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The present study is to investigate the phytochemical and antibacterial
activity of different solvent extracts of leaf of Eugenia singampattiana. The
preliminary phytochemical screening revealed that alkaloids, flavonoids,
glycosides, terpenoids, steroids, saponins, phenols, tannins, coumarins,
catechin and sugars were found to be present in the methanol and ethanol
extracts of leaf of E. singampattiana. The FT-IR spectrum confirmed the
presence of C=0, C-H, C=C, C-O and C=C groups. The antibacterial activity
has been observed in the petroleum ether, methanol and ethanol extracts of
leaf of E. singampattiana against the tested bacteria with varied activity. The
methanol extract of leaf of E. singampattiana showed maximum zone of

inhibition against Staphylococcus aureus (20 mm). It is hoped that, this study
would direct to the establishment of some compounds that could be used to
invent new and more potent antibacterial drugs of natural origin.

Introduction

Plants and their derivatives play key role in world health and have long been known to possess biological activity,
30% of all modern drugs are derived from plants (Riaz et al., 2010). According to WHO, about 80% of the world’s
population relies essentially on plants for primary health care (Mckay and Blumberg, 2007). Now-a-days, most of
the research work is carried out for the development of drugs from medicinal plants for the treatment of microbial
and non-microbial disease (Kawo et al., 2009). Traditional uses of medicinal plants have fewer side effects over
allopathic medicine. Such promising fact leads to the development of herbal derived medicines all over the world
(Pal and Shukla, 2003). Plants contain flavonoids, alkaloids, tannins, phenols etc., which have biological
significance in terms of medicine development and extracts of aqueous, methanol and ethanol are good source of
antiviral, antitumour and antibacterial agents (Cowan, 1999).

Eugenia singampattiana Bedd belong to the family Myrtaceae. It is commonly known as “Kattukorandi”
by Kanikkar tribals of Agasthiarmalai, Biosphere Reserve, Western Ghats, Tamil Nadu, India. The paste prepared
from the leaf of E. singampattiana is given to treat asthma and giddiness. Paste prepared from equal quantity of
leaves and flowers is consumed by Kanikkar tribals to cure body pain and throat pain. Paste prepared from equal
quantity of leaves, flowers and tender fruits are consumed by the Kanikkars to relief from leg sores and rheumatism.
Paste prepared from equal quantity of stems, leaves and flowers is consumed with palm sugar to get relief from
gastric complaints (Viswanathan et al., 2006). E. singampattiana leaf extracts were reported for the biological
activities such as antitumor, antidiabetic, antihyperlipidaemic, hepatoprotective, antiinflammatory and in vitro
antioxidant activity (Kala et al., 2011; 2012a; 2013a,b, Tresina et al., 2012).

The present study aimed at evaluating the phytochemical screening, FT-IR and in vitro antibacterial activity
of E. singampattiana leaf against pathogenic bacteria.
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Materials and Methods

Plant Material

The leaves of Eugenia singampattiana Bedd were freshly collected from well grown healthy plants inhabiting the
natural forests of Karaiyar, Agasthiarmalai Biosphere Reserve, Western Ghats, Tamil Nadu. The plant was
identified and authenticated in Botanical Survey of India, Southern Circle, Coimbatore, Tamil Nadu, India. A
voucher specimen was deposited in Ethnopharmacology Unit, Research Department of Botany, V.O.Chidambaram
College, Tuticorin, Tamil Nadu.

Preparation of extracts for phytochemical screening and antimicrobial activity

Freshly collected leaf sample of Eugenia singampattiana were dried in shade, and then coarsely powdered
separately in a Wiley mill. The coarse powder (100g) was extracted successively with petroleum ether, methanol
and ethanol, each 250 ml in a Soxhlet apparatus for 24 hrs. All the extracts were filtered through Whatman No.41
filter paper. All the extracts (petroleum ether, benzene, ethyl acetate, methanol and ethanol) were subjected to
qualitative tests for the identification of various phytochemical constituents as per standard procedures (Saraf, 2010;
Shajeela et al., 2012 and Murugan and Mohan, 2011). All the extracts were concentrated in a rotary evaporator. The
concentrated extracts were used for antibacterial activity.

FT-IR analysis

A little powder of plant specimen was mixed with KBr salt, using a mortar and pestle, and compressed into a thin
pellet. Infrared spectra were recorded as KBr pellets on a Thermoscientific Nicot iS5 iD1 transmission, between
4000 — 400 cm "' (Kareru et al., 2008).

Microorganisms

Bacterial strains of Bacillus thuringiensis (+), Bacillus subtilis (+),Staphylococcus aureus (+), Staphylococcus
aureus (Methicillin sensitive) (+), Enterococcus faecalis (+), Salmonella paratyphi - A & B (-), Salmonella
paratyphi (-), Proteus mirabilis(-), Escherichia coli (-), Escherichia coli (ESBL) (-), Proteus vulgaris (-), Klebsiella
pneumoniae (-), Pseudomonas aeruginosa (-), Pseudomonas aeruginosa (ESBL) (-) and Mycobacterium smegmatis
(+) bacterial strains were obtained from Department of Microbiology, Bharathidasan University, Trichy, Tamil
Nadu, India. The bacteria were incubated on a nutrient agar-slant (Stationary cultures) for 48h at 37°C, followed by
inoculation in Muller Hinton Agar (MHA) medium.

Antibacterial assay

Antimicrobial study was carried out by disc diffusion method (Gokhale, 2009) against the pathogens. A loopful of
bacteria was taken from the stock culture and dissolved in 0.1ml of saline. All the tests were done by placing the
disc (6mm diameter) impregnated with (20mcg) respective different extracts on the Muller Hinton Agar surface
previously inoculated with 10ml of MHA liquid medium with Gram Positive and Gram Negative bacteria.
Respective solvents without plant extract served as negative control. Standard antibiotic tetracycline (30 mcg/disc)
was used as reference or positive control. Plates were incubated at 37°C for 24 hours. After the incubation period,
the diameter of the inhibition zone around the plant extracts saturated discs were measured and also compared with
the diameter of inhibition zone of commercial standard antibiotic discs. The inhibition zone and antibacterial
activity against the pathogenic bacteria were recorded. The experiments were repeated in triplicate and the results
were documented.

Results

The phytochemical analysis of petroleum ether, methanol and ethanol extracts of E. singampattiana leaf were
showed in Table 1. From the analysis, the presence of alkaloids, flavonoids, glycosides, terpenoids, steroids,
saponins, phenols, tannins, coumarin, catechin and sugar were observed in methanol and ethanol extracts of E.
singampattiana leaf.

From the FT-IR spectral data, presence of C=0, C-H, C=C, C-O, C-C were identified. The more intense
bands occurring at 3279.33 cm™, 2917.82 cm™, 2849.45 cm?, 1727.24 cm™ , 1685.51 cm?, 1313.94 cm® and
1443.94 cm™ corresponds to OH, C-H (alkyl), C=0, C-O and C=C stretching vibrations respectively indicate the
presence of polyhydroxy, aliphatic, carbonyl, alcohol, ether, ester and carboxylic acids (Table 2 Fig. 1).

The antibacterial activity of petroleum ether, methanol and ethanol extracts of E. singampattiana leaf
was investigated against the selected pathogens by disc diffusion methods. All the examined plant extracts showed
varying degree of antibacterial activities against the pathogens tested. The antibacterial activity of petroleum ether,
methanol and ethanol extracts of E. singampattiana leaf against tested pathogens is depicted in Table 3. The
petroleum ether extract of E. singampattiana leaf showed maximum zone of inhibition (17 mm) against Proteus
mirabilis. The minimum inhibitory zone (6 mm) was exhibited against Escherichia coli and Mycobacterium
smegmatis. Petroleum ether extract of leaf of E. singampattiana showed no zone of inhibition against Bacillus
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thuringiensis, B. subtilis, Enterococcus faecalis, Salmonella paratyphi.A, Pseudomonas aeruginosa, Staphylococcus
aureus (Methicillin sensitive), Pseudomonas aeruginosa (ESBL) and Escherichia coli (ESBL).

The methanol extract of E. singampattiana leaf showed maximum zone of inhibition against
Staphylococcus aureus (20 mm); while minimum inhibitory zone was observed against Pseudomonas aeruginosa (6
mm). Methanol extract of E. singampattiana leaf showed no zone of inhibition against Escherichia coli (ESBL). The
ethanol extract of E. singampattiana leaf showed maximum zone of inhibition against Salmonella paratyphi (18
mm); while minimum inhibitory zone was observed against Mycobacterium smegmatis.

Table 1 Phytochemical screening of powdered leaf of E. singampattiana

Tests Benzene Chloroform Ethanol Water
Alkaloid + - + n
Anthraquinone - + - -
Coumarin - - + +
Catechin + - + +
Glycoside - - + .
Flavonoid - - + +
Phenol + + + +
Quinone + - - -
Saponin - + + .
Steroid - - + .
Tannin + - + +
Terpenoid + + + -
Sugar + + + +
Xanthoprotein + + + +
Fixed Oil - - + +

Table 2 IR spectroscopic data of E. singampattiana stretching frequency (cm™)

S.No. Group Stretching frequency (cm™)
1 O-H 3407.87
2 C-H stretching (alkyl group) 2923.19
3 c=C 1448.02
4 C-H stretching (Phenyl group) 1235.09
5 C=0 1616.47
6 C-0 1384.19
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Table 3 In vitro antibacterial activity of different extracts of E. singampattiana leaf

Name of the extract/ Zone of Inhibition (mm)
S.NO. Name of the microorganisms Petroleum Methanol Ethanol AB
ether
1 Bacillus subtilis - 7 8 25
2 Bacillus thuringiensis - 15 8 23
3 Enterococcus faecalis - 10 15 24
4 Escherrichia coli 6 9 10 19
5 Escherrichia coli (ESBL) - - 8 21
6 Klebsiella pneumoniae 10 7 8 22
7 Mycobacterium smegmatis 6 15 6 15
8 Proteus mirabilis 17 9 9 17
9 Proteus vulgaris 7 9 12 22
10 Pseudomonas aeruginosa - 6 8 17
11 Psuedomonas aeruginosa (ESBL) - 9 10 24
12 Salmonella paratyphi 9 15 18 25
13 Salmonella paratyphi-A - 11 17 25
14 Salmonella paratyphi-B 10 12 14 24
15 Staphylococcus aureus 7 20 15 26
16 Stap_hylococcus aureus (Methicillin i 12 13 23
sensitive)
Discussion

Phytochemicals are chemical compounds formed during the plant’s normal metabolic processes. These chemicals
are often referred to as ‘secondary metabolites’ of which there are several classes including alkaloids, flavonoids,
coumarins, glycosides, gums, polysaccharides, phenols, tannins, terpenes and terpenoids. In the present study,
qualitative phytochemical investigation revealed that, the methanol and ethanol extracts contained some
phytoconstituents. Alkaloid, coumarin, catechin, saponin, steroid, flavonoid, terpenoid, tannin and phenol are found
in both the extracts.

Alkaloids possess antiinflammatory, antiasthmatic, and antianaphylatic properties with consequences of
altered immunological status in vivo. Furthermore, alkaloid which is one of the largest phytochemical groups in
plants has amazing effect on humans and this has led to the development of powerful painkiller medicines (Johnson
et al., 2012). Flavonoids, the major group of phenolic compounds are reported for their antimicrobial, antiviral and
spasmolytic activity. Flavonoids are able to scavenge hydroxyl radicals, superoxide anion radicals and lipid peroxy
radicals, which highlights many of the flavonoids health promoting functions in organisms. They are important for
prevention of diseases associated with oxidative damage of membrane, proteins and DNA. Flavonoids on the other
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hand, are potent water soluble antioxidants and few radical scavengers, which prevent oxidative cell damage and
have strong anticancer activity (De Sousa et al., 2007). Flavonoids have been referred to as nature’s biological
response modifiers because of strong experimental evidence of their inherent ability to modify the body’s reaction to
allergen, virus and carcinogens. They show anti-allergic, antiinflammatory and anticancer activity (De Sousa et al.,
2007, Jeeva and Johnson. 2012).
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Figure 1: FT-IR Spectrum of leaf powder of E. singampattiana

Phenolics have antioxidative, antidiabetic, anticarcinogenic, antimicrobial, antiallergic, antimutagenic and
antiinflammatory activities (Arts et al., 2005, Mithraja et al., 2011). Plant derived natural products such as
flavonoids, terpenoids and steroids etc have received considerable attention in recent years due to their diverse
pharmacological properties including antioxidant and antitumor activity (Kala et al., 2012a, Kala et al., 2012b).
Many tannin containing drugs are used in medicine as astringent. They are used in the treatment of burns as they
precipitate the proteins of exposed tissues to form a protective covering. They are also medically used as healing
agents in inflammation, leucorrhoea, gonorrhoea, burns, and piles and as an antidote. Tannins have been found to
have antiviral, antibacterial, antiparasitic effects, antiinflammatory, antiulcer and antioxidant property for possible
therapeutic applications. Tannins are known to possess general antimicrobial and antioxidant activities. Recent
reports show that, tannins may have potential value as cytotoxic antineoplastic agents (Rievere et al., 2009). It was
also reported that certain tannins were able to inhibit HIV replication selectively and was also used as diuretic
(Mithraja et al., 2012). Coumarin has been used as anticoagulant drugs and to treat lymphedema (Online). Plant
steroids are known to be important for their cardio tonic activities, posses insecticidal and antimicrobial properties
(Jeeva et al., 2011). These observations cited on phytochemical compounds support the present findings on the
usefulness of leaf of E. singampattiana in various medicaments. It suggests that E. singampattiana plant can be used
as anti-microbial activity, antioxidant, antiallergic, anti-inflammatory, antidiabetic, anticarcinogenic, anticancer
agents in the future.

The FT-IR spectrum was used to identify the functional group of the active components based on the peak
value in the region of infrared radiation. From the spectral data, presence of C=0, C-H, C=C, C-O, C-C were
identified. These bonding structures are responsible for the presence of alkyl group, methyl group, alcohol group,
ethers, esters, carboxylic acid and anhydrides.

The more intense bands occurring at 3279.33 cm™?, 2917.82 cm™, 2849.45 cm™®, 1727.24 cm™ |, 1685.51 cm
! 1313.94 cm™ and 1443.94 cm™ corresponds to OH, C-H (alkyl), C=0, C-O and C=C stretching vibrations
respectively indicate the presence of polyhydroxy, aliphatic, carbonyl, alcohol, ether, ester and carboxylic acids.
Carboxylic acids present in the medicinal plant serves as main pharmaceutical product in curing ulcers, jaundice,
headache, stomatitis, hemicranias, pain in liver, treatment of edema and rheumatic joint pains. Amines, amides and
amino acids are the main groups of protein synthesis and herbs serves as herb oil and hair tonic.

Mohan et al. (2010) used chloroform, benzene and methanol as a solvent source for the extraction. Raja
et al. (2011) used methanol and hexane as a solvent source. Anitha et al. (2012) used acetone, benzene and
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petroleum ether as a solvent source. In the present study, petroleum ether, methanol and ethanol were used as
solvent source for the extraction of metabolites. Of which, the ethanol extracted solvents showed high degree (16/16
pathogens) of antibacterial activity against the selected pathogens followed by methanol extracted solvents showed
high degree (15/16 pathogens) of antibacterial activity. Since the polarity of methanol and ethanol are higher, most
of the secondary metabolites of E. singampattiana leaves dissolved in methanol and ethanol extracts. Herbal drugs
contain unique constituents which differs from one herb to another, hence the type and extent of their medicinal
property also differs. Solubility of each constituent in an herb is very specific to different solvents used in the
extraction process. Hence, chemical nature as well as the pharmacological activity of herbal extracts obtained using
same herb with different solvents will be different (Roopashree et al., 2008). In the present study, in vitro
antibacterial efficacy of E. singampattiana leaves of petroleum ether, methanol and ethanol extracts was
quantitatively assessed on the basis of zone of inhibition. In the present investigation, E. singampattiana leaf
exhibited varying degree if inhibitory effect against the selected bacterial pathogens. Eloff (1998) reported that
methanol was the most effective solvent for plant extraction than hexane and water. The present study used
petroleum ether, methanol and ethanol for extraction. The current investigation confirmed the Eloff’s observations
with maximum activity. It has been shown that, when solvents like ethanol, hexane and methanol are used to extract
plants, most of them are able to exhibit inhibitory effect on both gram positive and gram negative bacteria
(Shyamala Gowri et al., 2010). In the present study, petroleum ether, methanol and ethanol extracts of the selected
plant also showed zone of inhibition against the human pathogens with varied diameter.

Enterococcus faecalis can cause endocarditis, bacteremia, urinary tract infections (UTI), meningitis, and
other infections in humans as well as bladder, prostrate and epididymal infections; nervous system infections are less
common (Anitha et al., 2012). The methanol and ethanol extracts of leaves of E. singampattiana exhibited
antibacterial activity against the bacteria E. faecalis (10 mm and 15 mm respectively).

Staphylococcus aureus can cause a range of illnesses, from minor skin infections, such
as pimples, impetigo, boils (furuncles), cellulitis, folliculitis, carbuncles, scalded skin syndrome, and abscesses, to
life-threatening diseases such as pneumonia, meningitis, osteomyelitis, endocarditis, toxic shock
syndrome (TSS), bacteremia, and sepsis. Its incidence ranges from skin, soft tissue, respiratory, bone, joint,
endovascular to wound infections. It is still one of the five most common causes of nosocomial infections and is
often the cause of postsurgical wound infections. Each year, some 500,000 patients in American hospitals contract a
staphylococcal infection. The methanol and ethanol extracts of leaves of E. singampattiana showed antibacterial
activity against the bacteria S. aureus (20 mm and 15 mm).

Salmonella are potential enteric pathogens and a leading cause of bacterial foodborne illness. In addition,
Salmonella species have been implicated in a spectrum of other diseases, including enteric or typhoid
fever (primarily Salmonella typhi and Salmonella paratyphi), bacteremia, endovascular infections, faecal infections
(eg, osteomyelitis), and enterocolitis (typically Salmonella typhimurium, Salmonella enteritidis, and Salmonella
heidelberg). The petroleum ether, methanol and ethanol extracts of leaf of E. singampattiana exhibited antibacterial
activity against Salmonella paratyphi B (10 mm, 12 mm and 14 mm respectively) and Salmonella paratyphi (9 mm,
15 mm and 18 mm respectively).

The results of the present study suggest that, the methanol and ethanol extracts of E. singampattiana leaf
can be used to treat urinary tract infections, skin infections and food borne illness. Based on the present study on
phytochemical and antibacterial activities, it is concluded that, the leaf of E. singampattiana contains various
bioactive compounds with high degree of antibacterial activity against various pathogens. It is hoped that, this study
would lead to the establishment of some compounds that could be used to formulate new and more potent
antimicrobial drugs of natural origin. Further study will emphasize the isolation and characterization of active
principles responsible for bioefficacy and bioactivity.
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