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Traditions in oral hygiene: Chewing of betel (Piper betle L.) leaves
The practice of chewing the betel (Piper
betle) for its stimulating qualities is indulged in between a quarter and a tenth
of the world’s population, which makes
it one of the most popular of all psychoactive substances 1. It is used in an area
stretching from east Africa to Polynesia.
In India, betel leaves are used as a masticatory (the taste being warm, aromatic
and bitter), together with scraped arecanut and lime. The present study is an
attempt to understand the effect of traditional Piper betle leaves on oral microorganisms. Along with leaves of different
betel landraces, the effect of fruits of
cardamom and clove buds was also
tested. Different combinations, viz. betel
leaves and cardamom; betel leaves and
clove; betel leaves, cardamom and clove
were also applied. All the tested materials
gave good results against the oral microbes but the most effective was the combination of betel, cardamom and clove.
The betel plant is indigenous throughout the Indian Malay region2. The plant
is a climber and is trained on poles or
trellis in a hot but shady situation. Betel
leaf is a necessary ingredient in most
Hindu functions and festivals. It is customarily chewed with lime (choonam) and
arecanut. A study showed that this habit
was responsible for preventing osteoporosis 3 in a group of economically, and
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socially disadvantaged, people. It was inferred that the calcium in the slaked lime
was easily assimilated in the presence of
betel juice. Betel leaf is aromatic, a carminative and a stimulant. It is also an
aphrodisiac and an antiseptic. It improves
digestion, clears the voice and cures
flatulence. The leaf juice is given internally to treat cough and indigestion in
children. The leaves are also used as a
counter-irritant to suppress the secretion
of milk in mammary abscesses and also
have wound-healing property4. The oil is
an active local stimulant used in the
treatment of respiratory catarrhs as a local application or gargle, also an inhalant
in diphtheria5. The various piper species
have been found to have broad spectrum
of antibacterial activity6. Cardamom
(Elettaria cardamomum) seeds have a
warm, slightly pungent and highly aromatic flavour. The cardamom oil is a
precious ingredient in food preparations,
perfumery, health foods, medicine and
beverages. A good portion is consumed
for chewing or as a masticatory item. In
medicine, it is used as powerful aromatic,
stimulant, carminative, stomachic and
diuretic, but rarely used alone. It also
checks nausea and vomiting, helps in
combating digestive ailments. This spice
can be used to freshen breath and support
smooth digestion. Clove is a small, red-

dish brown flower bud of the tropical
evergreen tree Syzygium aromaticum.
Strong in aroma, hot and pungent in
taste, cloves are also used as a flavouring
agent in food. Cloves are strongly pungent due to an aromatic oil containing
eugenol and are also a local anesthetic
for toothaches. It is also a strong antiseptic
and preservative. Role of P. betle in oral
hygiene was indicated in several ancient
texts 7 and has also been shown in some
recent studies 8,9. In the present investigation it was tested that whether, owing to
their medicinal properties, betel leaves,
cardamom and clove, individually or in
different combinations, were able to inhibit the population of oral microorganisms. In addition, whole preparation of
traditional Pan (betel leaf, lime, catechu,
Gulkand, cardamom and clove) was also
tested for its effect against oral microbes.
For oral microflora, mouth washing
was done three times with sufficient
amount of autoclaved water. This wash
served as stock solution of mouth cavity
microflora for further studies. The experiment was started with betel leaves of
two landraces, i.e. Meetha and Lanki. Two
mature leaves after thorough surface
washings were masticated as such in the
mouth and the saliva produced was collected in a sterilized conical flask. One
ml of mouth washing and one ml of this
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whole preparation of traditional Pan
comprising of betel leaf, lime, catechu,
Gulkand, cardamom and clove. The normal saliva, after washing, was used for
preparing the control sets. The petri
dishes were incubated at 37°C for 48 h.
The bacterial population was measured
by counting the number of bacterial colonies on the agar plates.
Figure 1 shows that all the experimental
material were found to be effective against
bacterial population of mouth cavity. The
saliva obtained after mastication of entire
betel leaf (Meetha) reduced the micro-
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saliva solution were added to each of a
set of three sterilized petri dishes to which
15 ml of sterilized cooled nutrient agar
was added. Similar sets were prepared
using saliva produced as a result of masticating fruits of cardamom as well as
clove buds. For further experiments betel
leaves of landrace Meetha were used.
Experiments were also performed by
masticating different combinations, viz.
betel leaves and cardamom; betel leaves
and clove; betel leaves, cardamom and
clove. Finally, sets were also prepared
using saliva produced by masticating

Experimental material

Figure 1.

Effect of different extracts on oral bacterial population.

Figure 2. a, Control set; b, Effect of combination of betel leaf, cardamom fruit and clove bud
on oral microbes.
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flora, approximately 56% as compared to
control whereas the microflora reduction
was 50%, when betel leaves of Lanki was
used. The chief constituent of the leaves
is a volatile oil varying in the leaves from
different countries and known as betel
oil. It contains two phenols, betel-phenol
(chavibetol) and chavicol 10. Cadinene
has also been found. The best oil is a
clear yellow colour obtained from the fresh
leaves. The phytochemical investigations
of betel leaves showed that it had high
amount of tannins 6.
The cardamom also significantly inhibited the growth of oral microflora and
the reduction was up to 77% as compared to control. The antimicrobial activity
of cardamom is usually attributed to the
volatile oils present in the seeds11. Tiwari
and Charya 12 studied the effect of Elettaria cardamomum on oral microbial
population in vitro and concluded that it
was some constituents in the pericarp
that might be largely responsible for antimicrobial activity of cardamom. Daswani
and Bohra 13 have also reported the suppression of Salmonella typhi by aqueous
extracts of dried pericarps of Elettaria
cardamomum.
Similarly, clove buds also suppressed
the oral microorganisms to 70% and it is
evident from the fact that toothpastes
contain clove oil as their major constituent.
Briozzo et al. 14 reported that essential oil
of clove, dispersed in concentrated sugar
solution had marked germicidal effect
against various bacteria. Kalemba and
Kunicka 15 reported that essential oils of
spices and herbs were found to possess
strongest antimicrobial properties. Different combinations were also applied on
oral microbes and found to give good results. Both combinations, i.e. betel leaf
and cardamom as well as betel leaf and
clove buds inhibited the growth of oral
microbe population by 65%, but the most
marked effect on the oral bacterial population was observed in the saliva obtained
after mastication of betel leaf along with
cardamom and clove. The combined effect
of all the three constituents reduced oral
microbe population by 85% as compared
to control (Figure 2 a and b). At last, the
effect of whole traditional Pan comprising of betel leaf, lime, catechu, Gulkand,
cardamom and clove was also tested on
oral microorganisms, reducing the growth
to 30%.
Based on these results it is concluded
that most remarkable effect on oral microbial population is due to synergistic
27
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effect of the combination of betel leaf,
cardamom and clove. Spices are known
to affect biological functions and have
been traditionally used for many disorders 16.
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