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Abstract — Mountainous vegetables are usually used in the early stage of plant growth. We attempted to identify the quantity
of polyphenols (caffoeoylquinic acids (CQs) and flavonoids) and peroxynitrite scavenging effect (ONOQO') of eight Korean
mountainous vegetables. The prominent characteristics were as follows: Only the roots of two plants Taraxacum platycarpum
and Ixeris dentata contained chicoric acid. Five CQs were identified in the leaves of Cacalia firma whereas only 3-p-cou-
maroylquinic acid in the petioles of the plant was shown. The quantities of polyphenols such as quinic acid or tartaric acid
derivatives in the mountainous vegetables were generally high, though those of flavonoids were very low. The IC,, of chlo-
rogenic acid, chicoric acid and kaempferol were 0.31, 0.12 and 0.25 pg/ml, respectively.
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Fig. 1. Structure of standard compounds used for HPLC analysis.
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Table 1. Regression equation of flavonoids

No Flavonoid Retentlgn Regretion Equation
time (min)

1 Rutin 101 y=18.72x+32.50 R*=0.997
2 Hyperoside  11.1  y=70.71x+71.00 R*=0.999
3 Astragalin 144  y=27.10x+50.50 R*=0.998
4 Quercetin 193 y=58.42x+72.00 R’=0.999
5 Luteolin 211 y=55.44x+136.50 R*=0.997
6 Kaempferol 243  y=54.85x+287.01 R=0.999

The UV detector was fixed at 246 nm. The mobile phase
was a mixed solvent of 0.05% phosphoric acid in water
(solvent A) and methanol (solvent B). The gradient system
was: 0-15 min, 60% A : 40% B; 1520 min, 50% A : 50%
B; 20-30 min, 60% A : 40% B. Chromatography was performed
at a flow rate of 1.00mL min". Regression equations were
obtained by calculating peak areas for each concentration (18,
32 and 72 pg/mL).
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Fig. 2. HPLC chromatogram of standard compounds of
caffeoylquinic acids and flavonoids.
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Table II. Content of caffeoylquinic acids and chicoric acid in eight Korean mountaious vegetables
Samples
Compounds A. olehni K. pictus I dentata lalycir um lazfycir um C. firma C. firma A.
-8 (leaf shoot) (root) p (leaf)p p (root])) (blade) (petioles)  senescens
3,4-DQ (1) 5.59+0.70° trace 0.46+0.03  0.48+0.06  0.52+0.08  0.80+0.01 trace trace
3,5-DmQ (2) ND ND ND ND ND 0.23+£0.01 ND ND
3,5-DQ (3) 12.1+0.64 ND ND ND ND ND ND ND
4,5-DQ (4) 8.54+0.93 ND ND ND ND ND ND ND
5-CQ (5) 18.81+0.63 14.61+0.30  8.36+0.09  0.90+0.07  7.64+0.42  19.5+0.49 55.20+1.09 trace
3-CQ (6) 16.46+0.73 ND 3.43+0.05 ND ND 0.86+0.01 ND ND
3-pCQ (7) 4.81+1.24 14.28+0.79 11.93+1.28  16.6+0.91 9.84+0.27  4.31+0.03 16.2+0.26 44.3+1.98
Chicoric acid (8) ND ND 3.31+0.93 ND 4.85+0.14 ND ND ND
Sum (mg/g) 66.32£2.23 28.89+0.98 28.1+1.21  18.0+0.88 14.7+0.16  25.740.11 71.35+£1.22 44.3+£1.98
% of dried weight 6.63+0.23  2.89+0.1  2.81+0.12  1.80+0.09 1.47+0.02  2.57+0.01  7.14+0.12 4.43+0.20
% of extract 41.20£1.42 16.4+£0.56  9.15£0.39  14.2+046  5.95+0.07 49.4+020 13.7£0.22 21.4+0.95
*Values represent mean+S.D. based on three experiments, °ND : not detected, trace: <0.10
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Fig. 3. HPLC chromatogam of six Korean mountainous vegetables that chicoric acid has not been detected.
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Fig. 4. HPLC chromatogram of the extracts of a standard compound (chicoric acid), and I dentata leaves, and 7. platycarpum roots

containing chicoric acid.

Table III. Content of flavonoids in eight Korean mountaious vegetables

Samples
Compounds Aster. K. pictus I dentata plazfycérpum » Iatycﬁrpum C. firma C. ﬁrma A. senescens

glehni (leaf shoot) (root) (leaf) (root) (blade) (petioles) (leaf)
Rutin (9) ND ND ND ND ND ND ND ND
Hyperoside (10) ND 1.84+0.06 ND ND ND ND ND ND
Astragalin (11) 8.18+0.55 ND ND ND ND ND ND ND
Quercetin (12) ND ND ND ND ND ND ND ND
Luteolin (13) ND ND ND 0.08+0.01 ND 0.08+0.01 ND ND
Kaempferol (14) 0.2+0.01 ND ND ND ND ND ND ND
Sum (mg/g) 8.38+0.56 1.84+0.06 - 0.08+0.01 - 0.08+0.01 - -
% of dried weight 0.84+0.06  0.18+0.01 - 0.01+0.00 - 0.01+0.00 - -
% of extract 521034  1.04+0.03 - 0.01+0.00 - 0.16+0.01 - -

*Values represent meantS.D. based on three experiments, "ND : not detected
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Table TV. Peroxynitrite scavenging effect of eight Koran mountainous vegetables

43

Treatment IC,, (ng/ml)
I. dentata (leaf) 10.83+1.32
C. firma (blade) 12.53+1.06
C. firma (petiole) 43.87+2.15
penicillamine 1.01£.15

Treatment IC,, (ng/ml)
T. platycarpum (root) 1.35+0.09
T platycarpum (leaf) 11.40+1.83
A. senescens (leaf) 3.92+0.07
K. pictus (leaf shoot) 2.83+0.36
A. glehni (leaf) 3.97+0.07

Data represent mean+S.D. (n=3).

Table V. Peroxynitrte scavenging effect of chlorogenic acid,
chicoric acid and kaempferol

% Scavenging ICs,
Treatment Conc. offect (ug/ml)
Chlorogenic acid 2.00 85.8+0.55 0.31+0.02

0.40 61.0+3.33
0.08 21.3£3.18

Chicoric acid 2.00 85.5+0.71 0.12+0.01
0.40 70.1£1.07
0.06 46.6+1.11
0.016 21.0£1.66
Kaempferol 2.00 86.9+0.33 0.25+0.008
0.40 69.6£1.54
0.08 25.6£3.20
Penicillamine 5.00 78.0+£0.88 1.30+0.21
1.00 48.44+2.35
0.20 15.7+0.21

Data represent mean+S.D. (n=3).
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