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Piper betle (Piperaceae) or betel leaf, known locally as “Phlu” has been used by people in
Thailand for chewing for a long time. It contains economically important chemicals used in
several household products. However, it was reported that root rot, leaf rot and leaf spot are
important problems for its cultivations. Over the past 12 years of our researches on Piper
species, we found that there are more than 43 species. Therefore, the plants should be DNA
barcoding constructed and screened for their chemical constituents. As of the Piper species are
usually used in processed forms for medicines and other products, barcode construction using
matK gene, rbcL gene and psbA-trnH spacer regions has been done for serving identification of
plant parts, young plants and modified forms in 36 collected species. The 190 sequence
accessions have been recorded in GenBank. At intraspecific levels, the genetic distances are
most effective for a species identification starting from same sequence or no difference in each
species to very low distance values. Only P. betle posted the highest values at 0.386 of matK
gene, this may be because it is an economic and cultivated species, so is supported growth
factors from human affected on its genetic distance. The genetic distances at interspecific level
are also most effective for different species identification by matK gene ranged from 0.002 to
0.486, excepted for eight species-pair which could be identified by each of the other two
regions without of combination. There are some plants other than P. betle that possess a betel-
like scent, viz. P. betloides, P. crocatum, P. maculaphyllum, P. rubroglandulosum, P.
semiimmersum, P. submultinerve, P. tricolor, and P. yinkiangense. It was expected that these
plants would contain similar useful chemicals as betel, their extracts were screened for the
chemical contents by gas chromatography-mass spectrometry (GC-MS). The extracts contain
some important chemical substances that are similar to the betel extract, namely, eugenol,
isoeugenol, chavicol, caryophyllene, sabinene, phellandrene, germacrene A and germacrene D,

and sesquiterpenes. Different dilutions of these extracts were tested for inhibitory activity



against pathogenic bacteria and fungi. Effectiveness against Pseudomonas aeruginosa was
found with undiluted P. rubroglandulosum and P. yinkiangense extracts, and effectiveness
against Staphylococcus aureus was observed with undiluted P. betloides extract and all
concentrations of P. maculaphyllum extract. Therefore, the most interesting species is P.
maculaphyllum, as it was effective against S. aureus, which causes many human diseases.
Volatile oil quantity and chemical components were detected in the nine species by GC-MS.
The oil quantity is highest in the cultivated P. betle species at 2.73 mL/kg, while wild species
had a highest amount at 0.76 mL/kg in P. tricolor. Substances found in a satisfactory amount
include eugenol/isoeugenol, 4-allyl-1,2-diacetoxybenzene, L-linalool, a-terpineol, B-terpineol, B-
selinene, butylated hydroxytoluene, trans-caryophyllene, a-caryophyllene, germacrene D, and [-
elemene.

From the chemical constituents and the extract activities, it is suggested that human
population can benefit from both local and industrial medicines produced from the eight betel-
like-scented Piper species, which to date have only been produced from betel leaves. The
results also indicate that the eight plant species would have as high a potential as P. betle for
industrial purposes. Moreover, as the plants are wild species they have a greater vigor, thus
growing well and with more branching than betel. The diverse Piper species studied and
documented are important for sustainable uses and can enable conservation management of

natural resouces.
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