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Phytochemical Analysis of Phenolic Compounds in 30% Ethanolic Extracts
from the Compositae Plants and Peroxynitrite-scavenging Effect
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Abstract — Seventeen 30% EtOH extracts from the Compositae plants collected in Gangwon-do, Korea during autumn season
were analyzed by HPLC using three standard caffeoylquinic acids (chlorogenic acid, 3,5-di-O-caffeoylquinic acid, 3,5-di-O-
muco-quinic acid) and six flavonoids (rutin, isoquercitrin, astragalin, quercitrin, quercetin and kaempferol) to find the com-
position of phenolic compounds and also assayed to evaluate the peroxynitrite (ONOQ") scavenging effect. The extracts with
1C,, values less than 2.0 pg/ml were as follows: Aster tartaricus (1Csy, 1.26+0.10 pg/ml), A. maaki (1.45+0.03 pg/ml), Solidago
virga-aurea, (1.45+0.03 pg/ml), Picris hierraciodes var. glabrescens (1.45+£0.04 pg/ml), Lactuca triangulata (1.50+0.09 ng/
ml), Chrysanthemum zawadskii ssp. acutilobum, (1.79+0.14 pg/ml). Particularly, the proportion of total phenolic compounds

measured in the extract of L. triangulata was highest as the value 54.51%.
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Fig. 1. Structure of standard compounds, three CQs and five
flavonoids, used for HPLC analysis.
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Table 1. List of plant species used and extraction yield (%)

Scientific name Korean name I}E];(gzct(lg/?)
Aster ciliosus Gaessukbujaengi 8.10
A. koraiensis Beolgaemichwi 272
A. maakii Jomgaemichwi 154

A. pekinensis (L) Ganeunssukbujaengi  18.6

@®
A. pekinensis (S) Ganeunssukbujaengi ~ 10.2
)
A. pilosus Migukssukbujaengi 14.8
A. scaber Chamchwi 21.3
A. tataricus Gaemichwi 16.4
A. yomena Ssukbujaengi 17.9
Artemisia annua Gaettongssuk 8.30
A. lavandulaefolia Chamssuk 10.3
A. montana Sanssuk 10.5
Chrysanthemum zawadskii ~ Sangujeolcho 17.2

ssp. acutilobum

Lactuca triangulata Dumegodeulpaegi 12.9

Solidago virga-aurea Jommiyeokchwi 13.2
Picris hierracioides var. Soeseonamul 17.0
glabrescens

Youngia denticulata Igodeulpaegi 12.9

L (leaves), S (stem)
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Table II. Calibration curve equation of the nine standard compounds used for HPLC analysis
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Compound tg (min) Regression equation R’
Chlorogenic acid (CGA) 3.55 Y =160.9x + 527 1.000
3,5-di-O-caffeoyl-muco-quinic acid (3,5-DmQ) 7.11 Y =49.453x - 96.5 1.000
Rutin (Rut.) 7.98 Y =375.13x + 1167 1.000
3,5-di-O-caffeoylquinic acid (3,5-DQ) 9.82 Y =99.951x -3 0.999
Isoquercitrin (Isoq.) 8.65 Y =743.99x — 20242 0.999
Astragalin (Astr.) 11.43 Y =207.34x + 745 1.000
Quercitrin (Qctr.) 13.36 Y =530.17x — 8.5 0.999
Quercetin (Qc) 20.25 Y =530.17x - 8.5 0.999
Kaempferol (Kp.) 27.25 Y =743.99x — 20242 0.999

Y (peak area), X (ug/ml)
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Table III. Content of nine polyphenols in seventeen Compositae herbs

3,5- sum 200 oy of
Plant spp. CGA D;nQ Rut. 3,5-DQ Isoq.  Astr.  Qctr. Qc. Kp. (mg/e) dr¥ed ext.
weight
Aster ciliosus 0.21 1.69 tr. tr. 0.30 0.20 tr. ND 0.10 2.51 0.25 3.10
A. koraiensis 1.40 3.57 tr. ND 0.11 0.23 ND tr. ND 532 0.53 1.96
A. maakii 2.02 5.55 ND ND 0.78 1.33 ND tr. ND 9.68 0.97 6.28
A. pekinensis (L) 7.18 2.33 0.45 0.39 ND 0.16 0.35 0.98 029 | 12.14 121 6.52
A. pekinensis (S) 1.58 1.71 0.15 0.18 0.12 0.30 0.23 0.32 tr. 4.58 0.46 4.49
A. pilosus 1.16 2.28 ND 0.57 ND 1.54 ND ND tr. 5.56 0.56 3.76
A. scaber 249 2425 342 0.71 0.41 0.40 ND tr. ND 31.68 3.17  14.87
A. tataricus 2.34 8.68 0.13 0.49 ND 0.14 ND 0.19 tr. 11.97 120 7.30
A. yomena ND ND ND ND ND ND ND ND ND 0.00 0.00 0.00
Artemisia annua 0.87 1.10 0.43 0.22 0.86 ND ND 0.13 ND 3.26 0.33 3.93
A. lavandulaefolia 1.38 3.43 0.22 ND 0.18 0.13 ND tr. ND 5.34 0.53 5.19
A. montana 1.40 ND ND ND ND ND ND ND ND 1.40 0.14 1.34
C. zawadskii 2.47 9.15 0.98 0.20 1.57 tr. 0.18 0.20 tr. 14.74 147 8.57
L. triangulata 202 6788 ND ND 0.15 0.11 0.15 ND tr. 7032  7.03 5451
S. virga-aurea 2.86 4.69 0.75 0.17 1.64 0.48 0.25 0.73 0.23 11.80 1.18 8.94
P hierracioides 1024 0.99 0.69 ND 0.24 0.59 ND tr. ND 12.76  1.28 7.50
Y. denticulate 2.35 6.45 ND ND ND ND ND ND ND 8.80 0.88 6.82
*Value represents mean of duplicate experiments.
*ND (not detected), tr. (trace, <0.10 mg/g)
mAU Rut QC m:;:)- Kp
%01 2504
200- [soq.
2009 Isoq,  Octr.
150 oG
Astr.
1001
50 -
0
's "10 "5 20 5 o 5 20 I3
Minutes Minutes

Fig. 2. HPLC chromatogram of standard compounds.
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Table IV. Peroxynitrite scavenging effect of 30% EtOH extracts from Compositae plants

Treatment IC;, (ng/ml)

Treatment ICy, (ug/ml)

Aster ciliosus 5.54+0.60
A. koraiensis 7.17£0.79
A. maakii 1.45+0.03
A. pekinensis (L) 3.14+0.43
A. pekinensis (S) 3.65+0.26
A. pilosus 4.41+0.80
A. scaber 2.61£0.45
A. tataricus 1.26£0.10
A. yomena 24.50+1.88

Artemisia annua 4.00£1.24
A. lavandulaefolia 2.61£0.45
A. montana 6.74+0.18
C. zawadskii 1.79+0.14
L. triangulata 1.50+0.09
S. virga-aurea 1.45+0.03
P. hierracioides 1.45+0.04
Y. denticulata 7.37+1.27
Penicillamine 0.35+0.03

Data represent meantS.D. (n=3).

C. zawadskii ssp. acutilobum

L. triangulata

mAU
3,5-DmQ

100
75
50 7

251

T T T T T
5 10 15 20 25

Fig. 3. Three HPLC chromatograms of C. zawadskii ssp.
acutilobum, L. triangulata and Aster scaber selected as repre-
sentatives
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