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Antioxidant Activity of Asteraceae Plant Seed Extracts
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Approximately 10% of all angiosperms belong to the Asteraceae family. Plant species belonging to this
family have traditionally been used as medicinal plants in the Korean Peninsula. We investigated the
antioxidant activity of seed extracts from 14 species belonging to the Asteraceae family. Seeds with >
90% percentage of filled seed and > 50% final germination were used. The total phenolic content was
the highest in Dendranthema zawadskii var. tenuisectum (13.5 mg of gallic acid equivalents (GAEs)/g
seeds), followed by Dendranthema zawadskii var. latilobum (11.8 mg of GAEs/g seeds), and Callistephus
chinensis (11.0 mg of GAEs/ g seeds). The total flavonoid content was highest in C. chinensis (9.8 mg
of quercetin equivalents (QEs)/g seeds), followed by D. zawadskii var. tenuisectum (7.2 mg of QEs/g
seeds) and Taraxacum officinale (6.3 mg of QEs/g seeds). Our results showed that 2,2-diphenyl-1-pic-
rylhydrazyl radical (DPPH) scavenging activity was highest in D. zawadskii var. tenuisectum (57.4 nug/
ml), followed by T. officinale (59.1 ug/ml) and D. zawadskii var. latilobum (65.0 ng/ml), with a half max-
imal inhibitory concentration (ICsg) of DPPH scavenging activity. Furthermore, 2,2’-azino-bis(3-ethyl-
benzothiazoline-6-sulfonic acid) (ABTS) radical scavenging activity was highest in C. chinensis (26.2 ug/
ml), followed by D. zawadskii var. tenuisectum (38.4 ng/ml), T. officinale (40.2 pg/ml), with a half max-
imal inhibitory concentration (ICs) of ABTS scavenging activity. Based on a cluster analysis according
to the antioxidant activity, the 14 species were classified into five groups, with group 4 having the
highest antioxidant activity and group 0 having the lowest antioxidant activity. D. zawadskii var. lat-
ilobum, D. zawadskii var. tenuisectum, T. officinale, and C. chinensis belonging to groups 3 and 4, ex-
hibited high phenolic content and antioxidant activity and can be considered potent plant-derived nat-

ural antioxidants.
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Table 1. Lists of 14 Asteraceae plant seeds used in this experiment

No. Scientific name Korean name Collection time
1 Aster ageratoides Turcz. Kka-sil-ssuk-bu-jaeng-i 18.10.30.
2 Aster koraiensis Nakai Beol-gae-mi-chwi 17.10.27.
3 Aster spathulifolius Maxim. Hae-guk 18.11.13.
4 Bidens bipinnata L. Do-kkae-bi-ba-neul 18.10.19.
5 Callistephus chinensis(L.) Nees Gwa-kkot 18.09.30.
6 Carpesium abrotanoides L. Dam-bae-pul 17.10.27.
7 Carpesium macrocephalum Franch. & Sav. Yeo-u-o-jum 18.10.10.
8 Coreopsis drummondii(D.Don) Torr. & A.Gray Geum-gye-guk 17.10.16.
9 Cosmos bipinnatus Cav. Co-s-mo-s 18.10.17.
10 Dendranthema zawadskii var. latilobum(Maxim.) Kitam. Gusjeol-cho 17.11.07.
11 Dendranthema zawadskii var. tenuisectum Kitag. Po-cheon-gu-jeol-cho 17.11.07.
12 Solidago virgaurea subsp. asiatica Kitam. ex Hara Mi-yeok-chwi 18.10.15.
13 Solidago virgaurea subsp. gigantea(Nakai) Kitam. Ul-reung-mi-yeok-chwi 18.10.20.
14 Taraxacum officinale Weber Seo-yang-min-deul-re 18.05.14.
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Table 2. Percent of filled seeds (PFS), germination condition, percent of germination (PG), time to 50% germinations (T50) and
mean germination time (MGT) of 14 Asteraceae plant seeds used

No. Scientific name PFS (%) Condition (Day/Night) PG (%) T50 (day) MGT (day)
1 A. ageratoides 99.0+1.0° 25C, 12 hr/12 hr 95.04£2.5 2.9+0.1 4.5+0.1
2 A. koraiensis 97.0+1.9 25/15C, 12 hr/12 hr 88.2+2.8 6.5%0.4 8.1£0.1
3 A. spathulifolius 100.0£0.0 20C, 12 hr/12 hr 97.0+1.0 24%0.1 4.1£0.1
4 B. bipinnata 93.0£1.0 20C, 12 hr/12 hr 90.13.0 0.3£0.0 1.9+0.1
5 C. chinensis 94.0+1.2 20C, 12 hr/12 hr 55.3+6.3 1.4£0.2 3.6£0.0
6  C. abrotanoides 25/15C, 12 hr/12 hr 50.045.3 9.7+0.4 11.2:0.4
7 C. macrocephalum 90.0+4.8 25/15C, 12 hr/12 hr 68.6+4.6 5.6£0.1 7.0£0.1
8 C. drummondii 97.0£1.9 20C, 12 hr/12 hr 73.842.8 4.3+0.2 6.840.3
9 C. bipinnatus 93.0£3.4 20C, 12 hr/12 hr 91.742.2 0.5+0.1 2.0+0.1
10 D. zawadskii var. latilobum 95.0£3.0 20C, 12 hr/12 hr 89.2+3.2 1.840.1 3.4+0.1
11 D. zawadskii var. tenuisectum 99.0+1.0 20C, 12 hr/12 hr 97.0£1.0 1.5£0.0 3.0£0.1
12 S. virgaurea subsp. Asiatica 100.0+0.0 25/15C, 12 hr/12 hr 83.0£3.0 5.2£0.2 6.8£0.2
13 S. virgaurea subsp. Gigantean 99.0+1.0 20C, 12 hr/12 hr 96.0£3.3 4.8+0.1 6.5£0.1
14 T. officinale 93.0+3.0 25/15C, 12 hr/12 hr 89.513.6 1.9+0.1 3.510.1

Data represented the mean +SE from four replicates.

“In case of C. abrotanoides seeds, PFS analysis is not possible due to the sticky liquid.
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Table 3. Extraction yield, total phenolic and flavonoid contents of 14 Asteraceae plant seed extracts as equivalent to gallic acid

and quercetin

Total phenolic content

Total flavonoid content

No. Scientific name Extraction yield (%) (mg GAEs/g seeds) (mg QEs/g seeds)
1 A. ageratoides 13.3+0.0° 4.9+0.0 3.6+0.1
2 A. koraiensis 13.8+0.1 5.3+0.0 2.4+0.1
3 A. spathulifolius 11.640.2 4.3+0.0 1.5+0.0
4 B. bipinnata 14.4+0.1 3.0+0.0 2.8+0.1
5 C. chinensis 13.1+0.3 11.0+0.0 9.8+0.0
6 C. abrotanoides 15.1+0.2 8.9+0.1 2.9+0.2
7 C. macrocephalum 13.2+1.0 8.7+0.7 3.1£0.1
8 C. drummondii 4.840.1 1.5+0.0 1.2+0.1
9 C. bipinnatus 8.6+0.0 2.3+0.0 1.3+0.1
10 D. zawadskii var. latilobum 12.840.2 11.8+0.1 54+0.1
11 D. zawadskii var. tenuisectum 13.0+0.0 13.5£0.1 7.2+0.1
12 S. virgaurea subsp. Asiatica 22.5£0.3 74%0.0 3.9+0.5
13 S. virgaurea subsp. Gigantean 20.2£0.2 6.0£0.0 2.3%0.2
14 T. officinale 8.3+0.1 8.2+0.0 6.3+0.0

Data represented the mean + SE from three replicates.

Table 4. The ICsy values for the DPPH and ABTS radical scavenging activities of 14 Asteraceae plant seed extracts

DPPH radical scavenging

ABTS radical scavenging

No. Scientific name 1Cso (ug/ml) 1Cso (ug/ml)
1 A. ageratoides 197.62.8 94.1£2.2
2 A. koraiensis 208.3+10.4 80.1£1.8
3 A. spathulifolius 204.4+11.4 94.7+1.1
4 B. bipinnata >250 78.1+0.8
5 C. chinensis 89.5£2.1 26.2+0.3
6 C. abrotanoides 146.0£8.7 61.1+2.1
7 C. macrocephalum 98.510.4 51.9£0.2
8 C. drummondii 194.9£8.0 758114
9 C. bipinnatus >250 77.7£15
10 D. zawadskii var. latilobum 65.0£1.0 42.1+1.2
11 D. zawadskii var. tenuisectum 57.4+1.1 38.4+0.7
12 S. virgaurea subsp. Asiatica >250 70.8£1.0
13 S. virgaurea subsp. Gigantean >250 742105
14 T. officinale 59.1£1.0 40.2+1.0
Ascorbic acid’ 7.6+0.2 47405

‘The positive control is ascorbic acid.
"Data represented the mean + SE from three replicates.
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Name

A. Ageratoides
A. Koraiensis
A. Spathulifolius
B. Bipinnata

20
I

C. Chinensis
C. Abrotanoides

15

C. Drummondii

© ® N O O B W N =

C. Bipinnatus

10
1

14 T. officinale

C. Macrocephalum

10 D. zawadskii var. latilobum
1 D. zawadskii var. tenuisectum
12 S. virgaurea subsp. Asiatica

13 S. virgaurea subsp. Gigantea

Group

Fig. 1. Dendrogram showing classification of da-
tasets by a hierarchical cluster analysis
using ward’s method. The datasets of to-

W O 0O W W o =2 NNbBMO o

Rescaled Distance Cluster Combine

Group 2

2 3 1 8 6 7 10 N 14 5
Dendrogram using Ward Method

tal phenolic content, total flavonoid con-
tent, DPPH radical scavenging activity,
ABTS radical scavenging activity. Group
0 means the species excluded from the
cluster analysis due to very low DPPH
activity. The red dotted line means se-
lection criteria for four clusters.

Table 5. Comparison of antioxidant activity according to groups divided by hierarchical cluster analysis using total phenolic contents
(TPC), total flavonoid content (TFC), DPPH-ABTS radical scavenging activity data in 14 Asteraceae plant seeds

DPPH radical ABTS radical

Group Scientific name Thc TrC scavenging scavenging
(mg GAEs/g seeds) (mg QEs/g seeds) 1Cso (ug/ml) 1Cso (ug/ml)
B. bipinnata
o G bipinnatus - 47406 26+0.3 250 752410
S. virgaurea subsp. asiatica
S. virgaurea subsp. gigantea.
A. ageratoides.
1 A. Koraiensis 40404 22403 2013+4.1 86.2:2.6
A. spathulifolius
C. drummondii
2 C. abrotanoides 88403 3.0£0.1 12234113 565423
C. macrocephalum
D. zawadskii var. latilobum
3 D. zawadskii var. tenuisectum. 11.2+0.8 6.3£0.3 60.5+1.3 40.2+0.7
T. officinale
4 C. chinensis 11.0£0.0 9.8+0.0 89.52.1 26.2+0.3

‘Group 0 means the species excluded from the cluster analysis due to very low DPPH activity.
"Data represented the mean *+ SE of included data within a group.
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