+0.01¢ 0.41£0.02° 1.00+0.01

YConcentration of the material which is required to scavenge 50% of 0.15 mM DPPH radicals.

?’Concentration of the material which is required to scavenge 50% of 7.4 mM ABTS radicals.

YConcentration of the material which is required to reduction 50% of ferrous ion.

“Means within the same column with different superscripts are significantly different by Duncan’s multiple range test (p<0.05).
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Table 4. Inhibitory activity of extracts obtained from three Chrysanthemum species on lipid peroxidation of linoleic acid as

measured by the FTC method

Inhibitory rate (%)

Scientific name  Plant part 4th day 8th day 12th day 16th day 20th day 24th day 28th day 32nd day
BHT 80.35+0.367  86.42+0.66° 79.93+0.61° 5047+0.62" 21.42+0.12 ND? ND ND
Chrysanthemum Flowers — 90.19£0.23*  87.40%+0.68" 60.22+0.52° ND ND ND ND ND
frutescens Shoot 68.60+0.13"  50.33+1.05° 20.10+0.36° 5.64+0.05" ND ND ND ND
C. moritlium Flowers 77.40+0.21° ND ND ND ND ND ND ND
Shoot 7332+0.20°  66.01£0.25° 60.73+1.19"° 3.98+0.20 ND ND ND ND
C. zawadskii ssp. Flowers 74.69+0.16° ND ND ND ND ND ND ND
naktongense Shoot 73.07+0.28° ND ND ND ND ND ND ND

"Means within the same column with different superscripts are significantly different by Duncan’s multiple range test (p<0.05).
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