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Summary

Humic substances (HS) are natural organic matters originated from plants which have been formed during the
microbial degradation in soil and water. They show physical, chemical and biological activities and have been used
for the soil supplement and the means for the purification of environment. The effects for the growth of plants and
the thermal effects of peat have been also reported. In this study, HS were prepared from peat and were character-
ized by total polyphenol contents, UV-VIS and IR spectral analysis and high performance size exclusion chromatog-
raphy (HPSEC), to improve the usefulness in the field of medicine. According to the IHSS (International Humic
Substances Society) method, humic acid (HA) fraction and fulvic acid (FA-1~4) fractions were prepared. The yields
of HA and FAs were 7.9 % and 0.2 %, respectively. The total polyphenol contents of HA (400 mg/g) was higher
than those of FA-1~3 (260, 300, and 350 mg/ g, respectively). The UV-VIS spectrum of HA showed A max at 215 nm
and shoulder at 280 nm, on the other hand, those of FA-1~3 showed Amax at 210~215 nm and shoulder at 330 nm.
Based on the analysis of HPSEC, the molecular weight of HA distributed wide range (102~ 104) than FAs (103). Since
both of HA and FAs contain polyphenol, they are expected as antioxidants.
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Fig. 1 The model structures of humic substances. (a) HA from soil; (b) FA from river.
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Table 1 Yields of HA and FAs and their total polyphenol content.

Yield Total polyphenol
Sample
g/30 g peat (%) mg/g (%)
HA 2.366 (7.89) 421 = 26.0 (42.1)
FA-1 0.008 (0.03) 258 = 14.0 (25.8)
FA-2 0.022 0.07) 299 + 187 (29.9)
FA-3 0.017 (0.06) 346 * 21.1 (34.6)
FA4 0.008 (0.03) n.d.

Values of total polyphenol content are means * SD for 2 assays.
n.d. : not determined.
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Fig. 3 FT-IR spectrum of HA.
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Fig. 4 HPSEC chromatogram of HA and FA-1~
3. HPSEC was performed as follows : col-
umn, Shodex SB-803 HQ (8.0 X 300 mm) ;
eluent buffer, 50 mM PB pH7.0 ; flow rate,
0.5 mL/min. ; monitoring wavelength, 260
nm ; standard, PEG 20,000, PEG 4,000,
PEG 400 and GA.
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