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Recently, the researches of bioactivities of natural material from the plant on the people’s
life have been advanced. It is required to make safe food by promoting organic agriculture
with accordance of the integrity of natural environment, healthy comfortable living space.
Bamboo vinegar and bamboo charcoal are attracting more and more attentions as a natural
substance in the action of decreasing the agricultural chemicals. Bamboo vinegar is a
condensed liquor collected during the pyrolysis of bamboo, composed of more than 200
chemical components, With acetic acid being the main one. It can be used as a deodorizer, in
food processing, and in soil improvement and disaffection. Bamboo extractive is a group of
substances extracted from bamboo culms or leaves with water or organic solvents. Bamboo
extractives involve many complex compounds with various bioactivities. Although at tiny
quantity, bamboo extractives also contribute to the bamboo vinegar during the pyrolysis.
Moreover, bamboo vinegar and bamboo extractives showed antioxidant activity as well as
regulation effect on growth of seed plants. The bioassay results-induced method was used to
investigate effective components and composition. At the other hand, the research about
antioxidant activity of bamboo extractives identified and evaluated the effective fraction and
components in the bamboo extractives with the result-induced method of DPPH scavenging

activity.
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Chapter 1 Effect of bamboo vinegar on regulation of germination and radicle growth of seed
plants

Two kinds of bamboo vinegar from madake bamboo (Phyllostachys bambusoides) and moso
bamboo (Phyllostachys pubescens) were prepared to analyze their components by gas
chromatography (GC). The original vinegar, distilled vinegar, ether-extracted vinegar, and
three fractions including acidic, neutral, and phenolic fractions separated from
ether-extracted vinegar were diluted with distilled water 102 to 107 times. These diluted
vinegar solutions were used to investigate the effect of bamboo vinegar on the germmation
and radicle growth of seed plants. High concentrations of all kinds of treated bamboo
vinegars (e.g., 102 of original vinegar and 103 of ether-extracted vinegar) showed strong
inhibition against germination of the seeds. However, an appropriate dilution of bamboo
vinegar showed an obvious promotional effect on germination and radicle growth for the four

kinds of tested seeds (lettuce, watercress, honewort, and chrysanthemum).

Chapter 2 Composition of moso bamboo vinegar at different collection temperature and its
effects on germination and radicle growth of seed plant _

Moso bamboo vinegar was treated with extractiire and separation methods. The acidie,
neutral, and phenolic fractions separated from ether-extracted vinegar were analyzed by gas
chromatography and gas chromatography-mass spectrometry to identify the major
components in moso bamboo vinegar. The compositions of eight moso vinegar fractions
collected over different temperature ranges from 100C to 480C were also analyzed and their
effects on regulation of germination and growth were studied by bioassay with seeds of
watercress and chrysanthemum.

The physical and chemical characterics of moso bamboo vinegars from different collection
temperatures reflected the changing composition of the vinegar during the pyrolysis.
Although the vinegars from different collection temperatures showed almost the same
composition, the relative contents of the main compounds in the vinegar appeared to vary
with collection temperature, especially for acetic acid and the acetic fraction. The results of
bioassays on two seed types with vinegars from eight collection temperature ranges showed
the tendency of vinegars collected at 250°-400C to inhibit radicle and hypocotyl growth of
seeds. Chrysanthemum germination and initial growth of radicle and hypocotyl were
markedly promoted with vinegar collected at 200°-250 C. Watercress was promoted less than
chrysanthemum. In consideration of the bioassay results of two seeds, vinegar collected
under 250C had good regulation effect at 103 dilution for chrysanthemum and 104dilution
for watercress. Collection temperature could be an important factor for controlling the

quality of bamboo vinegars in its production and to aid its further application.
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Chapter 3 Regulation effect of bamboo extractives on growth of seed plants

The extractives from madake bamboo (Phyllostachys bambusoides) and moso bamboo
(Phyllostachys pubescens) culms were investigated on the regulation effect on growth of seed
plants by bioassay method. Methanol-extractives and its fractions separated by the solvents
of n-hexane, diethyl ether, ethyl acetate were tested on seeds of lettuce, watercress, and
chrysanthemum. '

Methanol-extractives were found to have some regulation effects on the growth of seed
plants tested. They showed an inhibition effect on the radicle growth and some promotion
effects on the hypocotyl growth of seeds. Further fractionation of methanol extractives
showed that diethyl ether soluble fraction, containing more phenolic substances, appeared as
a strong inhibition on the growth of lettuce seeds. Only water soluble fraction showed a
promotion effect on the hypocotyl growth of lettuce as well as an inhibition effect on radicle
growth. Through heat treatment, the inhibition effect of water soluble fraction on the radicle
growth was decreased and the promotion effect on the hypocotyl growth was increased at
0.1% concentration according to the bioassay results with lettuce seeds, suggesting that
heat-treatment such as pyrolysis might induce some changes for regulation effect of bamboo
extractives on initial growth of seed plants. Heat-treatment was thought to be a useful

method for utilization of extractives from bamboo.

Chapter 4 Identification and evaluation of antioxidant activities of bamboo extracts
The antioxidant activity of solvent extracts from two main bamboo species, moso bamboo

(Phyllostachys pubescens) and madake bamboo (Phyllostachys bambusoides) in Japan, was
first evaluated by scavenging free radical of 1,1-diphenyl-2-picrylhydrazyl (DPPH), the
inhibition activity for peroxidation of linoleic acid, and the reduction power. The
methanol-extracts of moso bamboo culms and madake bamboo leaves presented stronger
antioxidant activity compared with DPPH scavenging activity. Methanol-extract of moso
bamboo culms was further fractionated by different solvents and mbutanol soluble fraction
exhibited the most significant activity in the DPPH scavenging assay. The fractionation of
mbutanol soluble extract was isolated by silica gel column with the gradient mixture solvent
of chloroform and methanol. The isolated fractions were directed by the antioxidant activity
measured by scavenging the stable DPPH free radical. It was observed that most of the
eluted fractions showed the antioxidative activity. Fractions acquired from elution with the
mixture solvent of chloroform:methanol/ (10:1-5:1) showed stronger antioxidant activity than

the other fractions.
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