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Rumex japonicus and Alpinia zerumbet are perennial plants growing widely in Okinawa, Japan.
They have been used by Japanese and Chinese in traditional medicine for treatment of various diseases.
Phenolic compounds are a class of plant secondary metabolites that are involved in many important| .
functions including antioxidant, antimicrobial, allelopathic and plant defense against stress. The
objectives of this study were to evaluate the biological activities of R. Japonicus and A. zerumbet and to
determine their content of phenolic compounds that may attribute to these activities.

Among different extracts of R. japonicus aerial parts, ethyl acetate extract contained the highest
level of total phenolic compounds and showed the strongest antioxidant and antibacterial activities.
The results demonstrated a correlation between antioxidant activity of this extract and its high level of]
phenolic compounds, in particular pyrogallol and pyrocatechin.

The acidic fractions prepared from aerial parts and roots of R. Japonicus reduced the seedling
growth of lettuce and barnyardgrass in a bioassay and the inhibition of roots was greater than that of]
aerial parts, HPLC and GC-MS analyses indicated the presence of protocatechuic acid,
~ |p-hydroxybenzoic acid, syringic acid, ferulic acid, vanillin and pyrocatechin in aerial parts. In addition
to these six compounds, caffeic acid was detected in roots. The results verified that the allelopathic
activity was well correlated with the high level of phenolic compounds in these extracts.

Changes in the contents of essential oil, total phenolics, dihydro-5,6-dehydrokawain (DDK) and
antioxidant and antibacterial activities were investigated in 4. zerumbet plants, which had been sprayed
with copper sulphate. Volatile components that increased after copper treatment include 1,8-cineol,
camphor, borneol, and terpinene-4-ol. Ethyl acetate extract of copper-treated plants contained
increased levels of total phenolics and had higher antioxidant and antibacterial activities than that of]
non-treated plants. Contents of DDK, vanillin and cinnamic acid were significantly higher in
chloroform and ethyl acetate extracts of 4. zerumbet plants following exposure to copper.

An extraction protocol to obtain essential oil, DDK and enriched antioxidant phenolic extracts from
fresh leaves and rhizomes of 4. zerumbet and their wastes was developed. The highest DDK content
was found in hexane extract of fresh rhizomes. Ethyl acetate extracts from leaves showed higher
antioxidant activity assayed by DPPH radical scavenging and -carotene bleaching methods than those
from rhizomes. Ferulic and p-hydroxybenzoic acids were the major phenolics present in these extracts.
Based on these results, it is suggested that R. japonicus and A. zerumbet can be utilized in food and
pharmaceutical manufactures as an effective and safe source of natural antioxidant.
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Investigation on the biological activities and phytochemical analyses of
Rumex japonicus and Alpinia zerumbet
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