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Abstract
Piper betle L. var. nigra or black betel (known as Sirih hitam in Indonesia) contains valuable secondary metabolites, such as
alkaloids, flavonoids, saponins, tannins, phenols, carotenoids, steroids and terpenoids. Black betel leaf extract has been
shown to have antimicrobial activity thus there is a prospect to be developed as a promising herbal plant. Nevertheless, little
information is available about its development as a medicinal plant. This research studies the influence of different habitats
on several characters of black betel leaves with the aim to understand the suitable environmental conditions for the optimum
growth of black betel plants. We used a survey method and random sampling of black betel leaves in four locations in Java
Island, Indonesia, namely Banyuwangi which represents natural habitat, and Karanganyar, Ngaglik and Pakem which
represent man-made habitats. Measurements of temperature, humidity, soil moisture and light intensity were carried out at
each location. Analyses of leaf area, leaf water content, total leaf chlorophyll content and flavonoid content were undertaken
and statistically analyzed using SPSS software. Leaf transverse sections were also observed. The results showed that the
environmental parameters differed in the four locations. Leaves samples from the natural habitat in Banyuwangi were
significantly different (P<0.05) from the three man-made habitats for chlorophyll and flavonoid content. For water content,
significant difference was only for Banyuwangi samples with those from Karanganyar and Pakem. For leaf area, significant
difference was only found between the Banyuwangi samples and Karanganyar. Observations on the transverse cross
section of midrib of black betel leaves from the four locations showed structures that are generally found in Piper betle
species, namely the presence of an epidermal layer, trichomes in the abaxial part of the leaf, several layers of the
hypodermis, visible vascular tissue and the presence of secretion cells. There were several differences in the leaf anatomy
such as greater number of trichomes on the leaves from Karanganyar, the secretory cells that were more visible in the
leaves from Ngaglik and Banyuwangi and the sclerenchymal tissue that was more visible in the leaves from Banyuwangi.
Such differences are likely influenced by variations in environmental parameters thus showing that the man-made habitat in
the Karanganyar location can affect leaves characters similar to black betel plant grown in its natural habitat in Banyuwangi.
© The Authors.
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