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Abstract: A large number of the plants are claimed to possess the antibiotic properties i
traditional system and are also used extensively by the tribal people throughout the world
now mostly thought that nature has given the cure of every disease infame or another.

Plants have been known to cure people from various diseases in Ayurveda. Effects of
extracts of the petals oflibiscus rosa sinensis, cucurbita maxiteaves oMoringa oliefera ,
aerial parts ofC. leucanthemumand rhizome ofAcorus calamuswvere studied for the
antibacterial and antioxidant activity. The research showed that the methanolic extract
more effective than the agueous extract. The antioxidant activity of the five samples

carried out using DPPH which showdt out of the five plantdMoringa oliefera and Acoru:
Calamushas better antioxidant properties which could be very useful against reactive ox
species that are formed during oxidative stress.
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INTRODUCTION

Nature has been the source of medicinal agents for thousands of years and an impressive
number of modern drugs have been isolated from natural sources, many based on their use in
traditional medicines. Theaditional medicinal methods, specially the use of medicinal plants,
still play a vital role to cover the basic health needs in developing countries. Moreover, the use
of herbal remedies has risen in the developed countries in the last few decadesisin th
connection, plants continue to be a rich source of therapeutic agents. The active constituents of
many drugs are found in plants or are produced as secondary metabolites. Secondary
metabolites are biosynthesized in plants for different purposes incudjrowth regulation,

inter and intraspecific interactions and defense against predators and infections. Many of
these natural products have been shown to present interesting biological and
pharmacological activities and are used as chemotherapeutiotager serve as the starting
point in the development of modern medicines (Verpoorte, 1998 and 2000). The remarkable
contribution of plants to the drug industry has been possible, because of the large number of
phytochemical and biological studies all otlee world. In fact, plants produce a diverse range

of bioactive molecules, making them a rich source of different types of medicines. Higher
plants, as sources of medicinal compounds, have continued to play a dominant role in the
maintenance of human hetl since ancient times (Farombi, 2003). Over 50% of all modern
clinical drugs are of natural product origin (Stuffness and Douros, 1982).

For the present study five plants were selected. The selection of these plants was based on the
observation that theseare being used by local healers intensively for treatment of various
ailments. The details of these plants are as follows.
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BIOLOGY OF SAMPLES
1. Hibiscus rosa sinensis

Classification

Kingdom : Plantae

Subkingdom : Tracheobionta
Superdivision: Spermatophyta
Division : Magnoliophyta

Class : Magnoliopsida
Subclass : Dilleniidae

Order : Malvales Figure 1Hibiscus rosa sinensis
Family : Malvaceae

Genus : Hibiscus

Species : Hibiscus rosa sinensis
Characteristics

The planthibiscus rosa sinensiglong to the family malvaceae known in Sanskrit as japa or
rudrapushpa the roots are cylindricallscm inlength and 2 cm in diameter, e¥fhite and with

light brown transverse tentacles. The roots tastes sweet are mucilaginous. The leaves are
simple ovate or ovallancoate and are entire at the base and coarsely toothed at the apex. The
corolla consists of 5 pals red and about 8 cm in diameter. The flowers are demulcent,
refrigerant, aphrodisiac, emollient and emmenagogue. Petals are used to stimulate thicker hair
growth and to prevent premature greying, hair loss and scalp disorders.
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2. Cucurbita maxima

Classification

Kingdom : Plantae
Subkingdom : Tracheobionta
Superdivision : Spermatophyta
Division : Magnoliophyta
Class : Magnoliopsida
Subclass ; Dilleniidae
Order : Violales Figure 2:Cucurbita maxima
Family : Cucurbitaceae
Genus ; Cucurbita
Species : maxima
Characteristics

They are large low creeping vine having very large leaves those are palmate with a maple shape
having small sharp serrations along the margin; flowers are very large bright yellow with messy
edge; fruit is a large. Pumpkin seeds are rich in sterols, vitamin E, fatty acids afutaoteim

amino acids. Pharmaceutically, they are used in treating rheumatism, bladder disorders,
wounds, stomach upsets, burns, intestinal worms, {aegliting, benign progatic hyperplasia,

and certain female reproductive complaints. Pumpkin seeds also possess vitamin B, and many
essential minerals such as iron, zinc, and they are very nutritious and stimulating. Other
nutrients found inCucurbitaseeds are magnesiumhosphorus, copper, potassium, niacin, folic
acid, riboflavin, thiamine, pantothenic acid, and antioxidants. Zinc helps the healing process
generally useful in treating the enlarged prostate gland and pantothenic acid helps to be in
good health.
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3. Acorus calamus

Classification

Kingdom : Plantae
Subkingdom : Tracheobionta
Superdivision: Spermatophyta
Division : Magnoliophyta
Class : Liliopsida
Subclass ; Arecidae

Order : Arales Figure 3:Acorus calamus
Family : Acoraceae
Genus ) Acorus
Species : calamus
Characteristics

Acorus calamuss a perennial plant growing to 1 m (3ft 3inch) by 1 m (3ft 3inch). It starts
flowering from May to July and the seeds mature from July to August. The flowers are bisexual
and are pollinated by insects. The plant prefers clay soils with slightly acalkatine nature. It
cannot grow in the shade and requires wet soil; it can also grow in water. The root is
emmenagogue, aphrodisiac, stimulant, carminative, diaphoretic, hypotensive, expectorant, and
febrifuge, aromatic, hallucinogenic, analgesic, sedatstemachic and vermifuge. They are
used in the treatment of digestive disorders, bronchitis, sinusitis etc. They are said to have
excellent tonic powers of stimulating and stabilizing the appetteorusis used externally to

treat skin eruptions, neurgia and rheumatic pains. Chewing the root is said to kill the taste for
tobacco.
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4. Moringa oliefera

Classification

Kingdom : Plantae
Subkingdom : Tracheobionta
Superdivision ; Spermatophyta
Division : Magnoliophyta
Class : Magnoliopsida
Subclass ; Dilleniidae
Order : Capparales
Family : Moringaceae Figure 4Moringa oliefera
Genus : Moringa
Species : oleifera
Characteristics

Moringa oleifera is a small, fast growing evergreen or deciduous tree. The bark isstfigk,
corky and deeply fissured, the leaves are usually tripinnate, the leaflets are elliptic, the flowers
are generally white and fragrant in large panicles, the pods are pendulous green in colour
triangular and ribbed within trigonous winged seeds. laditional Indian medicine various
parts of the tree are used therapeutically for treatment of venomous bites, ascites and
rheumatism and helps in lowering blood pressure. The root and bark of young trees are
considered rubefacient, stomachic carminativeseicant and abortifacient. The flowers and
roots contain an antibiotic that is highly effective in the treatment of cholera. The leaves, rich in
vitamin A and C, are considered useful in respiratory ailments. The juice extracted from the
leaves has strongntibacterial and antmalarial properties.
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5. Chrysanthemum leucanthemum

Classification

Kingdom : Plantae
Sub Kingdom : Angiosperms
Order : Asteraces
Family : Asteraceae
Subfamily : Asteroideae
Tribe : Anthemideae
Genus : Chrysanthemuneucanthemum
Figure 5Chrysanthemum leucanthemum
Characteristics

Chrysanthemunis a genusof about 30 species of perennial flowering plants in the family
Asteraceae, native to Asia and nogtastern Europe. These are herbaceous perennial plants. It
is perennial or rarely annual herbs, witkddish tippedroots. Leaves alternate, entire, sereat
pinnatifid. Capitula radiate or discoid, pedunculate, solitary € @& lax corymbs, terminal.
Involucre sauceshaped, 34 seriate, phyllaries herbaceous, outer narrowly and inmeradly
membranous- margined. Receptacle convex, distinctly alvealat#hout paleae. Ray florets,
when present, mostly uniseriate, female, fertile, with white, pinkoocasionally yellovigules.
Disc florets and marginal florets, when ray florets absent, bisexual, witlokded, basally
spongy and swollen in fruit, ytelv, corolla tube.

The medicinal values @hrysanthemunare different depending on the varieties. The white or
yellow Chrysanthemunhas been used for cold, headashand inflamed eyes. The wildriety
has been made into a decoction to treat retained mes, as a wash for infected and cancerous
sores and as a fomentation for enlarged glands.
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EXPERIMENTAL PROCEDURE
MATERIALS AND METHODS

The present research work was carried out in Biochemistry and Microbiology Lab. Department
of Biotechnology, Bengdlollege of Engineering and Technology, Durgapur during the year
2014 2015.

EXTRACTION

The plant materials were collected from the locality of Durgapur. The leaves and flowers were
initially separated from the main plants body and rinsed with distilledenagfter wards the
samples were dried under shade paper towel in laboratory and then homogenized into fine
powder using a mortar and pestle. Were stored in air tight bottles and were used for all the
extraction process.

Aqueous Extraction

Cold Aqueous Hraction

10g of each flower and leaves air dried powder was weighed and soaked separately in 50ml
cold water in a conical flask stoppered with rubber cork and left undisturbed for 24 hours and
then filtered off using sterile filter paper (What Man No: djoi a sterile conical flak and were
subjected to water bath evaporation so that the aqueous solvent was evaporated at its boiling
temperature 100°C. The extract was got with the help of muslin cloth and was subjected to
centrifugation at 5000Xg for 5 mineg and the supernatant was obtained and stored at 4°C for
further use [Farombet. al, 2003].

Solvent Extraction

Methanol Extract

10g of each leaf and flower air dried powder was weight and was placed in 100ml of organic
solvent (methanol) in a conical flask and then kept in a rotary shaker a22@0pm for 24
hours after 24 hours it was filtered with the help of muslin cloth ardtafuged at 5000 rpm

for 15 minutes. The supernatant was then collected in a round bottom flask and the solvent
was evaporated to make the final volume of efoeirth of the original volume, providing a
concentration of 40 ug/0.1ml. It was stored at 40AGir tight bottles for further studies [Ikram

et. al, 1984].

PHYTOCHEMICAL SCREENING

x Materials Required
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Ferric chloride, Sodium hydroxide, Glacial acetic acid, Chloroform, Sulphuric acid (Conc.), Acetic
anhydride, Fehling solution (A & B), Potassiunhmimate, Hydrochloric acid (diluted), Nitric
acid (concentrated).

PROCEDURE

Phytochemical analysis was carried out for all the extracts as per the standard methods.
1. Detection of Alkaloids

Extracts were dissolved individually in dilute Hydrochloric acitifétered.

al 8SNWa ¢Sady

CAfONIGS&a 6SNB UGUNBIFGSR 4AGK al&@SNWa NBI ISy
yellow coloured precipitate specifies the presence of alkaloids.

2. Detection of Carbohydrates

Extracts were dissolved individually in 5 dastilled water and were filtered and those filtered
extracts were used to test for the presence of carbohydrates.

CSKfAyawa ¢Sady

Filtrates were hydrolysed with dil. HCl and were neutralized with alkali and heated with
CSKfAYy3awa a2t daiokrddpretipitate indicatetee Magdernice o reducing sugars.

3. Detection of Glycosides

Extracts were hydrolysed with dil. HCI, and then subjected to test for the change of colour of
the samples.

4. Detection of Steroids and Terpenoids

In 1 ml of methanoplant extract 1ml of chloroform was added aneB2nl of acetic anhydride
was mixed then 2 drops of concentrated 1$Q was added. The dark green coloration of the
solution indicates the presence of steroids and pink or red coloration of the solutioratadic
the presence of terpenoid.

5. Detection of Saponins
Froth Test:
Extracts were diluted with distilled water to 20ml and this was shaken in a conical flask for 15

minutes. Formation of foam indicates the presence of Saponin.
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Foam Test:

0.5g of extract wa shaken with 2ml of water. The produced foam continues for ten minutes it
indicates the presence of Saponin.

6. Detection of Phenols
Ferric Chloride Test:

Extracts were treated with 3 to 4 drops of ferric chloride solution. Formation of bluish black
colourspecifies the presence of phenols.

7. Detection of Proteins and Amino Acids
Xanthoproteic Test:

The extracts were treated with few drops of concentrated Nitric acid. Occurrence of yellow
colour indicates the presence of proteins.

8. Detection of Flavonoids

In Methanol extract 10% NaOH was added and dilute HCI was added to that solution. The
change of colour from yellow to colourless provides the positive result.

ANTIBACTERIAL ASSAY
U Microorganism used for AntBacterial Assay

The microbial strains are standardchish were obtained fromMTCC (Microbial type culture
collection) The bacterial strains studied amacillus subtilis, Proteus mirabilis, Klebsiella
pneumoniae, Escherichia coli, and Pseudomonas fluorescens

0 Material Required

x Soyabean casein digest mediiryptone soya Broth)
x Mueller Hinton Broth

x Mueller Hinton Agar (AgaAgar)

U Culture preparation for AntiBacterial Assay

The cultures were grown on Tryptone soya broth 37 °C for 24 hours in the test tube in an
incubator. The turbidity was measured by adjng to 0.5 Mac Far land standards (108
CFU/ml).
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U Agar Well Diffusion Method

Muller Hinton agar plates were prepared and wells of 6mm were cut and swabbed with
RAFTFSNBY U Odz Gdz2NBa yR (GKS Odzi ¢Stta gSNBE (K
extracts of flowers and leaves separately and the plates were kept for incubation at 37°C for 24

hrs. [Artizzu etal., 1995].

ANTIOXIDANT ACTIVITY

DPPH Assay: Free Radical Scavenging Activity
Materials Required

x 2, 2Diphenytl-Picryl hydrazyl

x  Ascorbic aid

x  Methanol

x Ethanol

PROCEDURE

The antioxidant activity oAcorus calamysMoringa oliefera, Cucurbita maxima, Hibiscus rosa
sinensisand Chrysanthemum leucanthemumethanolic extracts and the standard antioxidant

ascorbic acid were assessed on the basis of the radical scavenging effect of the stable 2, 2
diphenytl-picrylhydrazyl (DPPH) free radical activity according to the method described by
Brand William et al.(1995). The methanol extract with different concentrations (10, 50, 100,
HAnXE nanX cnn >3kYE0 gSNBE LINBLI NSBR dzaAy3a YSiGK
Imnn >3kYE &az2tdziAz2y® ndann 22 2F 5ttt  &a2fdziA2
solution was mixed with 5 ml of extract solution and standard solution distinctly. These solution
mixtures were kept in dark for 30 min. The degree of DPPH purple decolourization to DPPH
yellow indicated the scavenging effectiveness of the extract. The rbhsoe of the
combination was determined at 517 nm using-Migible Spectrophotometer and ascorbic acid

was served as a positive control. Lower absorbance of the reaction mixture indicated higher

free radical scavenging activity.

% DPPH Radical ScavengingA¢ B/ A x 100
Where,

A = Absorbance of Control
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B = Absorbance of Test Sample

Figure 6:Procedure of Antoxidant Activity

Reducing Antoxidant Power Assay

The reducing antioxidant power of plant methanolic extracts was determined by the method o
Oyaizu (1986). Different concentrations of plant extracts in 1 ml of distilled water were mixed
with phosphate buffer (2.5 ml, 0.2 M, pH 6.6) and potassium ferricyaniglee(KNy] (2.5 ml,

1%). The mixture was incubated at’80for 20 minutes. After th&2.5 ml of trichloroacetic acid
(10%) was added to mixture. Then the solution wa centrifuged for 10 minutes at 3000 rpm.
From the upper layer 2.5 ml of the supernatant was mixed with 2.5 ml distilled water and 0.5
ml, 0.1% Fegl The absorbance was measdrat 700 nm against a blank using -Ui¢
spectrophotometer.

Increased absorbance of the reaction mixture indicates the increase in reducing power.
RESULTS
Phytochemical Screening

Table No. 1: Phytochemical Assay Results

Sl. No. Phytochemicals Sample Sample Sample Sample Sample
1 2 3 4 5

01. Tannins +ve +ve +ve +ve +ve

02. Saponin +ve +ve +ve -ve -ve

03. Flavonoids +tve +tve -ve +ve -ve
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04. Cardiac +ve -ve +ve +ve +ve
Glycosides

05. Steroids +ve +ve +ve +ve +ve

06. Terpenoids +ve +ve +ve +ve +ve

07. Carbohydrates -ve -ve +ve -ve -ve

08. Phenols +ve -ve -ve -ve -ve

09. Proteins +ve +ve +ve -ve -ve

10. Alkaloids +ve +ve -ve +ve +ve

The phytochemical screening of the methanolic extract<Caturbita maximaHibiscus rosa

sinensis, Moringaliefera, Acorus Calamus and Chrysathenkemcanthemurnmshowed that the

leaves are rich in, alkaloids flavonoids, tannins, saponnins and glycosides; and also possess
antibacterial properties as well as physiological activity [Sofowora, 1993; Ekam and Ebong,
2007]. Flavonoids are most commonly known for their antioxidant activity. They are

OGNl YaF2NY¥SNBR GHKAOK Y2RATE GKS o02Reéwa NBI OGA2)
show anticancer, aninflammatory, antimicrobial and antllergic activity [Bleh and Balchi,

2000; Ekam and Ebong, 2007], and may be useful in therapeutic roles¢fiaikd992].

Anti-Bacterial Activity

Table No. 2: AntBacterial Activity of Methanolic Extracts

Plant Escherichia  Bacillus Staphylococcus  Pseudomonas
coli subtilis aureus fluorescens

Hibiscus ross -ve -ve -ve -ve

sinensis

Acorus Calamus +ve -ve +ve -ve

Moringa oliefera +ve +ve +ve -ve

Cucurbita maxima

Ve -ve -ve -ve
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Chrysanthemum -ve +ve +ve -ve
leucanthemum

Table No. 3: AntBacterial Activity ofAqueous Extracts

Plant Escherichia  Staphylococcus Bacillus Pseudomonas
coli aureus subtilis fluorescens

Hibiscus rosa sinensis -ve -ve -ve -ve
Acorus calamus +ve -ve -ve -ve
Moringa oliefera +ve +ve -ve -ve
Cucurbita maxima -ve -ve -ve -ve
Chrysanthemum +ve +ve -ve +ve

leucanthemum

Anti-bacterial activity of the agueous and methanol extractdiddiscus rosa sinensis, Cucurbita
maxima, Acorus calamus, Moringa oliefera and Chrysanthemum leucanthemeuentested
against the different tesinicroorganisms are shown in the table no. 2 & 3.

From the primary screening, it was identified that methanolic extractslofinga olieferaand
Acorus Calamugot phytomedical property which may be due to the nature of biologically
active compounds preseim hibiscus whose activity are enhanced in the presence on methanol
and also methanol has an stronger extraction capacity which could have produced greater
number of active constituents responsible for antibacterial activity [Bagtal., 1995]. The
anti-microbial activities can be enhanced if the active components are purified and adequate
dosage determined for proper administration.
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DPPH Assay

Table No. 4: DPPH Assay: Absorbance of the Extracts at 517 nm

Concentratio Optical Density

n Ascorbic  Acorus Hibiscus rose Cucurbita Moringa  Chrysanthemu
(ug/ml) Acid calamus  sinensis maxima  oliefera m

0 0 0 0 0 0 0

1 0.9762 0.9610 0.9891 0.99502  0.9832 0.9512
10 0.8861 0.8664 0.8982 0.8810 0.9197 0.8606
20 0.8021 0.7817 0.8207 0.7886 0.8291 0.78012
30 0.6645 0.6733 0.6388 0.6961 0.6309 0.6454
40 0.6485 0.6299 0.6626 0.6993 0.6553 0.6258
50 0.5852 0.5708 0.6070 0.5531 0.5570 0.5625
60 0.5364 0.5454 0.5291 0.5691 0.5794 0.5046
60 0.4816 0.4714 0.5027 0.4616 0.5132 0.4661
80 0.4252 0.4193 0.4415 0.4576 0.4332 0.3925
90 0.3669 0.3566 0.3724 0.3727 0.3907 0.3496
100 0.2932 0.2970 0.2771 0.2666 0.2867 0.2623
200 0.1834 0.1633 0.1719 0.2046 0.2060 0.1643
300 0.1634 0.1766 0.1649 0.1869 0.1871 0.1443
400 0.1445 0.1443 0.1302 0.1671 0.1290 0.1254
500 0.1188 0.1188 0.1409 0.1256 0.1330 0.1080
600 0.0965 0.1037 0.1290 0.0859 0.1156 0.0792
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Figure 09Radical Scavenging Activity@dicurbita maxima
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Figure 11Radical Scavenging Activity@firysanthemum leucanthemum

DPPH test is based upon the ability of DPPH, a stable free radical, touwdemfrom purple in

the presence of antioxidants. It is a direct and dependable method for determining the radical
scavenging action. Ascorbic acid was chosen as the standard antioxidant for this test. The DPPH
radical contains an odd electron, whichrésponsible for the absorbance at 517 nm and also for

a noticeable deep purple color. When DPPH accepts an electron donated by an antioxidant
compound the DPPH becomes colourless, which is quantitatively measured from the changes in

absorbance. Highest aeenging was observed witAcorus calamudollowed by Moringa
olifera.
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Scavenging activity of DPPH radical was found to rise with increasing concentration of the
extracts. Additionally, it has been determined that the antioxidant effect of plant prodscts i
mainly due to radical scavenging activity of phenolic compounds such as flavonoids, poly
phenols and tannins [Rahman et al, 2007]. The antioxidant activity of phenolic compounds is
mainly due to their oxidation reduction properties, which can play anoirigmt role in
adsorbing and neutralising free radicals, reducing singlet and triplet oxygen, or decomposing
peroxides [Hasan et al., 2008]. Oxidative injury now appears as the fundamental mechanism
causing a number of human neurologic and other disordeich as autoimmune pathologies,
inflammation, viral infections and digestive system disorders including gastrointestinal
inflammation and ulcer [Aruoma, 2003]. The present results suggest that all the tested plant
extracts have moderate to potent antioxidgactivity. Subsequently a variety of constituents

are known from the four crude extracts which we studied therefore, it becomes very difficult to
ascribe the antioxidant properties selectively to any one group of constituents without further
studies it § impossible. Thus further thorough investigations are necessary.

Reducing AntOxidant Test

Figure 12Reducing Artoxidant Test

With the increase in absorbance there is increase in reducing antioxidant power. So with high
amount of extract there isncrease in absorbance and with the decrease in extract quantity the
absorbance is lowered.

CONCLUSION

Phytochemical analyses as shown in table no. 1 revealed that methanolic extracts contain
tannins and flavonoids which have been reported to be respdmsibr the antimicrobial
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properties in some plant extracts and as a result, it could serve asrgerbial agents for the
treatment of microbial infections.

The antioxidant activity of various medicinal plants can be determined precisely, conveniently,
and quickly using DPPH testing. The development in antioxidant activity obtained by using the
DPPH method is comparable to trends found using other methods reported in the literature.
This method can be used effectively for compact samples without prtvaetion procedure

and concentration problems, which saves time. The reaction time of four hours and a
temperature of 35°C facilitate the extraction and reaction of antioxidant containing compounds
with DPPH. Antbxidant activity measured using DPPH aods partly for the bound and
insoluble antioxidants. Relative anbxidant content provides a sign of significance of each of
the phytochemical. Artbxidant activity and nutritional labelling data including vitamins, fibres,
and minerals will aid in thenterpretation of clinical results obtained as various plant products
are tested in biological models for chronic disease.

Mostly in many cases the leaves are taken for any research work but here the pethlssaius

rosa sinensis, Cucurbita maxirmad Chrysanthemum leucanthemuhmve been usedvhich

have very mild antbacterial activity against the pathogens but the leavedofinga oliefera

and the rhizome ofAcorus calamushowed very potent antbacterial property along with it
these two plants have very good antoxidant and reducing power activity. So finally it was
concluded that the leaves ofMoringa oliefera are medicinally very active against
microorganisms and free radicals formed during oxidative stress as seen by their strong
phytochemicalconstituents followed by the rhizome @fcorus calamusvhich has mild anti
bacterial property but showed good reducing power activity which is dose dependent.
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