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Pericarp of unripe areca fruit-a potent antimicrobial source
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ABSTRACT

Areca catechu is grown for the important seed crop. The present study
highlightsthe antimicrobial activity of steam distillatesof pericarp of areca
fruit. The pericarp of unripe arecafruitswere collected, cutinto small pieces
and subj ected to steam distillation. The steam distill ate obtained was sub-
jected to antibacteria activity against Gram positive and Gram negative
bacteriain liquid media. Antifungal activity of steam distillate was carried
employing poison food technique. Among bacteriatested, moreinhibition
was observed in case of E. coli followed by other bacteria. All tested fungi
were found to be sensitive among which A. terreus was least affected. It
can be concluded that antimicrobial activity of steam distillate is due to
active constituents present in the distillate. The steam distillate could be
employed in the treatment of infections caused by enteric bacteria, food
poisoning bacteria and opportunistic fungi. Further experiments should
be conducted in animal models to validate the activity in vivo.
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INTRODUCTION

Areca catechu (betel nut) is a slender, single-
trunked palmthat can grow to 30 m (100 ft). Itisculti-
vated from Eagt Africaand theArabian Peninsulaacross
tropical Asiaand Indonesiato the central Pecific and
New Guinea. Thenut ischewed asastimulant mastica:
tory by 5% of theworld’s population, makingit more
popular. Use of betel nutisoften culturaly or socially
ritualized, and there are el aborate ceremoni es attend-
ingitsuseinvariousAdanand Pecificcultures. InIndia
and Pakistan, by comparison, betel nutisconsumedin
quantitiesgreater thanlocal production cansupply, and
itisimportedinlarge quantitiesannualy. Although not
recommended for usedueto hedlth risks, the plant nev-
erthelesshasalong history of cultural importancein

many partsof theworld, and thiswill likely continue™.
Areca catechu isgrown for theimportant seed crop,
the Betd nut. Thefruit flesh on the seed has psychoac-
tive properties (stimulating effects) and in South-east
Asiaisused as such by chewing on the fruit. It pro-
duceseuphoria, heightened alertness, swesting, sdiva
tion, ahot sensation in the body and an increased ca-
pacity towork!. Arecafruitisafibrous, ovoid drupe,
5-10 x 3-5¢cm (2-4 x 1.2-2in), yellow to orange or
red when ripe; pericarp fibrous, ca. 6 mm thick. Seed
usualy 1, ovoid, globose, or dlipsoidal, 3-4 x 2-4cm
(1.2-1.6 x 0.8-1.6 in), base sometimesflattened!.
Essentid oilsarevauablenaturd productsused as
raw materiasin many fields, including perfumes, cos-
metics, aromatherapy, phytotherapy, spicesand nutri-
tion®®. Essentia oils(volatile components) can be ex-
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tracted using avariety of methods. Currently, themost
popular method for extractionissteamdigtillationin
whichwater isheated to produce steam that carriesthe
most volatilechemica sof thearomatic materia withit.
Thesteamisthen chilled (in acondenser) and there-
aulting digtillateiscollected. The Essentid Oil normdly
float ontop of the Hydrosol (thedistilled water com-
ponent) and may be separated off (4,

The pericarp of any fruitismadeup of threedis-
tinct layersnamely the exocarp, themesocarp and the
endocarp. The pericarp of arecafruitisconsidered as
awastemateria andisoften used only for burning pro-
cess. Nodataisavailableontheantimicrobial activity
of the pericarp of unripe arecafruit. Inthis study, we
have prepared thesteam ditillatefrom theunripe areca
fruit pericarp and scientifically explored theefficacy of
seamditillatetoinhibit bacteriaand fungi.

MATERIALSAND METHODS

Seamdistillation of arecapericarp

Thedidtillationapparatuscons stsof a1000ml dis-
tilling flask (to boil the mixture of plant material and
water), acondenser (to condensethe steam to obtain
thesteam distillate), and areceiving vessal. A known
weight of (100 grams) small piecesof Arecapericarp
wassubjected to seamdidtillationintheassembly. When
heated up, the plant cellsrel easetheir componentsand
someof them arevolatilized and carried by the steam.
Thevolatilecomponentswerecollected intothereceiving
flask during 3 hoursof steam distillation>e.,

Antibacterial activity of arecapericarp distillate

Gram positive bacterianamely Bacillussubtilis,
Saphylococcus aureus and Gram negative bacteria
namely Escherichia coli, Klebsiella pneumoniaeand
Pseudomonas aer uginosa were used astest bacteria.
Theantibacterid activity of seamditillateswastested
inliquid nutrient mediawith minor modifications™. The
gerilenutrient broth tubes contai ning steam distill ate of
Arecapericarp wereinocul ated with standardized vol -
umes of 24 hours old broth cultures of test bacteria
followed by incubation at 37°C for 24 hours. After in-
cubation, the optical density wasmeasured at awave-
length of 560 nm asaguideto microbia growth. The
experiment was performed in threetriad sand each set
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TABLE 1: Antibacterial activity of Arecapericarp digtillate
Optical density at 560nm

Treatment E.coli B.subtilis S.aureus K.pneumoniae P.aeruginosa
Control  0.606 0208  0.688 0.525 0.489
g:icara 0313 0149 0558 0433 0410
PENCaD - 4g34) (28.36) (18.89)  (17.52) (16.15)

distillate

Values within parentheses- % inhibition of test bacteria
TABLE 2: Antifungal activity of arecapericarp didillate
Aver age colony diameter in cm

Treatment A.niger A.oryzae A.nidulans A.terreus
Control 43 3.8 37 2.6
Arecapericarp 3.1 2.7 2.7 21

distillate (27.90) (28.94) (27.02) (19.23)

Values within parentheses- % inhibition of test fungi

included acontrol broth without digtillate.
Antifungal activity of Arecapericarp ditillate

Four species of the genus Aspergillus namely
A.niger, A.oryzae, Anidulans and A.terreus were
selected astarget fungi, some of which areknownto
cause opportunistic mycoticinfectionsin susceptible
individuas. The suspens on of spores of thetest fungi
was prepared in atest tube containing 0.85% sterile
normal sainecontaining 0.01% Tween 80 detergent!®.
Theantifunga activity was assessed using Poison food
technique®. The test fungi were inoculated on
Sabouraud’sdextrose agar platespoisoned withAreca
pericarp didtillate (10% concentration) by point inocu-
lation. Theeffect of thedistillate on fungal growthwas
determined by measuring the diameter of the colony
obtai ned on poisoned plate and comparing with con-
trol.

RESULTSAND DISCUSSION

Resultsof antibacterid activity of seamdidtillate of
arecapericarp revealed the susceptibility of al bacteria
tested (TABLE 1). Among bacteriatested, E.coli was
found to be more inhibited (48.34%) followed by
B.subtilis(28.36%), Saureus (18.89%), K.pneumoniae
(17.52%) and P.aeruginosa (16.15%). Among bac-
teria, Gram positive bacteriawere found to be more
susceptiblethan Gram negative bacteria, exceptin case
of E.coli. TABLE 2 showsantifungal activity of areca
pericarp distillate. A reduction in colony diameter of
test fungi was observed in plates poisoned with steam
distillate. All the species of Aspergilluswerefoundto
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be susceptible to the distillate. Among fungi tested,
A.oryzaewasfound to be moreinhibited followed by
others. Least inhibition was observed in case of
A.terreus.

Information about antimicrobial activity of arecais
quitelacking. Noreport isavail ableon theantimicro-
bid activity of arecapericarp distillate. Thus, the present
study becomesrelevant and theresultsare suggestive
that the distillate contains active constituents of peri-
carp which can be exploited against pathogenic mi-
crobes. Only limited literaturesare avaiad beon antimi-
crobial activity of betel nut. Tannic acid, foundinthe
arecanut extract, at higher concentrationsinhibited the
growth of E. corrodens, P.gingivalis, C.rectus and
F.nucleatum9. It was found that the hydrolysable
tanninsinthetanninfraction, whichincludetannicacid,
areresponsiblefor the antibacterial propertiesof the
nut and that prolonged intraoral exposuretothenut can
suppress bacteriain themouth™. Thephenolicsin A.
catechu Linn. weremainly distributed in root followed
by fresh unripefruit, leaf, Soike, and vein, whilethe con-
tentsof alkaloidswereintheorder of root, fresh unripe
fruit, soike, leaf, and vein. Tender shoot, the upper young
stem of thetree contained asmall amount of total phe-
nolics, condensed tannin, and total alkaloidg*?. The
phenolicsinwholefresh arecafruit involved condensed
tannins (92 mg/g of dry wt), hydrolyzabletannins (69
mg/g of dry wt), non-tanninflavans (84 mg/g of dry wt)
and simple phenolics (56 mg/g of dry wt). Thecrude
phenolic extract of arecafruit and itstwo separated
fractionsexhibited marked antioxidativeactivity and an
antimutagenic effect on 2-amino-3-methylimidazo[ 4,5
flquinalinetoward Salmondla typhimuriumTA98 and
TA 100, did not induce chromosomal aberration, and
increased thefrequency of sister chromatid exchange
(SCE) inCHO-K1 cdlg*3.

CONCLUSION

Theresults of the study revealed the potentia of
steam distillate of arecapericarp being considered as
waste generated during harvesting and processing of
arecanuts. Thedistillate could beused againgt bacteria
causing food poisoning as E.coli and Saureus, the
causative agentsof food poisoning, werefound to be
inhibited. Asthe study made use of enteric bacteria, the
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digtillatemay a so beemployed totreat infections caused
by enteric bacteria. Asinhibition of Aspergillusspecies
was observed, thedistillate could also be used against
opportunistic mycoticinfections. Further experiments
are needed to recover active constituentsfrom steam
digtillateand validateantimicrobia activity of purified
congtituentsin animal modelsi.e. invivo.
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