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Changes of phenolic acid contents and radical scavenging activities
of ginseng according to steaming times
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Abstract : This study was conducted to investigate the contents of the total phenolic compounds, and DPPH, ABTS rad-
ical scavenging activities of phenolic acid fractions of ginseng according to steaming times. Also the individual phenolic
acid compositions and contents were analyzed by GC. The contents of the total phenolic compounds proportionally
increased from 0.530 to 2.893% according to steaming times. Phenolic acid fractions were separated according to bound
types, and the insoluble bound form fraction showed the highest contents followed by ester form fraction and free form
fraction. The total contents of these three fractions (1.031-1.416%) were not significantly influenced by steaming times.
Salicylic, cinamic, p-hydroxybenzoic, gentisic, vanillic, syringic, caffeic, ferulic acid were found in each fraction, and
gentisic and ferulic acid were the major phenolic acid. Each phenolic acid fraction showed over 50% of DPPH and ABTS
radical scavenging activities. There were no differences between the phenolic acid fractions according to binding types.
Free radical scavenging activities were affected by a number of steaming times and augmented as steaming times
increased.
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Table 1. Total phenolic compound and yields of free, esterified, and insoluble-bound form phenolic acids in steamed ginseng (%, drysbasis)
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Table 2. DPPH radical scavenging activity of methanol extract and phenolic acid fractions of ginseng prepared by steaming

DPPH radical scavenging activity (%)

MeOH extract FPAD EPA BPA
F 11.3£3.07 13.1£1.7 12.7+£1.9 34.0+1.4
1 12.9+2.6 16.9+1.0 16.8+1.3 33.8+1.8
3 14.1£2.0 27724 18.5£2.0 25.5+1.4
5 333216 59.6£3.1 48.6£2.3 489422
7 54.6+2.3 53.7+1.5 51.8+1.8 424121
9 58.7+2.8 49.8+1.1 44.8+2.1 58.1£2.9

13 See foot not of Table 1.
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Table 3. ABTS radical scavenging activity of methanol extract and phenolic acid fractions of ginseng prepared by steaming.

ABTS radical scavenging activity (%)

MeOH extract FPAD EPA BPA
F 12.2+5.2% 7.32+1.7 10.9+2.6 51.2¢4.3
1 20.7£0.9 26.8+2.6 16.9+0.9 46.3+1.7
3 67.1x0.9 43.9+2.6 14.6+1.7 342109
5 64.6+0.9 47.612.6 62.249.5 63.4+5.2
7 67.1¢1.7 51.2+1.7 68.3+7.8 52.4+6.9
9 68.31£0.8 829434 56.1£34 74.444.3
13 See foot not of Table 1.
Table 4. Free, esterified, and insoluble-bound phenolic acids contents of steamed ginseng (mg%, dry basis)
Free phenolic acids F) 1 3 5 7 9
Salicylic acid 2 t 0.84+0.1 1.28+0.6 0.96+0.3 0.08+0.0
Cinnamic acid 4.94+0.2% 2.22+0.4 0.16+0.1 0.38+0.2 0.310.1 0.10£0.0
p-hydroxybenzoic acid 531£0.3 1.57+0.7 0.54+0.3 0.31+0.1 0.53+0.2 0.09+0.0
Gentisic acid 3.15+03 5.12+0.6 8.41£1.0 11.10£1.2 19.01+1.1 3.62+0.3
Vanillic acid 6.96+0.7 3.18+0.6 1.22+0.8 0.56+ 0.58+0.3 0.06+0.0
Syringic acid t t t t t t
Caffeic acid t t t t t t
Ferulic acid 2.62+04 2.05£04 2.02+0.9 2.66+0.9 531£1.0 0.95+0.1
Sum 22.98+2.4 14.14+1.2 13.19+2.7 16.29+2.1 26.7+3.3 49 x0.7
Esterified phenolic acids
Salicylic acid t t t 0.47+0.2 0.70+£0.2 2.11+0.3
Cinnamic acid 11.47£1.2 6.17+1.1 6.13+£1.3 5.84+0.9 3.65+0.9 44304
p-hydroxybenzoic acid 9.42+0.9 4.30+0.7 44112 447£1.0 2.58+1.2 3.46+0.7
Gentisic acid 9.28+1.3 11.89+0.5 21.61+0.9 32.12+3.2 42.63+2.5 68.44+2.4
Vanillic acid 16.54+1.1 9.17+1.3 9.40+1.0 8.91+2.1 3.29+1.0 2.64x1.0
Syringic acid 0.44+0.1 0.29+0.1 0.38+0.1 2.19+0.8 2.15+0.9 2.68+0.9
Caffeic acid t t t t 0.84+0.2 1.90+0.7
Ferulic acid 30.10+2.1 21.61+3.1 30.99+2.4 29.33+2.1 3412423 71.06£5.8
Sum 77.25+4.6 53.43+7.5 72.92+6.6 83.3334 89.96+7.5 156.72+9.7
Insoluble-bound phenolic acids
Salicylic acid t t t 1.08+0.3 0.73x0.2 0.54+0.0
Cinnamic acid 0.25+0.1 1.26+0.3 0.87+0.2 0.79+0.2 0.45+.0.0 t
p-hydroxybenzoic acid t 1.29+0.2 0.80+0.2 0.54+0.1 t t
Gentisic acid 2.68+0.3 7.52+1.0 7.86+0.8 4.35+0.9 2.44+0.6 0.53+0.1
Vanillic acid 0.1720.1 0.69+0.1 0.93+0.2 t t 0.39+0.1
Syringic acid 0.25+0.1 0.89+0.1 1.22+0.6 0.90+0.1 0.83+0.2 0.41+0.0
Caffeic acid 0.1820.0 0.66+0.0 0.61+0.1 1.09+0.1 0.5620.2 0.41+0.0
Ferulic acid 0.75+0.1 1.45+£0.2 1.2510.3 1.06+0.2 0.84+0.3 0.64+0.1
Sum 4.28+0.5 13.76+2.1 13.54+0.7 9.81+2.1 5.85+1.2 2.92+0.6
L3 See foot note of Table 1.
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