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Comparison of chemical and biological methods to

measure humic acid content in Pennisetum sp.

Shang Xiao-lan, Li Hong-yu, Yang Yi-ting, Liang Jing-jing
(Development and Application Research on Edible and Mmedicinal Mushroom Resources of Hebei Province,

College of Life Science, Langfang Teachers College, Langfang 065000, Hebei, China)

Abstract: The humic and fulvic acids in Pennisetum sp. were compared with chemical and biological methods.
Cellulose, hemicellulose, and lignin were degraded to produce humic acid and fulvic acid with nitric acid, hy-
drochloric acid, acetic acid, oxalic acid, and ammonia. The humic acid content was the highest when using
10.0% ammonia, followed by 37.5% nitric acid and 37.5% hydrochloric acid, while oxalic acid and acetic acid
were the lowest. Bacillus subtilis » Mucor, Rhizopus, and Penicillium played a positive role in the formation
of humic and fulvic acids. The degradation degree of lignin was the highest when using Rhizopus. The total hu-
mic acid contents were 1.45 and 1.29 times that of 10.0% ammonia under Rhizopus and Mucor [ermentation,
respectively, while the total humic acid contents were less than 10.0% ammonia under both B. subtilis and
Penicillium fermentation. The content of fulvic acid using 37.5% nitric acid was 1.79 times that of Mucor fer-
mentation, and the content of fulvic acid using 22.5% hydrochloric acid was 1.98 times that of Mucor fermenta-
tion.
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Fig. 1

[F] — 8§ AR A [6] /N 2B 6 7 AN ] A B ] 22 5 & 3% (P <<0.05) , F[A],

Effect of different nitric acid concentrations on components of Pennisetum sp.

Different lowercase letters of the same index indicate significant differences among different treatment groups at the 0.05 level; similarly for the fol-

lowing figures.
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Fig. 2 Effect of different oxalic acid concentrations on components of Pennisetum sp.
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B 4 FE Cellulose [ 474 F Hemicellulose [l A& & Lignin BB Fulvic acid B & B Humic acid
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Fig. 3 Effect of different hydrochloric acid concentrations on components of Pennisetum sp.
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Fig. 4 Effect of different acetic acid concentrations on components of Pennisetum sp.
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Fig. 5 Effect of different ammonia concentrations on components of Pennisetum sp.
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Fig. 6 Effect of fermentation with Bacillus subtilis on components of Pennisetum sp.
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Fig. 7 Effect of fermentation with Mucor on components of Pennisetum sp.
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Fig. 8 Effect of fermentation with Rhizopus on components of Pennisetum sp.
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Fig. 9 Effect of fermentation with Penicillium on components of Pennisetum sp.
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