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A study on the phytochemical analysis, silver nanapticle synthesis
and antibacterial activity from seed extract ofAreca catechu L.

Abstract

The present study was carried out to screen phgtoccals like carbohydrates,
terpenoids, resins, saponins, tannins and alkalmdhe seed extract ofreca catechu by
standard protocols and antibacterial activitiesseéd extract as well as silver nanoparticles
prepared from seed extracts. The characterizatiagil\@r nanoparticles was studied by using
FTIR, SEM and UV- Visible spectrophotometer. Aatiterial activity was done with aqueous,
methanol and AgN©seed extracts against five bacterial species \Balmonella typhi,
Klebsiella pneumoniae, Saphylococcus aureus, Pseudomonas aeruginosa and Bacillus substilis
by agar well diffusion method. The seed extraawsdd positive results for carbohydrate,
terpenoids, tannins and saponins. The colour ofstiiation after treating with AgNQOwas
changed from light brown to dark brown confirmee tleduction of silver ion in presence of
plant extract and formation of silver nanoparticlédaximum absorption was observed at 400
nm and the size of silver nanoparticles producesl oval in shape with the diameter of 553-610
nm. Pseudomonas aeruginosa was found to be the good organism resistant aanmesa nut

seed extracts while others were showed intermediétets.
Key words: Areca nut, silver nanoparticles, antibacteriahaigti

Introduction

The medicinal properties of plants have been inyatgd in the recent scientific
developments throughout the world, due to theirepbtagainst several disease, minor side
effects and economic viability. Several compoundsely distributed in plants which have been
reported to exert multiple biological effect, inding antioxidant, free radical scavenging
abilities, anti-inflammatory and anti-carcinogeniKumar et al., 2003; Raoet al., 2011).
Recently, natural plants have received much atirrds sources of biological active substances
including antioxidants. Numerous studies have lsened out on some plants, vegetables and
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fruits because they are rich sources of antioxglasuich as vitamin A, vitamin C, Vitamin E,
carotenoids, polyphenolic compounds and flavoneitisch prevent free radical damage, and

reducing risk of chronic diseases (Prasad and B2€lit1).

The development of antibiotic resistant bacterid #me toxicity caused by prolonged
drug treatment has led to the wide use of medi@taaits by the traditional medical practitioners
for curing various diseases in their day to dayctica (Kauret al., 2009). Indians have long
been using many of the herbal products and formauatto counter the microbial activity on

open wounds and skin infections well before theeimions of antibiotics.

Now-a-days, nanotechnology has grown to be an itapbresearch field in all areas
including medicinal chemistry. It is expected toalkitionize both science and society. There is
growing need to develop eco-friendly and body benignoparticles process without use of
toxic chemicals in the synthesis to avoid adverfeces in the biochemical applications
(Ankanna and Savithramma, 2010). Synthesis andacteization of nanoparticles is an
important area of research as selection of sizesaage of nanoparticles provide an efficient

control over many of the physical and chemical praps.

Nanoparticles are synthesized using plant matefTdde various phytochemicals present
within the plant result in effective reduction afver salts to nanoparticles (Ahmatal., 2008;
Loo et al., 2012). The synthesized silver nanoparticles weet Leffectively against multidrug
resistant bacteria. It has reported that silveroparticles are nontoxic to humans and most
effective against bacteria, virus and other eukizymicro-organisms at low concentrations and

without any side effects (Kumar and Naidu, 2003jitheammaet al., 2011).

Research on such plants can provide useful infoomdor their exploitation in treating
diseases. Areca n(Areca catechu) is one such plant which has been used in diffesgstem of
traditional medication for the treatment of disesased aliment of human being. Areca nut is
used for treatment of a mental disorder calledzsgitirenia and eye disorder called glaucoma; as
a mild stimulant and as a digestive aid and alsoespeople used as recreational drug because it
spreads central nervous system. Areca nut contaiagn biochemical compounds like
polyphenols, fat, starch and alkaloids (Waa@l., 1997; Winstock, 2002; Wet al., 2011). It

cleanse the mouth, impart a sweet aroma to it,resghdis beauty and cleanse and strengthen the
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voice, tongue anteeth, the jaws and the sense or (Krishnamurthy, 2009)Areca was toute
as amedicine for digestive and dental fth and also used tiacilitate bowel movements ai
reduce intestinal worm@riyankaet al., 2009; Mariaet al., 2012; Chinet al., 2013;Kumar et
al., 2015;Marium and Tuslima, 201.

Areca catechu L. belongs to the family Arecaceae or Pal. The areca nut palm
cultivated ascash crop or plantation cr (Plate 1). Itis the fourth most commonly used so«
drug, ranking after nicotine, ethanol and caff. It has been mentioned in the Sans
manuscripts and used as food, medicine, < and religious purpose3he palm is believed i
have originated in thBhilippiney, but is widespread in cultivatiofor their seec and is
considered naturalized in south«China, Taiwan, IndiaSri Lanka, Cambodia, Laos, Thailal
Vietnam, Malaysialndonesia, Bangladesh, MaldivesNew Guinea many of the islands i

the Pacific Ocearand also in tt West Indies.

Plate 1: Areca nut plant bearing fruits in bunche: and dehusked dried seer chali

The aim of the present study was to carry out tigqehemical analysis, antimicrob
activity and synthesis of silver nanoparticles fribra seeds cAreca catechu.

Materials and methods

Preparation of extract from the fruit parts of the collected plant:The fruits fron selected
plantwere collected from Hebri, Udupi District, and Kataka. They were then dried, dehus,
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cleaned by washing several times with deionizecewand allowed it to shade dry for 7-8 days.
Then it was kept in hot air oven at 60for 24-48 hours until it was dried completely.eTdiried

seeds were powered using motor and pestle to ofaipowder.

Preparation of aqueous and methanol extractFive gram of plant sample was taken in a
conical flask with 50 ml of distilled water to gaueous and 25 ml of distilled water and 25 ml
of methanol to get methanol extract of the samalent separately, mixed and covered with
aluminum foil. Then it was kept in water bath aemperature of 5 - 60°C for 7-8 hours, the
mixture in the flask was allowed to pass throughatkttan filter paper no. 1 and filtrate was put
in a clean weighed china dish. This was kept inewaath open, till all the filtrate evaporated
leaving behind a film of plant residue. The chinahdwas weighed before and after the
evaporation of the filtrate, to know that how muelidue was obtained. The extract was stored
in screwed tubes which is stored at -20°C to prevlee loss of bioactive compounds until

further use.

Phytochemical screening of the plant extract:Phytochemical tests for carbohydrates,
saponins, tannins, alkaloids, terpenoids and raegare carried out on the aqueous and methanol
extracts reconstituted in respective solvents ustagdard protocols (Fernandezal., 2010;
Chandrappat al., 2011).

Synthesis of silver nanoparticlesfruit parts were collected and air dried for 2-§gand then
kept in the hot air oven at 60°C for 24-48 hoursilunis dried completely. The dried sample
was grounded to fine powder using mortar and peBte the synthesis of silver nanoparticles,
1Mm aqueous extract of silver nitrate was prepagegl;of fruit powder was mixed with 350 ml
of silver nitrate solution and centrifuged at 20@®n for 30 minutes. The supernatant were
collected and heated at @5 A change in the colour of the solution was obserafter heating

the mixture for 10 minutes. The extracts were statedC for further use.

Characterization: The reduction of pure Agions was monitored by measuring the UV-Vis
spectrum of the reaction medium at 5 hours aftkrtidg a small aliquot of the sample into

distilled water. UV-Vis spectral analysis was ddryeusing UV-Vis spectrophotometer. Fourier
Transform Infrared Spectroscopy (FTIRas used to recognize the functional groups boand t

the silver surface and involved in the formatiorsd¥er nanoparticles. The lyophilized powder
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sample was examined by Infrared (IR) spectrum at gpectral range of 1000-4000 tm
Scanning Electron Microscopic (SEM) analysis of/eil nanoparticles was done using SEM
machine. Thin films of the sample was prepared @ardon coated copper grid by dropping a
very small amount of the sample on the grid, egtlaition was removed using a blotting paper
and then the film on the SEM grid was allowed tg by putting it under a mercury lamp for 5

minutes.

Antimicrobial screening of the crude extracts: The bacterial strains used for present
investigation are Pseudomonas aeruginosa, Klebsiella pneumoniae, Bacillus subtilis,
Saphylococcus aureus and Salmonella typhi were obtained from P.G Department of
Biotechnology, Alva’s College and Alva’s MLT CollegMoodbidri. A loop full of culture was
inoculated into nutrient broth and incubated atG76r 24 hours to obtain a bacterial culture.
This procedure was carried for the selected battedltures to obtain inoculums of particular
broth cultures. The well method was employed taygbhe plant materials for antimicrobial
activity. Petri dishes were plated with Mueller Kin Agar media and allowed to solidify for 30
mins. The test organisms were then spread on tii@csuof the media using sterile swab stick.
Cork borer was used to bore wells in media. Theeags, methanolic and silver nanopatrticle
extract of different concentrations (50 pl, 100apd 150 ul) were separately dispensed into the
wells of different plates using a micropipette. égative control of water and a positive control
of Amphicillin were kept and the extract was allalte diffuse for 30 mins at room temperature.

The plates were incubated at 37°C for 24 hourstl@adones of inhibition were measured.
Results

The phytochemical screening of the extract of #wesca catechu seedextract showed
positive result for carbohydrates, terpenoids, taamd saponins while negative result for resin

and alkaloids as showed in table 1.

Table 1: Phytochemical analysis of methanol and agous extract of the areca nut seed

Constituents Agueous extract Methanol extract
Carbohydrates + +
Tannins + +
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Alkaloids - -

Terpenoids + +

Resins - -

Saponins + +
+ present, - absent

Synthesis of silver mnoparticles: Formation of silver narmarticles by the reduction of silv
ions during the exposure Areca catechu seed extract was recorded @yange in colot of the
reaction mixture from light brown to dark bro (Fig. 1) after 10 minutesf incubation whict

indicated the formation of silver nanopartit.

’

Fig. 1: Synthesis of silver anopatrticles confirmed by color change

Ultraviolet- Visible (UV- Vis) Spedra analysis. The silver nanoparticleformed in the aica

nut seed extract solutioexhibitec an absorptionspectrum ranging from 3-800 nm with a
peak at 435 nm (Fig. 2).
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Fig. 2: UV- Visible Spectroscopy of areca nut silvenanoparticle extract

Fourier Transform Infrared Spectroscopy (FTIR): The spectra of nanoparticles obtained
from Areca catechu seed extract showed absorption peaks at 3827.0%7 88771.13 cr,
1809.41 crit, 1751.05 crit, 2337.72 crif, 1608.63 crif, 1624.84 crif, 819.76 critand 867.57
cm® for different groups (Fig. 3).
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Fig. 3: FTIR analysis showing functional gpup spectrums
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Scanning Electron Microscopic (SEM) study The synthesized silver nanopatrticles from areca

nut seed extracts were oval in shape with the demm@nged from 553 to 610 nm under
10,000X magnification (Fig. 4).
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Fig. 4: Silver nanoparticles obtained fromA. catechu seed extract under SEM

Antibacterial activity for different concentrations of the plant extract: The antibacterial
activity of aqueous, methanolic and silver nanopled of areca seed showed varied
susceptibility and resistance. The different extrBsuedomonas aeruginosa showed high
sensitivity for the aqueous extract of the plaet, ithe zone of inhibition for this organism was
more when compared to other organisms for the acueatract of the plant. ThBacillus
subtilis was less sensitive for the aqueous extract was(Tegse 2).Pseudomonas aeruginosa
was high sensitive for the methanol extract of seed andBacillus subtilis and Klebsiella
pneumoniae showed less sensitivity compared to other organfemthe methanol extract (Table
3). Pseudomonas aeruginosa showed high sensitivity for the extract of silveanoparticle
synthesized fromAreca catechu. Bacillus subtilis showed less sensitivity whil&lebsiella
pneumoniae did not exhibit any inhibition (Table 4).
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Table 2: Antibacterial activity for the aqueous extact of A. catechu seed

Zone of inhibition (mm) for different
Test organisms concentrations of the methanol extract
50 pl 100 pl 150 pl

Pseudomonas aeruginosa 13 16 17
Bacillus subtilis 10 15 15
Saphylococcus aureus 10 12 12
Klebsiella pneumoniae 09 13 13
Salmonella typhi 09 12 11

Table 3: Antibacterial activity for the methanol extract of A. catechu seed

Zone of inhibition (mm) for different
Test organisms concentrations of the methanol extract
50 pl 100 pl 150 pl
Pseudomonas aeruginosa 5 7 8
Bacillus subtilis 3 3 5
Staphylococcus aureus 4 5 7
Klebsiella pneumoniae 2 4 5
Salmonella typhi 7 9 10

Table 4: Antibacterial activity of silver nanoparticles synthesised from
A. catechu seed extract

Zone of inhibition (mm) for different
Test organisms concentrations of silver nanopatrticles
50 pl 100 pl 150 pl
Pseudomonas aeruginosa 15 16 16
Bacillus substilis 13 15 15
Staphylococcus aureus 14 15 16
Klebsiella pneumoniae - - -
Salmonella typhi 12 13 14
Discussion

Medicinal plants are the most productive sourceesf compounds and drugs of natural
origin. Most of the natural products isolated fromadicinal plants are the secondary metabolites,
which include alkaloids, tannins, flavonoids, stdsp terpenoids, phenylpropanoids and
anthraquinones Some of the products have nutri@iie and antifungal and antibacterial
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activities. Ayurveda has related research effortéciv have led to generation of enormous
amount of scientific information concerning plantsjde plant extracts, and various substances
from plants as medicinal agents during last 30 Qoydars. In the present investigation, the
phytochemical analysis ofreca catechu seed extract showed presence of carbohydrates,
terpenoids, tannin and saponins, and absenceiofaed alkaloids by qualitative tests. In one of
the earlier study by Weet al. (2011) reported the presence of phenolic constitu@and
antioxidant activities of areca seeds.

Silver nanoparticles bear characteristic dark braefour due to the excitation. The
change in colour of the reaction mixture after liutes was observed in the present study.
Similarly, on other studies with the leaves ®fensonia hyderobadensis and stem bark of
Boswellia by Savithrammat al. (2011) and Baishyaet al. (2012) revealed the synthesis of silver
nanoparticles and noted the reduction of silver ilrsilver nitrate solution exposed to plant
extract followed by colour. Ankanna and Savithran{@@10) also reported that the stem bark of
Boswellia ovalifoliata solution of the silver ion complex started to apamhe colour from yellow
to dark brown colour in aqueous solution. There fasg other recent works supporting the
present investigation (Lakshretial., 2014; Prathibhet al., 2015).

The synthesized nanoparticles of areca nut seedotxxhibited a maximum absorbance
peak at 400 nm. Similarly, Geethigal. (2012) reported a narrow absorption band at 45@ndh
Maribel et al. (2009) reported that the absorption peak of silwvanoparticles by chemical
reduction method was 412 nm. FTIR analysis was twmeithe characterization of the extract and
the resulting nanoparticles. The biomolecules whih involved in the reduction of silver ions
can be identified by absorption peaks in the specainge of 1000-4000 ¢h Saifuddinet al.,
(2009) observed the FTIR measurements to idertigypossible biomolecules responsible for
capping and efficient stabilization of the metahoparticles synthesized in leaf broth. The
synthesized silver nanoparticle of areca nut sedrh@ was oval in shape with a diameter
ranged from 553-610 nm. Christensenal. (2011) and Charusheet al. (2013) reported
spherical shaped nanoparticles of 10-25 nm and Hémetal. (2010) obtained the nanopatrticles
of 52-104 nm. In other studies, hexagonal shapedpsticles of 80-120 nm and 90-120 nm
were reported (Lakshret al., 2014; Prathibha&t al., 2015). According to Mie theory, only a

single surface Plasmon resonance band is expentdtiei absorption spectra of spherical
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nanoparticles, whereas the number of peaks in@easeanisotropy increases (Rajeshal.,
2009).

In this study on the antibacterial activity of im&hol and aqueous extracts from seeds of
Areca catechu resulted in highest inhibitory zone wifseudomonas aeruginosa and minimum
zone of inhibition byKlebsiella pneumoniae. Chin andFernandez (2013) examined the
antimicrobial performance of methanolic extraci®oéca catechu seeds against mixed oral flora
from tooth scum and Gram negative laboratory isslaVarying concentrations & catechu
ethanol extract was tested for antimicrobial astiagainst 0.5 Mc Farl and of mixed oral flora
and eight Gram negative clinical isolates by agafl wiffusion method. All concentration
showed to inhibit oral flora models with zone ofiioition about 7-18 mm. In the present study
of silver nanoparticles synthesized using arecasaatl extract exerted a significant antibacterial
activity compared with positive control and othexcterial strains which symboliesd that the
extract have antibacterial activity. By increasthg dose of the extract higher inhibitory zone
was found. The antibacterial activity can also lbenpared with other silver nanoparticles
synthesized from leaf extracts 8fensonia, which also showed activity agairistcoli, Bacillus
subtilis, Staphylococcus aureus andKlebsiella pneumoniae (Savithrammaet al., 2011). Mariaet
al. (2012) also reported the antimicrobial effect afca nut extract on oral pathogens which are
of other bacterial strains b@andida albicans showed positive inhibitory effect. On the other
hand, Marium and Tuslima (2015) obtained inhibiteffect against Gram negative bacteria
when carbon tetrachloride extract was used compatitd methanol extract of areca seeds.
Similarly, Kabbashi (2015) tested ethanolic andthaeolic fruit extract of Balanites
aegyptiaca against two Gram positive, two Gram negative @vafungal species, among which
the methanolic extract exhibited high activity prigainstAspergillus niger, Bacillus subtilis
and Staphylococcus aureus, whereas it was an intermediately active agaiastoli, Candida
albicans and, Pseudomonas aeruginosa. He concluded that the ethanolic extract prowedé
had high activity on all bacteria and fungi.

Senthil et al. (2012) and Kumaret al. (2015) reported an overview of many
phytochemical characteristic of areca nut seed tmtapeutic effect on various disease
conditions on human beings. Areca nut seed bioat@niompounds have been recently

recognized as functionally active molecules, pagsgsantioxidant, antidiabetic, antiallergic and
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other useful properties, as well as exert protece¥fects against cardiovascular and other

diseases.

Conclusion: Being an important cash and commercial crop, teeaanut has got multifacinating
medicinal properties.The present studgonfirmed the silver nanoparticle formation usihg t
areca nut seed extract and its antimicrobial ptegseagainst selected bacterial species, some of
which are human pathogens. Further study requoadé these nanoparticles for the treatment

of disease using animal models.
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