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CHAPTER-I

INTRODUCTION

The plant kingdom is really a potential source of medicinal properties.
(McChesney et al., 2007). Chemical constituents of plants may be acted as defence
agents against predator. Most of the chemical compounds also have therapeutic value
for human. Plants with ethno botanical backgrounds are usually used for single-goal

screening (using a specific bioassay technique) (Atta-ur-Rahman ef al.,2001).

The medicinal plants play an important role in supporting health care in India.
The use of herbs to treat disease is almost universal and is now recognized by WHO
as an essential building block for primary health care. According to World Health
Organization, 80% of the people living in the rural areas depend on medicinal plants

as primary health care system, particularly the developing countries.

Study on natural products is always aﬁ interesting target for scientists over
decades, especially on plants. Since the beginning of human civilization, medicinal
plants have been used by mankind for its therapeutic value. Nature has been a source
of medicinal agents for thousands of years and an impressive number of modern drugs
have been isolated from natural sources. Many of these isolations were based on the
uses of the agents in traditional medicine. The plant-based, traditional medicine
systems continues to play an essential role in health care, with about 80% of the
world’s inhabitants relying mainly on traditional medicines for their primary health
care (Owolabi er al., 2007). Historically, plants (fruits, vegetables, medicinal herbs,
etc.) have provided a good source of a wide variety of compounds, such as phenolic
compounds, nitrogen compounds, vitamins, terpenoids and some other secondary

metabolites, which are rich in valuable bioactivities like antioxidant, anti-



inflammatory, antitumor, antimutagenic, anti-carcinogenic, antibacterial. or antiviral

activities. (Maridass and Britto, 2008).

Plant derived medicines are believed to be risk free, milder and superior to
chemically synthesized drugs for human health. Human body recognizes components
that occur in plants and has sophisticated mechanism for metabolizing such plant
materials. The bioactive compounds naturally available in plants may have lower
potency than allopathic (synthesized) drugs. However, as they are traditionally
consumed in significant amounts through diet, they may provide long term
physiological benefits without any detrimental side effects (Espin et al., 2007).
Consumption of foods rich in photochemical and other bioactive food components
have been clearly linked to the prevention and reduction of cancer (Steinmetz and
Potter, 1991), cardiovascular diseases (Duthie and Brown, 1994) and to improvement

in immune system (German and Dillard, 1998).

The family Euphorbiaceae includes about 4000 species and 200 genera. The
members of the family secrete an acrid juice of varying colours and density. Some
species are slightly narcotic acrid and other aromatic. Most of the genera like

Phyllanthus, Jatropha, Acalypha, Euphorbiaare used in modern allelopathic and

homeopathic systems of medicine.

The genus Euphorbia is the third largest genus of tlowering plants, with
almost 2000 species. Its exceptional diversity of growth forms and near-cosmopolitan
distribution have attracted human interest since ancient times. Plants of the
genus Euphorbia are prolific producers of diterpenes of great biomedical interest.

Euphorbia species are used in the treatment of digestive and respiratory complaints,



inflammation and injuries (Madeleine e/ al., 2015). For the present study, the two taxa

- Euphorbia hirta L and Euphorbia milli Des Moul. are selected

Euphorbia hirta is a medicinal plant which is important in ethno medicine. It
is used in the treatment of gastrointestinal disorders, bronchial and other respiratory
diseases conjunctivitis, to increase milk flow in lacting women and for other female
diseases. (Akomas er al., 2015; Saeed et al., 2013). It is also used to treat worm
infestations in children and for dysentery, gonorrhea, jaundice, pimples, digestive
problems and tumours. (Sandeep et al., 2009). The plant has a reputation an analgestic
to treat severe headache, toothache, rheumatism, colic, and pains during pregnancy. It
was also used for intestinal parasites, diarrhea, peptic ulcers, heart burn, vomiting,
amoebic, hay fever, emphysema, coughs, cold, kidney stones, menstrual problems,
sterility, venereal diseases, skin and mucous membranes diseases, including (warts,

scabies, fungal afflictions, measles) as an antiseptic to treat wounds, sores and

conjunctivitis. (Ping and Darah ef al., 2013).

Euphorbia milli is a medicinal plant. It is most important source of medicine.
It is used in the treatment of warts .The various extract of the plant and its parts have

been found to possess antimicrobial, molluscicidal, antioxidant and antitumor activity.

(Shi ef al., 2008; Murugan ef al., 2007)
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The aspiration of current study was to assess the preli

FTIR analysis and anti-bacte

hirta L. and infloresence extract of Euphorbia milli

SCOPE AND OBJECTIVES

minary phytochemical,

rial potential of the whole plant extract of Euphorbia

Des Moul. In this work the

following objectives are focused.

» Collection of wh

A\

ole plant from Euphorbia hirta and infloresence from
Euphorbia milli for extracts preparation.

To qualitatively screen the presence of different phytochemicals of

acetone. methanol, and aqueous extracts of whole plant of Euphorbia hirta

and infloresence of Euphorbia milli.

To identify and compare the functional group of whole plant of Euphorbia

hirta and infloresence of Euphorbia milli by Fourier transform infrared

spectroscopy (FTIR) analysis.
To evaluate the anti-bacterial potential of acetone, methanol, and aqueous
Euphorbia hirta and infloresence of Euphorbia

extracts of whole plant of

milli.
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CHAPTER-1I

LITERATURE REVIEW

Plant produce a variety of compounds which may be considered as primary
metabolites and secondary metabolites. Primary metabolites form the major portion of

the plant material that include carbohydrates, protein and lipids efc. These are

common to most plant species. Secondary metabolites are of more biological interest.

They can be considered as specific to individual plant species. Secondary metabolites

are synthesized by plant for self protection and survival. These compounds help to

protect the plants from bacterial, fungal or insect attack or grazing animals. Many

herbaceous and medicinal plants contain important photochemical and vitamins such

as alkaloids, flavonoids, tannins, cyanogenic glycosides, phenolic compounds,

saponins, lignins, vitamin C, vitamin E and carotenoids, which are utilized both by

humans and animals as important components of diets (Hussain et al., 2011). The

medicinal effects of plants are considered to be due to metabolites, especially

secondary compounds, produced by plant species. Phytochemical analysis suggests

that the presence of various biologically active compounds [alkaloids. phenols,

lectin, carbohydrates, indigo, steroids etc.] and could be

tal, 2011).

flavanoids, proteins-

correlated to various therapeutic purposes (Vinoth e

The phytochemical screening of different parts of the Jatrophacurcus revealed

the presence of tannins, saponins, carbohydrates, sterols, diterpenes, alkaloids,

flavanoids and various enzymes. Root contains di-terpenoid, Jatrophol and

Jatropholones A and B, taraxerol b-sito-sterol. The bark contains tannins, resins,

saponins, reducing sugar and traces of a volatile oil. Leaves contain Steroid, alkaloids

triterpene (Rajore and Batra, 2004).



Musa ef al. (2000) studied the phytochemistry of powdered leaves of Acalypha

racemosa (Euphorbiaceae). This study revealed the presence of alkaloid, tannin,

flavanoid and terpenes.

Ravindranath (2003) has been isolated a novel macrocyclicditerpene-
Jatrophenone from the whole plant of Jatropha gossypifolia. This compound

possesses significant antibacterial activity.

Nwokocha et al. (2011) studied the comparative phytochemical screening of
Jatropha curcas, Jatropha gossypifolia, Jatropha multifida and Jatropha podagrica
on leaf, stem root and seeds and the results revealed that tannins were found to be the

most abundant followed by saponins and flavanoids and phenols.

Phytochemicals are non-nutritive plant chemicals that contain protective and

disease preventing compound (Chaturbhuj shah et al., 2004).

The secondary metabolites of plants i.e., phenols and related alcohol, tannin,
flavanoid, glucosides and their derived glycones, terpenes, and alkaloids showed

antibacterial activity (Mitscher, 1974).

Alkaloids are commonly found to have antimicrobial properties (Omulokol
ef al., 1997) against both Gram-positive and gram negative bacteria (cowan, 1990).
Alkaloids which are one of the largest groups of phytochemicals in plants have
amazing effects on humans and this has led to the developmeni of powerful pain Killer

medications (Igbinosa et al., 2009).

Phytosterols or plant sterols lower the serum cholesterol concentration by

competing with dietary and biliary cholesterol for intestinal absorption (Clifton er al.,




2004). Phytosterol chemically acts as an antioxidant, a modest radical scavenger and

physically a stabilizer in the membranes (Yasukazu and Etsuo, 2003)

Flavonoids, the largest groups of phenolic compounds are known (o contain a
broad spectrum of chemical and biological activities including antioxidant and free
radical scavenging properties includes antimicrobial, anti-inflammatory, anti-feedent

and hemolytic effects (Xu et al., 2002).

Flavonoids are potent antioxidants and epidemic studies indicate that high
flavonoid intake is correlated with decreased risk of lifestyle diseases like diabetes

and cardio vascular diseases (Kaur ef al., 2008).

Tannins are group of polymeric phenolic substances. Consumption of tannin
containing beverages, especially green teas and red wines can cure or prevent a

variety of illness including heart related diseases (Van-Burden and Robinson, 1981)

Saponins are known to produce inhibitory activity on inflammation and are
key ingredient of -traditional Chinese medicine and thus responsible for the most of

the observed biological effects (Liu and Htenkel, 2002).

Phenolic substances possess many biological effects. These effects are mainly
attributed to their antioxidant activities in scavenging free radicals, inhibition of

peroxidation and chelating transition metals (Nickavar et al., 2007).

FTIR

A large number of medicinal plants are used as alternate medicine for diseases
of man and other animal since most of them are without side effects when compared
with synthetic drugs. Identification of the chemical nature of phytochemical

compounds present in the medicinal plant will provide some information on the
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different functional groups responsible for their medicinal properties. Iqbal Ahamed

et al. (2007) detected major groups of compounds as the most active fraction of four

plants extract by infrared spectroscopy.

Ramamoorthi and Kannan (2007) screened the bioactive group of chemicals in

the dry leaf powder of Calotropis gigantea by FTIR analysis. Kareru ef al. (2008)

detected saponins in crude dry powder of 11 plants using FTIR spectroscopy.

Muruganantham ef al. (2009) carried out the FTIR spectroscopic analysis in

the powder samples of leaf, stem and root of Eclipta alba and Eclipta prostrated. The

FTIR analysis of aqueous methanolic leaf extracts of Bauhinia racemosa for

phytochemical compounds was done by Gauravkumar ef al. (2010).

Ragavendran e/ al. (2011) detected the functional groups in various extracts of

d. Thangarajan Starlin e al. (2012) detected

Aerva lanata using spectroscopic metho

the elements and functional groups in the ethanol extract of whole plant Ichnocarpus

frutescens using FTIR spectroscopic method. Parag A. Petnekar (2013) carried out the

FTIR spectroscopic analysis of methanolic leaf extract of Ampelocissus lantifolia for

antimicrobial compounds.

Antibacterial Activity

Musa et al. (2000) studied the phytochemistry of powdered leaves of Acalypha

recemosd (Euphorbiaceae). This study revealed the presence of alkaloid, tannin,

flavanoid and terpencs. Antimicrobial activities of cold water, hot watet and

methanolic extracts Were studies against Staphylococcus qureus was more than

Escherichia coli but Candida albicans was completely resistant to the extracts. The

cold water extracts showed activity with MIC range trom 3.0 mg/ml (against



S. aureus) to 4.0 mg/ml Escherichia coli for cold water and 7.0 mg/ml for the two
isolates (methanolic extract). The MBC of cold water extract (6.0 mg/ml) was able

cause 2 log cycle reduction of cell population in 90 min.

Prema (2004) studied the antibacterial activity in eleven medicinal plants. The
acetone extract of Acalypha indica was more effective against Staphylococcus aureus.

Ethanol extract of A. indica and Eucalyptus globulus were highly sensitive to

S. aureus and P. Aeruginosa.

Poonkothai ef al. (2005) worked on antibacterial activity of chloroform,
ethanol and aqueous extracts of the leaves of Gymnema sylvestre on Bacillus subtilis,
Staphylococcus  aureus, Klebsiella  pneumoniae, Pseudomonas  aeruginosa,
Escherichia coli and Salmonella typhi on Muller Hindon agar plates. Commercially
available chloramphenicol disc (30 mg) was used as control and discs impregnated
with DMSO were also used in this technique. Klebsiella pneumoniae was resistant to
both chloroform and ethanol extracts exhibiting a zone of inhibition of 12 and 11 mm
respectively. Pseudomonas aeruginosa (16 and 21 mm) and Salmonella typhi (17 and
19 mm) were found to be sensitive to both the extracts. This indicates that gymnemic
acid, an active component of Gymnema sylvestre double in both chloroform and
ethanol was found to have a strong antibacterial activity. There was no significant

effect of aqueous extract because there was no zone of inhibition.

Akinpelu er al. (2009) studied the medicinal plants Jatropha curcas and
Newboulda laevis. Methanolic leaf extract of J. curcas, N. laevis exhibited
antibacterial activity against 8 of the thirteen tested bacterial isolates at a
concentration of 20 mg/ml. The zones of inhibition exhibited by J. curcas ranged

between 18 and 17 mm. N. laevis varies between 10 and 23 mm.



Dhale and Birari (2010) studied the antimicrobial effect of Jatropha
gossypifolia leaf extracts on gram positive species Staphylococcus spp. and Bacillus
spp. and gram negative species like Escherichia spp. and Pseudomonas spp.. in
solvents like petroleum ether, alcohol and chloroform. The method employed was
disc diffusion method, standard was Amphicillin, the alcoholic extract of leaves

showed maximum antibacterial activity.

Ghassan Mohammad Sulaiman ef al. (2013) synthesized silver nanoparticles
from leaves extract of Eucalyptus chapmaniana and then tested the antimicrobial
effect of silver nanoparticles against different pathogenic bacteria, yeast, and its
toXicity against human acute promyelocytic leukaemia (HL-60) cell lines. Test for
antimicrobial activity of silver nanoparticles was assessed by agar well diffusion
method against different pathogenic microorganisms Escherichia coli, Pseudomonas
aeruginosa,  Klebsiella  pneumoniae, Proteus vulgaris (Gram negative),
Staphylococcus aureus (Gram positive) and Candida albicans (Yeast). Cell viability
was evaluated by MTT colorimetric method. The antimicrobial effect was dose-

dependent and was more against gram-positive bacteria than gram-negative bacteria.

Singhal ef al. (2011) described biosynthesis and antimicrobial activity of silvef
nanoparticles using Ocimum sanctum. They showed that O. sanctum leaf extract can
reduce silver ions into silver nanoparticles within 8 min of reaction time.
Biosynthesized silver nanoparticles are in the size range of 4-30 nm and possessed
antimicrobial activity. They showed silver nanoparticles were exhibit more
antimicrobial activity on gram-negative microorganism than gram-positive ones and
also showed synthesized silver nanoparticles have stronger activity than silver nitrate

and standard antibiotic ciprofloxacin.

10
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Yusha'u, er al. (2011) studied antibacterial activities of ethanolic extracts of
Annona squamosal (L.) leaves were studied against clinical respiratory tract isolates
of Klebsiella pnemoniae, Proteus species, Pseudomonas species, Staphylococcus
aureus, Streptococcus pnemoniae and a- haemolytic Streptococci using disc diffusion
and microbroth dilution techniques. Sensitively test results showed that water fraction
of the plant was active on Stephylococcus aureus and Streptococcus pnemoniae
(10 mm) at 50 pg/disc concentration while ethanolic extract of the plant was active,
Streptococcus pnemoniae and Proteus species at 200 pg/disc concentration with zone
diameter formed by Klebsiella pnemoniae (11 mm) being wider than that formed in

response to standard Augmentin disc (06 mm).

Shiv Shanker Gautam ef al. (2012) studied the antibacterial potential of
various extracts (petroleum ether, acetone, methanol and aqueous) of Nepetaciliaris
against three gram-positive (Staphylococcus inureus, Streptococcus pnemoniae and

Streptococcus pyogenes) and one gram-negative (Pseudomonas aeruginosa) bacterial

pathogens. The agar well diffusion method was adopted to examine antibacterial and

minimum inhibitory concentration values of most effective extracts against the

susceptible bacteria. Erythromycin was used as positive control to determine the

11



sensitivity of the strains. Out of the four bacterial species tested. S. pnemoniae was the

most su i i wifite d .
sceptible. The N. ciliaris is potentially a good source of antimicrobial agents.

Souad Akroum and Korrichilalaoui (2012) tested the antimicrobial activity of
their ethonolic and methonolic extract of Viciafaba L. Vaccinium macrocarpon,
Punica granatum, Lavandula officinalis, Artemisia absinthiam, Linum capitatum and
Camellia sinensis on some pathogen bacteria, then their ability to in vivo inhibit the
growth of Streptococcus pneumonia. The phytochemical screening has given the
composition of the most active extracts. According to the obtained results, the
ethonalic extract of lavendula officinalis and A. absinthium has shown as inhibition of
all the tested bacteria. The ethonalic extract of L. officinalis has given the highest
activity against S. pneumonia followed by the methonalic extracts of C. sinensis and

P. granatum. The phytochemical screening showed that the most active extracts

contained mainly phenolic compounds.

Sirajahmedkakar ef al. (2012) studied the crude methonal extracts of four
plants of Balochistan (Berberis baluchistani ca, Seriphidiumquertense, Iphiona
aucheri, and Ferula costata) have been tested for a wide array of antimicrobial

activity against three gram positive bacteria Staphylococcus aureus, Streptococcus

pnemoneae, Streptococcus pyogene and four gram negative bacteria Escherichia coli.

Salmonella typhinarium, klebsiella pnemoneae, Psuedomonas aeraginosa. All the

plant extracts were found to be effective against all the tested bacteria.

[nderjit Kaur er al. (2012) studied the antimicrobial activity of aqueous and
methonalic extracts of adhatoda vasica were evaluated against the bacteria isolated
he spurum samples of asthmatic patients. The showed broad spectrum of

from t

antibacterial  activities against Gram-positive  Staphylococus  inermis and
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Deepti ¢ 2 '
s M‘IMW:":I. .(..012') studied the antimicrobial activity and phytochemical
3 da tinctoria leaf extracts. The results showed that the leaf extracts
contain a broad spectrum of secondary metabolites: Alkaloids. Phytosterols.
Flavonoids, Phenols and terpenes in major proportion. Methonal extract was shown to
be more effective against all the organisms followed by Ethylacetate, Chloroform and
Hexane extracts. Proteus vulgaris (24 mm) was found to be most sensitive organism

followed by Kiebsiella pneumonia (21 mm).

Niveditapatel ef al. (2014) reported phytochemical analysis and antibacterial
activity of Moringa oleifera. The result showed that the plant leaves are very good
nutrient supplement for malnutrition and also used as an antibiotic. To evaluate the

antibacterial activity of Moringa oleifera leaf extracts, Escherichia coli, Pseudomonas

aeroginosa, Staphylococcus aureus, Proteus vulgaris, Streptococcus mulans, Bacillus

subtilus, and Staphylococcus epidermidis bacteria were used. Phytochemical analysis

of the leaf in solvents of varying polarity; viz., aqueous, ethanol were also carried out.

The phytochemical screening indicated the presence of flavonoids, tannins, steroid,

alkaloid, saponins etc., in the both extracts. Well diffusion method was used to assess

the antibacterial effect of the extracts on micro-organisms. The ethanolic and aqueous

anol leaf extract showed maximum

extract were active against all strains but the eth

activity against SIreplococcus mutant and aqueous extract shows maximum activity

against Profeus vulgaris.

Dipankar Choudhury ef al. (2011) studied phytochemical screening and

Ecbolium linnean. The

antimicrobial activity of extracts from leaves and stem of

13



bacterial pathogens were strongly inhibited by leaf extracts but acetone extracts of
stem have failed to inhibit the growth of Staphylococcus aureus and Pseudomonas
aeruginosa even at the highest concentration. The results revealed that leaf extracts
sesses

were found to be more effective than stem extracts. E. linneanum pos

antimicrobial activity against most commonly encountered human pathogens.

14
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MATERIALS AND METHODS

Materials

Botanical name : Euphorbia hirta L.

Family . Euphorbiaceae

Common name . Asthuma weed, Common spurge

Description of the plant : A small erect or ascending annual herb reaching up to

50 cm, with hairy stems. The leaves are opposite, elliptical, oblong-lanceolate, with
a faintly toothed margin and darker on the upper surface. The flower are a small,
numerous and crowded together in dense cymes about 1 cm in diameter. The fruits
are yellow, three-celled hairy, keeled capsules, 1-2 mm in diameter, containing three

brown four-sided angular wrinkled seeds.

Distribution of the plant : The plant is distributed in Northern America:
(United States, Mexico); Southern America: (Brazil, Antigua and Barbados,
Dominica, Grenda, Guadeloupe, Martinique, Montserrrt, St. Kitts and Nevis, St.
Lucia, St. Vincent and Grenadines, Trinidad and Tobago, Belize, Costa Rica, El
Salvador, Guatemala, Honduras, Nicaragua, Pannama, French Guiana, Guyana,
Suriname, Venezuela, Argentina, Chile, Paraguay, Bolivia, Colombia, Ecuador, Peru):
Africa: (Tanzania, Uganda, Cape Verde, Chad, Djibouti, Eritrea, Ethiopia, Somalia,
Angola, Malawai, Mozambique, Zambia, Zimbabwe, Botswana, South Affica,
Liberia, Egypt, Mali, Nigeria, Senegal, Sierra Leone, Togo, Cameroon, Central
African Republic, Equatorial Guinea, Gabon, Rwanda, Zaire, Madagascar, Mauritius,

Reunion, Seychelles); Asia: (Omen, Yemen, Taiwan, Palestine, Lebanom, Syria,

Bhutan, India, Nepal, Pakistan, Sri Lanka, Myanmar, Thailand, Indonresia, Malaysia,

Papua New Guinea, Philippinres) and Australasia: (Australasia, New Zealand).
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MATERIALS AND METHODS

Material

Botanical name Euphorbia milli Tyes Moul

Family . Fuphorbiaceae

Common Name ¢ Crown of Thorns or christ plant

Description of the plant :  Euphorbia milli is a dense shrub up to a metre (3 feet)

or so tall, it has 2 cm (0.8 inch) thick dark brown stems armed on all sides and at
frequent intervals with sharp spines of varying length (mostly around 1-2em (0.4-0.8
inch)). Cluster of bright green, elliptic, 5-6cm (2-2.4 inch) leaves, which are produced
near the growing tips of the stems, last for at least several months before dropping off.
leaving the plant’s spiny stems permanently bare. Old leaves are not replaced and
new ones will appear only on new terminal growth. The flower are tiny, but each is
surrounded by a pair of 2 cm kidney-shaped, bright red bracts, which look rather like
petals. Clusters of from two six of these paired, flower-like bracts appear on 5 cm
(2 inch) stalk at the ends of actively growing spiny stems. They are not produced on
the old stems. A sticky substance on the flower stalks adheres to the finger if touched

_ The main flowering season normally last from early spring through late summer, but

flowering can be continuous if plants get exceptionally good light.

Distribution of the plant Euphorbia milli is a species of flowering plant in

the spurge family Euphorbiaceae, native to Madagascar. It is a climbing shrub with

elp Euphorbia milli scramble over

densely spiny stems. The straight, slender spines h
nd are obovate. The

other plants. The leaves are found mainly on new growth a

flowers are small, subtended by a pair of conspicuous petal-like bracts, variably red,

pink or white.



CHAPTER-INI

MATERIALS AND METHODS

Collection and processing

The whole plant samples of Euphorbia hirta L. and inflorescence of
Euphorbia milli Des Moul were collected from Thoothukudi District, Tamil Nadu
respectively. The collected samples were cut into small fragments and shade dried
until the fracture is uniform and smooth. The dried plant material was granulated or
powdered by using a blender, and sieved to get uniform particles by using sieve

No. 60. The final uniform powder was used for the extraction of active constituents of
the plant material.

Preparation of extracts for phytochemical screening

The powder was steeped in acetone, methanol petroleumether and water
(5gm/100ml) in a closed flask for twenty hours separately, shaking them frequently
during six hours and allowed to stand at room temperature. The clear supernatant of

the each extract was decanted and used to determine the phytochemical constituents.

Qualitative Phytochemical analysis of different extracts. (Harbrone,, 1998)

The different solvent extracts of whole plant samples of Euphorbia hirta and

inflorescence of Euphorbia milli were subjected to the following tests were carried

out.

15
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Test for Steroids

Libermann-burchard’s test

A few ml of the test solution in chloroform s treated with a few drops of acetic
aL‘id. cetic dride el
acetic anhydride, two drops of Conc. H,S04 and heated gently. Blue or green

colour showed the presence of steroid.
Mayer’s test

To the powder/extract, 2 ml of Mayer’s reagent was added; a dull white

precipitate reveals the presence of alkaloids.

Test for Tannin

The test solution was mixed with basic lead acetate solution. Formation of a
white precipitate indicates the presence of tannins.
Test for Phenol

The powder / extract, 2 ml of distilled water was added followed by few drops

of 10% aqueous ferric chloride. Appearance of blue or green colour indicates the

presence of phenols.

Quinones
To 1 ml of extract 1ml of con.H,SO4 was added. Appearance red indicator the
presence of quinine.

Test for Flavones (Shinadow’s test )

A few ml of the test solution was treated with magnesium turnings and few

drops of Conc. HCL Red or pink colour indicated the presence of flavonoid.
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Test for Saponin

The tes i ;
t solution was shaken with water. Copious lather formation indicates

the presence o I tannins,
Test for Temenoids(Noller’s Test)

To T ml extract with tin (one bit) and thionyl chloride (1 ml) were added.

Appearance of pink colour indicates the presence of terpenoids.

coumarine

A few ml of the test solution was treated with alcoholic “‘NaOH’. Yellow

colour indicated the presence of coumarin.
FT-IR analysis

A little powder of plant specimen was mixed with KBrsalt, using amortar and
pestle, and compressed into a thin pellet. Infra -red spectra were recorded as

KBrpellets on a Thermo Scientific NicotiS5ID1 transmission, between 4000-400 cm™

(Kareru et al., 2008).

ANTIBACTERIAL ASSAY
Extraction of plant materials

The plant powder was extracted with acetone, methanol, petroleum ether and
water. 25 g of plant powder was extracted with methanol, acetone and water solution
individually in soxhlet apparatus continuously for about 4-6 hours, which was again

concentrated till it become semisolid. It was evaporated to dryness and stored at 0C,

until the time of the experiment.
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Bacterial straing used

The tes '
SUorganisms were obtained from the Department of Microbiology;

St. Mary's College
V'8 College (Autonomous), Thoothukudi. The one gram positive bacteria viz;

Bacillus subtilis G-ve MT¢¢
5 subtilis G-ve MTCC 1133 and three gram negative bacteria Escherichia coli,

C. e T \
1=ve. MTCC 50, Salmonella typhi G-ve, 1357, and Klebsiella pneumonia G-ve,
MTCC 3384 were used in the present study.

Broth Medium

¢ Nutrient broth Himedia MOOI
¢ Nutrient broth 1.3 gm

e Distilled water 100 ml

2-3 ml of sterilized broth medium was taken in the sterilized culture tube. The
inoculating loop was flamed and after a few minutes a loopful bacterial colony was

transferred to the broth medium. This microbe culture was incubated at room

temperature for 24 hours.
Agar medium

o Nutrient agar Himedia MOOI
¢ Nutrient agar 2.8 gm

¢ Distilled water 100 ml

To prepare the agar medium all the above ingredients were dissolved and

sterilized.
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Disc diffusion method

Anti- bacterial activity was evaluated by agar disc diffusion method (Kirby-
Bauer ef al., 1986). Test solutions were prepared with known weight of methanol,
acetone and water extracts dissolved in 5% dimethyl sulphoxide (DMSO). What man
No. 1 filter paper disc (5 mm) were impregnated with 20 of these extracts and allowed
to dry at room temperature. The spread plates were prepared by proper concentration
of inoculate. Each sample loaded discs was placed in the seeded agar plate. 24-48
hours of + 37°C incubation, the diameter of the inhibition zone was for positive

control, streptomycin discs (100 g/ml) was used, whereas for negative control

respective solvents loaded on the sterile discs.
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CHAPTER-1I

RESULT AND DISCUSSION

D < , : B .

Plants have been major sources of bioactive principle employed in drug
formulations both modern and traditional medicine. According to World Health
Organization 80% of the people living in rural areas depend on medicinal herbs as

primary health care system. (Sakarkar and Deshmukh, 2011).

Euphorbia hirta and Euphorbia milli are the important medicinal plants in
Euphorbiaceae. Both the plants are selected for the present study. Both the plants are
used for the local people for various ailments like relief pain, inflammation, dysentery

and fever etc., These plants have some active principle which has this medicinal

value.

QUALITATIVE ANALYSIS

Preliminary phytochemical analysis of the various solvent extracts of whole
plant of Euphorbia hirta and inflorescence of Euphorbia milli showed different
results. The alkaloids, phenols, tannins, saponins, quinones, flavonoids, terpenoids
and coumarins were predominantly present in different parts of different solvent

extracts. (Table 1-2).

Johnson et al. (2012) reported the methanolic extracts of some medicinal
plants contain tannin, saponin, flavonoid, phenol, betacyanin and coumarin.
Sukumaran ef al. (2011) reported the presence of alkaloids, flavonoids, tannins,

saponins, phenols and terpenoids in peltophorum pterocarpum flowers.

Alkaloids are commonly found to have antimicrobial properties (Omulokoli

et al., 1997) against both Gram-positive and gram negative bacteria (Cowan, 1999).1t
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is also used in the elimination and reduction of human cancer cell lines. (Nobori ef al..

1994).

Flavonoids serve as health promoting compounds as a result of their anon
radicals (Hausteen, 1983). Several authors reported that flavonoids. sterols/terpenoids
and phenolic acids are known to be bioactive antidiabetic principles (€ MNiver-Bever,
1986).

Phenolics have antioxidative, antidiabetic. anticarcinogenic. antimicrobial,
antiallergic., antimutagenic and anti-inflammatory activities (Arts e/ al.. 2005

Mithraja er al., 2011).

Steroidsare used to suppress inflammation. Phytosterols may reduce

cholesterol level in human (Pollak, 1953). Phytosterols may inhibit lung. stomach.

ovarian and breast cancers. (Woyengo et al., 2009).

Saponins are known to produce inhibitory effect on inflammation (Just e al.,
1998). Plant saponins have been shown to inhibit cholesterol absorption from the
intestinal lumen in experimental animals, and consequently to reduce the

concentration of plasma cholesterol. (Hosttetmann and Marston, 1995). Saponins also

show wide-ranging cytostatic effects against cancer cells. (Francis et al., 2002).

Tannins are useful in treating inflammation, Ulcers and remarkable activity in
cancer prevention and anticancer activities (Li er al., 2003; Akinpelu et al., 2009). It

controls the irritation in the small intestine (Cheng et al., 2002).

Our results showed alkaloids, Phenol, flavonoids, saponins, tannins, steroids,
anthrogninones, coumarine, terpenoids and were predominantly present in organic

solvents of different parts of Euphorbia hirta and Euphorbia milli. So the medicinal

21



values of this plant could be attributed to the presence of one of more of the detected

metabolites.

FTIR

Fourier Transform Infrared spectroscopy was used to analyse the functional
group present in the whole plant of the Euphorbia hirtd and infloresence of the

Euphorbia milli.

The FTIR spectroscopy analysis of Euphorbia hirta whole plant obtained
peaks at 3422.52 cm”, 2921.54 em’, 1627.23 cm’, 1449.66 cm’', 1022.14 cm’,
668.72 cm™. These absorption peaks are known to be associated with the stretching
vibration for N-H in Urethanes, C-H in Alkane, C=N in Guanidine, C-H in Aromatic

compound, C-O in Ether and N-H in primary amine. (Fig. 1, Table 3).

The FTIR spectroscopy analysis of Euphorbia milli infloresence obtained
peaks at 3409.15 cm’, 2919.32 cm”, 2850.49 cm’, 1620.03 cm’', 1449.66 cm’,
1205.79 cm’, 1022.14 cm”, 668.72 cm’. These absorption peaks are known to be
associated with the stretching vibration for N-H in Aliphatic amine, C-H in Alkane,
C-H in Esters, N-H in Amine, C-H Aromatic compound, C-O Tertiary Alcohol, C-O

Ether, N-H Primary Amine. (Fig. 2, Table 4).

From the spectral data presence of C=0, C-H, C-N, N-H were identified.
These bonding are responsible for the presence of alkyl group, aldehyde group,
methyl group, alcohol, ether, carboxylic group and aliphatic nitro group . Carboxylic
acid present in the medicinal plant serves as main pharmaceutical product in curing
ulcer, jaundice, head ache, stomatitis, hemicranias, fever, pain in lever, treatment of

edema and rheumatic joint pain. Amides, amine and amino acid are the main group
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which are involved j i
N protein synthesis. The study revealed that the whole plant of
Euphorbia hirtg and ;
nd :
inflorescence of Euphorbia milli contain a considerable amount

of secondary n :
etab N ;
bolites and it may considered in future to be used human disease

management,

ANTIBACTERIAL ACTIVITY

In the present study, antibacterial activity of different solvents (acetone,
methanol, petroleum ether and water) using Euphorbia hirta and Euphorbia milli
were tested against four human pathogenic bacteria (Bacillus substilis, Escherichia
coli, Salmonella typhi and Kiebsiella pneumonia) presented in (Table 5-6). The

di it :
1ameter of the inhibition zones against these species ranged from (2 to 15 mm).

The different solvents (acetone, methanol, petroleum ether and water) from
whole plant extract of Euphorbia hirta exhibited maximum activity against different

bacterial species, E. coli (5-7 mm), Bacillus substillis (2-7 mm), Salmonella typhi

(2-5 mm), Klebsiella pneumonia (2-15 mm) inhibition zone. (Plate 3)

The different solvents (acetone, methanol, petroleum ether and water) extracts
of infloresence of Euphorbia milli exhibited maximum activity against different

bacterial species, E. coli (2-6 mm), Bacillus substillis (3-13 mm), Salmonella typhi

(2-10 mm), Klebsiella pneumonia (3-11 mm) inhibition zone. (Plate 4).

The maximum activity was found to be 15 mm zone of inhibition obtained by

acetone extract of Euphorbia hirta whole plant against Klebsiella pneumonia. The

acetone extract of Euphorbia hirta whole plant exhibited more or less same zone of

inhibition compared to standard antibiotics streptomycin.
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The maximum activity was found to be 13 mm zone of inhibition obtained by
methanol extract of Euphorbia milli infloresence against Bacillus substillis. The

methanol extract of Euphorbia milli flower exhibited higher zone of inhibition

compared to standard antibiotics streptomyein,

The antibacterial activity of Euphorbia hirta and Euphorbia milli may be due
to presence of various phytochemicals which are known to be synthesized by plants in
response to microbial infection (Cowan,1999). The mechanism of action of saponins
as antimicrobial agents may be due to membranolytic properties, rather than simply
altering the surface tension of the extracellular medium (Killeen, 1998). In our study
Euphorbia hirta and Euphorbia milli showed the extracellular of saponins. The
antimicrobial activity of these plants may be due to the presence of saponins. The
presence of tannins were also reported in Euphorbia hirta and Euphorbia milli. The
antibacterial activity of tannins may due to their intercalation with enzymes, cell
envelope transport proteins and also complex with cell wall polysaccharides (Ya
et al., 1988). Hence these plants stand as a potential candidate as a source of

ingredients in drug formulations for the treatment of bacterial infection.
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CHAPTER-V

SUMMARY & CONCLUSION

Euphorbi . .
Phorbia hirta 1. and Euphorbia milli Des Moul.well known plants of family
Euphorbiaceae is 11ce
¢ 18 used as a therapeutic agent. The herb Euphorbia hirta is specially

used in the tr
catment of severe headache, toothache, rheumatism. colic, intestinal

parasites, dia; i
trhea, peptic ulcers, venereal diseases, skin and mucous membranes

diseases. (Pi
es. (Ping and Darah ¢f al., 2013). Euphorbia milli is a medicinal plant. It is used
in the treatment of warts The various extract of the plant and its parts have been

foun - . s
d to possess antimicrobial, molluscicidal, antioxidant and antitumor activity. (Shi

et al., 2008; Murugan et al., 2007).

The phytochemical study revealed the presence of steroids, flavonoids.
alkaloids, saponins, terpenoids, coumarine, phenol and tannins. The preliminary
phytochemical tests are helpful in finding chemical constituents in the plant materials
that may lead to their quantitative estimation and also in locating the source of
pharmacologically active chemical compound. The information obtained from

preliminary phytochemical screening will be finding out the genuity of the drug.

The FTIR spectrum of Euphorbia hirta showed strong IR bands charactenistics
of Alkane (2921.54 cm™), Guanidine (1627.23 cm™"), Ether (1022.14 cm), primary
amine (3422.52 cm) functional groups and in Euphorbia milli showed strong IR
bands characteristic of Aromatic (1449.66 em’), Ether (1022.14 cm’'), Primary
Amine (668.72 cm’), Esters (2850.49 cm’) functional groups. From the spectral data,
presence of C=0, C-H, C-N, N-H were identified. These bonding are responsible for
the presence of alkyl group, methyl group, alcohol, ether, carboxylic group and

aliphatic nitro group. Carboxylic acid present in the medicinal plant serves as main
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~ 3 . " et . <o S.
pharmaceutical product in curing ulcer, jaundice, head ache, stomatitis, hemicrania

. - ‘ o ' R
fever, pain in lever, treatment of edema and rheumatic joint pain. Amides, amin

amino acid are the main group which are involved in protein gynthesis.

o : i gcence
The different solvent extracts of whole pant of Euphorbia hirta, infloresce

ia milli : : g i inst four
of Euphorbia milli and streptomycin were used for antibacterial studies against fo

organism, E. coli, Salmonella paratyphii, Bacillus subtilis, Klebsiella pneumonid
‘ ‘o 0 activit
These extracts showed ranging degree of antibacterial activity. The maximum activity

was found to be 15 mm zone of inhibition obtained by acetone extract of Euphorbia

hirta whole plant against Klebsiella pneumonia. The antibacterial activity of

Euphorbia hirta and Euphorbia milli may be due to presence of various

phytochemicals which are known to be synthesized by plants in response t0 microbial

infection. The present study concluded that the whole plant of Euphorbia hirta and

infloresence of Euphorbia milli extracts could be used as a potential source of

antimicrobial agents. So the ingredients of this extracts can serve as source for drug

formulations in future.
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PLATE 3 : ANTIBACTE
TE3: ANTIBACTERIAL ACTIVITY OF DIFFERENT SOLVENT
EXTRACTS OF EHUPHORBIA HIRTA WHOLE PLANT

(c) Salmonella typhi (d) Klebsiella pneumonia



TABLE 1 : PRELIMINARY PHYTOCHEMICAL SCREENING AND
DISTRIBUTIO OF SECONDARY CONSTITUENTS IN
EUPHORBIA HIRTA L.
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TABLE 2 : PRELIMINARY PHYTOCHEMICAL SCREENING AND
DISTRIBUTION OF SECONDARY CONSTITUENTS OF

EUPHORBIA MILLLI.
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TABLE 3 FTIR SPECTROSCOPY ANALYSIS OF EUPHORBIA HIRTA f
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F TABLE § : ANTIBACTERIAL ASSAY OF EUPHORBIA HIRTA

WHOLE PLANT
\
Incubation zone in (mm)
S.
No. st Escherichia | Salmonella | Bacillus | Kiebsielta
coli Typhi substilis | pneumonia
1 | Methanol 7 4 3 3
2 | Acetone 7 2 7 10
3 | Petroleum ether 3 3 3 4
4 | Water 5 2 2 2
5 | Streptomycin 6 4 4 15
FIG. 3 : ANTIBACTERIAL ACTIVITY OF DIFFERENT SOLVENT
g EXTRACT OF EUPHORBIA HIRTA
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Escherichia coli Salmonella typhi Bacillus substilis ~ Klebsiellapneumonia |

Different culture

® Methanol ® Acetone = Petroeum ether « Water @ Streptomycin




TABLE 6 : ANTIBACTERIAL ASSAY OF EUPHORBIA MILL |

INFLOERESENCE
Inhibition zone in (mm)

SEN: ulvEIE Escherichia | Salmonella | Bacillus | Kiebsiella
coli typhi substilis | pneumonia

1 Methanol 2 2 13 11

2 Acetone 5 3 4 5

3 Petroleum ether 6 3 8 4

4 Water 3 10 3 3

5 Streptomycin 3 2 4 4

w W W W

FIG. 4 : ANTIBACTERIAL ACTI ITY OF DIFFERENT SOLVENT
EXTRACT OF EUPHORBIA MILLI
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CHAPTER-I

INTRODUCTION

Plants are the backbone of all life on Earth and an essential resource for
human well-being  Plant 1s an important source of medicine and plays a key role in
world health. Herbal medicines proved to be the major remedy in traditional system of
medicine. They have been used extensively in medical practices since ancient times.
This prompts the development in the practices of medicinal plants. The reasons are
because of their biomedical benefits as well as place in cultural beliefs in many parts
of world in the development of potent therapeutic agents. During 1950-1970,
approximately 100 plants based new drugs were introduced in the USA drug market
including deserpidine, reseinnamine and vincristine which are derived from higher

plants.

Modern medicine depends on biologreal materials as an incomparable source
of molecular diversity. One-quarter of all prescription drugs come directly from or are
derivatives of plants. Recently however, attention is turning back to natural products
e they have been so successful in the past. These days the term

as drug sources, sinc

“~Alternative Medicine”™ became very common in western culture. it focus on the idea

of using the plants for medicinal purpose.

Medicinal herbs or plants have been known to be an important potential source

of therapeutics or curative aids. The use of medicinal plants has attained a

commanding role in health system all over the world. Medicinal plants have provided

mankind a large variety of potent drugs to alleviate or eradicate infections and

suffering from diseases in spite of advancement in synthetic drugs, some of the plant-

derived drugs still retained their importance and relevance. This involves the use of




medicmal plants not only for the treatment of discases but also as potential material
for maintaining good health and conditions. Many countries in the world, that is, two-
third of the world’s population depends on herbal medicine for primary health care.
The reasons for this is because of their better cultural acceptability, better
compatibility and adaptability with the human body and pose lesser side effects. From
records, most of the used drugs contain plant extracts. Some contain active ingredients
(bioactive components or substances) obtained from plants. Through recent
researches, plant-derived drugs were discovered from the study of curative,
therapeutic, traditional cures and most especially the folk knowledge of indigenous
people and some of these claims and believe of people are irreplaccable despite the

recent advancement in science and technology.

The use of plant-based drugs all over world is increasing. There have been
records of advances made in the modern (synthetic) medicine there are still a large
number of ailments or infection (diseases) for which suitable drugs are yet to be
found. These have brought an urgent need to develop safer drugs (both for man and
his environment) for the treatment of inflammatory disorders, diabetes, liver diseases,
and gastrointestinal disorder. Through recent researches on herbal plants or medicine,
there have been great developments in the pharmacological evaluation of various
plants used in traditional systems of medicine. Consequently, plants can be described
as a major source of medicines, not only as isolated active principles to be dispensed

in standardized dosage form but also as crude drugs for the population.

The term of medicinal plants include a various types of plants used in
herbalism and some of these plants have a medicinal activities. These medicinal
plants consider as a rich resources of ingredients which can be used in drug

development and synthesis. Medicinal plants frequently used as raw materials for

2
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extraction ol active meredients which used m the synthesis of differem drugs Beode

that these plants play a coincal role m the development of human cultures around the

whole world

Herbal drugs from ethno  medicinal plants have  pamned  considerable
mportance m the recent past not only 1in India but also around the world (Farnsworth
1000). Traditonal medicinal knowledge m India has passed from one generation 1o
the next. withim specitie geographical locations or tribal groups (Dey e al . 2017
T'his traditional knowledge finds its root in Indian traditional systems of medicine 1 ¢
Awurveda and Siddha which is now gaining popularity in western world too. Herbal
medicines are much in demand as they are affordable and have much less side effects
(Modak ¢r al, 2015). Recently WHO has also recogmzed the importance of
tradivonal medicine in the healthcare sector. In Ayurveda and Siddha systems,
formulations from appropnate parts of plants arc made and used for treatment of
various allments. For almost past three decades, many cthno medicinal plants
mentioned i Ayurveda and Siddha systems of medicines are being scientifically
cvaluated (Sharma and Patki, 2010). Scientific evaluation of cthno medicinal plants
provides evidence-based altermative medicines which form the basis of herbal drug
mdustry and discovery of drug targets in the pharmaceutical industry (Patwardhan,
Z005) Tt may be emphasized here that usage of ethno medicinal plants tor tradinonal

medical reatment or for use i manulacture of Ayurvedic medicines or other herbal

drugs. when supported by scientific evidences can ensure sale and more eftectinve

utiizatien of nataral product drugs universally Medicmnal plants have a promising

Tature becawse there are abowt hal{ milhion plants around the world, and most of them

therr medical monyitges

»have ot mveshigate yetoand thewr medcal actnties could be

mthe treatmment of present or ature studies,



'he family Malvaceae is one of the largest flowering plants and 1s commonly
known as “Mallow family” It has 82 genera and 1500 species distributed widely 1n
tropical and subtropical regions of the world In India, the tamily 1s represented by 22
genera and 93 species many of which have ethno medicinal value Sida acuta and
Sida cordifolia are ethnomedicinal plants of Malvaceae, commonly used in Indian
traditional system of medicines. Traditionally these plants were used in the form of
extracts, powder, paste by tribal populations of India for treating common atlments

like cough and cold, fever, stomach. kidney and liver disorders, pains. inflammations.

wounds, etc.
In view of these fact, the present investigation is undertaken.

~ To eclucidate the macroscopic charactenstic of Sida acuta and Sida

cordifolia

~ To study the microscopic charactenistic of root, stem and leaves of Sida
acuta and Sida cordifolia

~ To evaluate the antimicrobial acuvity of Sida acuta and Sida cordifolia



CHAPTER-II

REVIEW OF LITERATURE
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Plants have been shown to have genuine utithty and about 0% of the rural
population depends on them as primary health care (Akinyeni. 2000). In developing
countries, notably in West Africa. new drugs are not often affordable. Thus. up to

o/ o the ati . : . .
80% of the population uses medicinal plants as remedies (Kirby, 1996).

The cthnomedicinal usage of Sida acuta (Sanskrit name: Balapatta) has been
reported from among the ethnic tribes from many parts of India. The tribal population
from north castern and southern parts of India have been extensively using different
parts of the plant for treatment of dandruff, rheumatism, liver problems. kidney stones
and nervous disorders (Gairola ¢ al., 2013). Juice of fresh leaves are used as anti-
helminthic, anti-vomitting and gastric disorders (Akilandeswarl ¢ al, 2010). Paste of
roots in lemon juice is applied on boils and abscises (Shivanna and Rajakumar. 2010).
Decoction of roots is used to treat rheumatism and breathing disorders. Hot water

extract of whole plant is used as diuretic (Nadkarni, 1976).

Plant is also used by tribes of Tamil Nadu (Southern India) for treating
bronchitis dysentery, diarrhoea and skin diseases (Ignacimuthu, 2006). Besides India,
other Asian (Sri Lanka, Taiwan); Central and South American (Mexico, Venezuela,
Colombia, Cuba, Nicaragua, Guatemala) and African countries (Nigeria, Togo, Ivory
Coast, Kenya) also use this cthnomedicinal plant for treating dysentery, hemorrhoids,
malaria. venereal discases, ulcers, renal inflammations, fever and asthma (Dinda
et al., 2015). Root sour and sweet, removes tridosha, digestive and diuretic, useful in

fever, burning of the body and urinary discharges (Kirtikar and Basu, 1994).



ala (Swda cordifolia Lmn)) that 1s also known as “Indian Ephedra™ 1s a plant
which s used in the vanous medicines in Ayurveda, Unani and Siddha system
ot medicine sinee ages. It has good medicinal value and useful to treat diseases hke
tever, weightloss. asthma, chronic bowel complaints and nervous system disease and
acts as analgesic. anti-inflammatory, hypoglycemic activities etc. (Sharma, 2013).
Due to ephedrne. various Ayurvedic preparation of Sida cordifolia are used n
asthma. fat lose. increase energy, chronic dysentery and gonorrhea in the Indian
subcontinent (Anonymous, 1988). It has folklore use as a general tonic, anti-

mflammatory agent. and blood coagulant. It has also been used In some

avnecological practices. sexual inadequacies. and Parkinson’s disease (Puri. 1993).

Kanth and Diwan, 1999 reported that Sida cordifolia possess analgesic, anti-
inflammatory. anticancer, diuretic, laxative, hypoglycemic, antispasmodic,
antiamoebic. antiurinary filariasis,  antiasthmatic, antihypertensive and
hepatoprotective activities. Medeiros ef al. (2006) showed that aqueous fraction of
hydroalcoholic extract of leaves induces vasorelaxation and hypotension. The plant
have weight loss and wound healing, thyroregulatory, adaptogenic, antibacterial,
antiplaque. and antifungal activities (Muauza et al., 1994). Studies of Rastogi and

Malhotra (1985) showed that the roots possessed diuretic and tonic properties and

administered for nervous disorders such as hemiplegia and facial paralysis.

ANATOMICAL STUDIES

Anatomy along with plant morphology always treated as the backbone of plant
taxonomy and systematists elucidated the plant diversity, phylogeny and evolution
following these traits (Endress et al., 2000). Morphological and microscopic studies

of leaves act as a reliable aid for detecting adulteration. These simple but rehable



standards will be . o 1 .
o will be useful 1o a lay person m using the drug as a home remedy

(Khandelwal. 2007) Microscopy 1s an important tool for authentification of crude
drugs and study of powdered drugs (Ponnudurai er al.. 2011). Morphological and
anatomic characters of leaf are used as taxonomic markers (o assist in the correct
identification of the plant species. Some particular groups of plants or taxa seem 1o be

characterized by specific type of cross sectional anatomy, epidermal features, which

are the epidermis, stomata, gland and trichomes (Park, 1994).

Anatomical data are applied to improve classification schemes and it is often
used for identification. Wide range of anatomical data is used by systematists
including anatomy from stem, leaf. petiole. stipule, node, flower. fruit. seed etc. Often
these anatomical features are correlated with environmental factors (Naskar. 2016).
Establishment of the pharmacognostic, morphological and microscopical characters of
leaves and bark of the plant will assist in standardization, which can guarantee

quality, purity and identification of samples (Karthikeyan, 2012).

Cutler ¢f al. (2007) reported that in systematic anatomy has a long history
since the invention of microscope. Taxonomists found anatomical similarities among
related plant groups. The leaf epidermis is generally a valuable character for the
classification and delimitation of species and genera, and/or for the discussion of
relevant phylogenetic problems (Jones, 1986). It is important to interpret
morphological and anatomical descriptions of crude drugs as well as characteristic

features of drugs and adulterants of commercial significance (Dharmesh ¢r al., 2010).

Ozkan and Uzunhisarcikli (2009) provided detailed comparative anatomical
information for the genus Althaea, which is hitherto unavailable among the Turkish

species. Anatomical studies of the root of four Sida species. S. rhombifolia,
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(Malvaceac) were carried out and compared (Navas ¢ al - 201, Garcia of al (2014)
investigated the leaf an: 3

ge the leaf anatomy of 71 grandiflorum, | speciosum and 1 subicanim in
order 1o contribute to the biological knowledge of species of Theobroma and provide

support for the biotechnological studics of native fruit plants of the Amazon

Micro  morphological investigations of the fohar cpidermal  anatomy.
particularly the diversity and distribution of glandular and eglandular tnchomes on
leaves of Sida alba 1., S. alii, S. Abedin var. alii, S. cordata, S. mysorensis, S. ovala,
S. spinosa L and S. yunnanensis have been carried out by Shahcen et al. (2009) to
assess the systematic relevance of epidermal features and trichome diversity within

the genus Sida L.

Nurhanim ¢f al. (2014) carried out leaf anatomy and micromorphology study
on five selected taxa in the genus Schoutenia Korth of Malvaceae subfam.

Brow nlowioideae to investigate the taxonomic value of leaf anatomical and

micromorphological characteristics of the genus Schoutenia. Ltahir er al. (2017)

compared the macro and micro morphology of the leaves of Abutilon figarianum and

Abutilon pannosum (Malvaceae) to assist as a relevant source of information and

contribute towards the standards to dispose the quality and identity of these plants to

avoid adulterations.

ANTIBACTERIAL ACTIVITY

Microbial infections pose a health problem all over the world, and plants are a

potential source of antimicrobial infections pose a health problem all over the world

and plants are a potencial source of antimicrobial agents (Burapadaja and Bunchoo,

1995). Medicinal plants have been a valuable source of natural active constitiuents



at prode \ p
tl [ 1t for mammtam human health and treatment of many human discase (Stary
and Hans 1998) From ancient times, humans have utilized pl.’ml'\, for the treatment or

FWCVE 10 . R ok ..
prevention ol discases, leading to the dawn ot traditional medicine (Audu < al.

2007 Fflective : ,
2007)  Effective antumicrobials have been developed over the past years several

reports  development of antibiotic resistance of human pathogens 1o avatlable

antibiotics (Martino ¢t al , 2002).

Duc to the cost effectiveness, salety, icrcasimg fatlure of chemotherapy and

antibiotic resistance, scarch for plant resources has been increased for their potential

antimicrobial activity (Hammer ¢r al, 1999). Antibiotic resistance has become a
global concern (Westh ¢/ al.. 2004). There has been an increasing incidence of

multiple resistances in human pathogenic microorganisms in recent years, largely due

to indiscriminate use of commercial antimicrobial drugs commonly employed in the

treatment of infectious discases. Recent work revealed the potential of several herbs

as sources of drugs (Iwu, 2002). The screening ol plant extracts and plant products for

antimicrobial activity has shown that higher plants represent a potential source of

novel antibiotic prototypes (Afolayan, 2003).

The emergence of resistant bacteria, cspecially those causing infections on

wounds, has become a health care problem that has caused serious concern to medical

practice (Aras and Murray, 2008). Drug resistant bacteria render many synthetic

antibiotics ineffective or useless (Venkatesan et al., 2009). Antibacterial drugs have

been in used since several years ago to handle these infections. However, in the recent

decade, bacterial resistance to these drugs is being reported (Steven et al., 2015).

Extreme interest in plants with microbial activity has revived as result of current

problems such as resistance associated with the use of antibiotics obtained from

microorganisms (Koday et al., 2010).



Hoftman ¢r g/ (200
an ¢t al. (2004) analvsed (he o o
) analysed the antibacterial actiy ity of Sida acuta agamnst

the gram positive ST
I MICIoorganism Sn//)/!_L‘l()(()(.(.,‘.\ anreus. Fkpo and Fum (2009)

reported the antibac

leria oIty ,
I property of Sida acuta (ethanolic and water extract) on

isolated microbes i ; 3 - .
from human skin infection. Staphviococcus aurcus. Bacillus

subtilis, P. uaer ; " coli . o
tgmosa and E. coli. Ethanol extract revealed a higher significant

hibiion against S aureus and B. subtilis. A similar antibacterial property of' S. wcuta

was also reported by Karou et al. (2006).

Prabahar cr al. (2009) carried out the antibacterial activity of the plant
A indicum (L.) Sweet, which is a cosmopolitan genus belonging to the family of
Malvaceae, to determine the antibacterial activity of different extracts of the leaves on
gram positive and gram negative micro organisms against penicillin potassium
(20 units/ml) and streptomycin sulphate (25 pg/ ml). Kumar ¢r al. (2009) formulated
new, cost effective antimicrobial combination for multidrug resistant diseases based
on the synergistic activity of oxytetracycline with methanolic extract ol Thespesia

populnea (Malvaceae) a medicinal plant common in South India.

Sowmya et al. (2018) investigated the potential presence of naturally
occurring antimicrobials in petals of flowers of Hibiscus sabdariffa L., (Malvaceae)
against isolated eye pathogens. Owing to the usage of these flowers in common
folklore medicine, the extracts of petals were screencd for antibacterial activity
against pathogenic microbes isolated from the eyes of eye infected persons. Abdul
et al. (2010) conducted an investigation with crude methanolic extract of leaf of
Abutilon indicum for its cytotoxic and antimicrobial activity against various Gram-
positive, Gram-negative bacteria and fungi using disk diffusion technique. Junior
et al. (2015) investigated the antifungal effect of ethanol extract from difterent parts

of Luchea paniculata Mart & Zucc., medicinal tree of multiple effects, individually

10
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resistant stramns of Candida.
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Ideyes et al (2012) 1solated compounds from roots of Sida rhombifolia and
subsequently evaluated therr antibactenal activities on four different pathogenic
bacterial strains (Staphylococcus aurcus, Escherichia coli, Pseudomonas acruginosd

and Salmonella typhimurium) using agar disc diffusion technique. The antimicrobial

activity of the 90% cthanol extract of the acrial parts of Sida acula Burm. F.

(Malvaceae) was investigated in order to verily its claimed cthno medicinal use 1n the
treatment of microbial infections. (Oboh ¢t al., 2007). Jacob ¢f al. (2018) validated the
folklore use of Sida corvmbosa on wound healing and reported that Sida corymbosa
leaves are good source of antibacterial agents that possess wound hcealing property in

line with its ethno-medicinal usc.

Debalke ef al. (2018) assessed the antibacterial activity of the aqucous-

methanol extract of the Sida rhombifolia’s acrial part on five pathogenic bacteria

species using agar well diffusion method at different concentrations of plant extracts

and screened phytochemical constituents of the plant. Ruban and Gajalakshmi (2012)

determined the role of flower in Hibiscus rosa-sinensis extract in the in-vitro

antibacterial activity against human pathogens viz., Gram positive bacteria

Staphylococcus aureus, Streptococcus, Bacillus subtillis and Gram negative bacteria

Escherichia coli, Pseudomonas aeruginosa and Salmonella.

11



CHAPTER-III

MATERIALS AND METHODS

Collection and identification of plant materials

The fresh plant materials of Sida acuta and Sida cordifolia are collected from
the State bank colony and Suntharavalepuram in the month of January 2019. The
plants are identified with the help of local floras. The collected plants are preserved as
per the standard procedure (Jain and Rao. 1977). Voucher specimens of all the
selected taxa are deposited and preserved in the St. Mary's College Herbarium
(SMCH), Research Centre for Plant Sciences, St. Mary’s College. Thoothukudi.

Tamil Nadu, India.

Macroscopic studies

Macroscopic evaluation is the method of qualitative evaluation established on

the study of morphological and sensory profiles of whole plant. Fresh, full-grown and

healthy plant of both species are collected and washed in pure water to remove all the

impurities. The samples are subjected to macroscopic evaluation by observation with

naked eyes. A magnifying lens with a dissecting microscope is used for a better

evaluation of surface characters

Morphology

Study of plant morphology is the first step in the medicinal plant research and

is useful in the identification of plants. The morphological parameters like plant

height, leaf size and shape, phyllotaxy, inflorescence type, flower colour, flower

structure, fruit, seed characters and other important features of all plants are noted.

12
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Organoleptic characters (Khandelwal, 2003)

Organoleptic evaluation can be done by means of organs of sense which
includes the parameters like colour, shape, odour, taste, surface characteristics and
texture and there by define some specific characteristics of the material which can be
considered as the first step towards establishment of identity and degree of purity of

the drug.

Microscopic studies

The microscopic evaluation is used for studying the anatomical features of

transverse section of root, stem and leaf of Sida acuta and Sida cordifolia. Linn.

Enough number of sections are taken by hand using razor blade. The sections are

carefully transferred to a petridish containing water and few thin sections that floated

in water are selected. Then selected sections are stained in saffranin. A stained section

is carefully transferred on a clean glass microslide using thin brush. With the help of a

forceps and a needle a clean cover slip is placed gently over the section. With the help

of a blotting paper excess glycerine 18 removed and the slide is observed under a

digital microscope.

Photomicrographs

Microscopic descriptions of tissues are supplemented with micrographs

wherever necessary. Photomicrographs of different magnifications are taken with

Nikon Laphot 2 microscopic unit. For normal observations bright field is used.

Magnifications of figures are indicated by scale bars. Descriptive terms of anatomy

features are as given in the standard anatomy books (Esau. 1964).

13
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Antibacterial studies

Preparation of plant powder

Fresh leaves of Sida acuta and Sida cordifolia are washed 2-3 times with tap
water and subjected to drying at room temperature. The dried plant materials arc
powdered using a clean mixer grinder and filled in air tight container and stored in a

dry place on room temperature till analysis.
Preparation of plant extract

The powdered plant samples (20 g) are extracted with methanol and ethanol
using soxhlet apparatus. Solvent was evaporated under vacuum and concentrates are

used for antibacterial assay.

Collection of microorganisms

Stock cultures of bacteria such as, Escherichia coli and Bacillus subtilis are

obtained from the Department of Microbiology. St Mary’s College (Autonomous),

Thoothukudi.

E.coli - Escherichia coli, also known as E. coli, is a Gram-negative, facultative
anaerobic, rod- shaped, coliform bacterium of the genus Escherichia that is

commonly found in the lower intestine of warm-blooded organisms.

Bacillus - Bacillus is a genus of Gram-positive, rod-Shaped bacteria, a member of the
phylum Firmicutes, with 266 named species. The term 1s also used to describe the
shape of certain bacteria; and the plural Bacilli is the name of the class of bacteria to

which this genus belongs.

11
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Preparation of media

I'he growth media employed in the present study included Nutrient agar and

Nutrient broth. Nutrient agar 1s composed of

Beef extract - 300
Peptone - 50¢
Agar - 150 ¢
Distilled water - 1000 ml
Nutrient broth 1s composd of

Beef extract - 30¢
Peptone = 50¢
Distilled water - 1000 ml

The medium was adjusted to pH 7.4 and sterilized by autoclaving at 15 Ib
pressur (121°C ) for 15 min.
Sub culturing of microorganisms

The pure culture of microorganisms was maintained on nutrients agar slants
by frequent sub culturing. The culture was stored at 4°C.
Preparation of inoculum

Each organism was recovered for testing by sub culturing on fresh media. A

loopful inoculum of each bacterium was suspended in 5 ml of nutrient broth and

15
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CHAPTER-IV

RESULT AND DISC 18510

Indigenous knowledoe had a role 10 nlae o s
man with fauna and flora over centunes In pie of ore
diversity and the amount of attention 15 currently being 214 en

at both nationzl and international levels Manv of these biolozis

in local traditional medicine and have been reputed through expenen

o unouZ=il

one generation to the other useful medicinzl activity ([brahim <:

present mvestigation, Sida acuta and Sida cordifolia belon

have been subjected to macroscopic and microscopic analvsis

potential of the leaves are studied.

Systematic position

In Bentham Hooker's System of classification. the Systematic

15 as follows.

Kingdom - Plantae

Class - Dicotvledons
Sub class - Polypetalae
Order - Malvales
Family - Malvaceae

Genus - Sida

17
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Macroscopic Characters

Sida acuta Burm. F

\nnual, erect hetbs, 05 2 high, stems pubescent with simple mimute
stellate hairs; Leaves 1 -9 x 05 - 25 ¢ lanceolate to linear., clhiptic lanceolate,
acute at apex, mostly serrate, 3-nerved at base. haus simple, petioles 2 0 mm long
Flowers axillary, solitary, buttercup like shape, with overlappmg petals, Calyx
5 - 6 mm across, campanulate; Corolla light yellow, 8 - 10 mm across; petals as long
as or slightly exceeding calyx lobes; Mericarps 6 - 10, apically 2 awned of cqual

length: 1-seeded; Seeds dark brown.(Plate-1)

Flowering and Fruiting : July to March
Distribution : Along roadsides, in wastelands, both shady and open places

Vernacular name : Common wireweed, Morning mallow Palambasi

Sida cordifolia L.,

Erect under shrubs, up to 1 m high: stems branched with minutce stellate hairs
mixed with simple hairs. Leaves 6 x 5 ¢cm, ovate to oblong or sub-orbicular, shallowly
cordate at base, crenate-serrate, 5 - 7-nerved at base, densely velutinous with minute

stellate hairs on both surfaces; petioles 4 - 5 mm long, denscly stellate-hairs mixed

with some simple hairs; Flowers axillary, solitary; pedicels 2 - 10 mm long,
accrescent up to 2 cm, jointed towards apex. Calyx 5 - 9 mm across, campanulate,
somewhat accrescent; lobes triangular acute to acuminate, denscly tomentose with
stellate and simple hairs. Corolla dark yellow, 15 mm across; petals obliquely

obovate, Mericarps 8 - 10, apex of mericarp with a pair of awns with unequal length;

Seeds grayish black. (Plate 2)
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Flowering and Fruiting : Throughout the year.
pistribution : In dry waste places.

Vernacular name : Anivalmanaippundu, Nilatutti, Paniyara tutti

Organoleptic characters

The macroscopic characters such as size, shape. margin, apex. surface. colour.
odour, taste, nature, texture are studied for morphological investigation. Organoleptic

characters of Sida acuta and Sida cordifolia are examined and presented in Table 1

and 2.

Microscopic characters

The microscopic evaluation of transverse section of root, stem and leaf of Sidu

acuta and Sida cordifolia are carried out.

Sida acuta

Root
Transverse section of root is circular in outline. Bark is thin with cork

consisting of 4 to 7 rows of thin walled tangentially elongated cells. Cortex 1s narrow.

comprising of 3 to 4 layers. Calcium oxalate crystals and starch grains are frequent in

cortical cells. Bast fibre is secn in tangential bands of 3 1o 6 rows altemating with thin

walled phloem elements. The vessels are larger in size and more n number. Xylem

parenchyma cells that surround the vessel contain starch grains. Medullary rays are

uniscriate or biseriate with deposition of caleium oxalate crystals and starch. Pith s

prominent. (Plate 3a)
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Table | : Organoleptic character of Sida acuta

\ Colour

' Gireen,upper side darker than lower side

Shape Elongated - 7 7
'()d'm'” Slight odour ]
Texture Slightly rougl; - 7 R
WT:;L’ Bitter

Apex Acuta the apex

Base Obtuse at the base

Petiole Short 2to 6

Leaf arrangment Simple and alternate

Margin Toothed margin

Venation Reticulate venation
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Stem

Transverse section of stem 1s oval in outline. Epidermis is made up of single
layer of rectangular thin walled cells. The cortex consists of outer two layered
chlorenchyma and middle 3-4 layered collenchyma cells and inner 3-4 cells deep
rotund to oval parenchyma cells, some of the parenchyma cells contain druses of
calcium oxalate crystals, Pericyclic fibres in groups occur as a ring, external to the
phloem. Vascular bundles are closely arranged forming a continuous ring. Pith is
made up of thin walled parenchyma cells, Mucilage cells are present in the cortex and
pith. Most of the cells are filled with starch grains. Vascular bundles are closely
arranged forming a continuous ring. Pith is made up of thin walled parenchyma cells,

Mucilage cells are present in the cortex and pith. (Plate 3b)
Leaf

A transverse section of the leaf of Sida acuta through the mid rib shows a
dorsiventral structure. The epidermal cells have wavy walls and a straight cuticle. The
cpidermis possesses numerous unicellular non-glandular trichomes. The midrb 1s
partlly surrounded by an arc of pericyclic fibres, above and below which, 1s a
considerable amount of collenchyma. The xylem fibres occur in an arc arrangement
The cells are round and spirally arranged. The phloem also forms a continuous arc
below (he xylem fibres. The palisade cells are cylindrical in shape and present on the
Upper  epidermis only. The spongy mesophyll shows thin walled irregular
Parenchymatous cells. The transverse section of the leaf of Sida acuta through the

lamipg . . . . .
Mina shows a thin walled cuticle, cylindrical palisade cells and a spongy mesophyll

w .
1th thin walled irregular parenchymatous cells. (Plate 3c)
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Plate 3a : T.S. of root of Sida acuta
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Sida cordifolia

Root

. ransverse section of r as 4-6 rows of thi :
The transverse section of root has 4-6 rows of thin walled tangentially
clongated cells formed the cork. The outermost 2 layers were slightly ruptured and
light brown 10 colour. Inner to the cork was the Phellogen consisting of a single layer
of narrow, thin walled tangenually clongated cells. Cortex: The cortex is made up of

3-4 group of parenchymatous cells. Vessels were many, occuring solitary or in

scattered groups of 2 to 4. (Plate 4a)
Stem

Transverse section of stem 1is circular in outline with stellate trichomes on
cpidermis followed by conspicuous zone of collenchyma, parenchyma, conducting
elements and central pith. Epidermis is composed of oval to oblong, radially
elongated, thin-walled cells covered by a thin cuticle. Trichomes are stellate or
glandular. Epidermis followed by 1-2 layers of chlorenchyma followed by 4-6 layers

of collenchyma consisting of round to oval cells. (Plate 4b)

Leaf

Transverse section of the leaf shows very thin cuticle with stellate and
glandular trichomes on upper and lower epidermis. Stomata are anisocytic, Single
layered upper epidermis consists of oval to oblong cells followed by compactly

dmanged, rectangular elongated palisade cells, spongy parenchyma oval to round, and

loosely arranged. (Plate 4c)
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Plate 4a : T.S. of root of Sida cordifolia

Plate 4c : T.S. of leaf of Sida cordifolia




n,ghuclcrial activity
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’\n“nncrwh“” propertics of medicinal plants are being increasing|
- { reasingly reported

rent parts of the world. The World Health Orp:

—om diffe — .
rom amzation estimates that plant

extracts or their active constituents arc used as folk medicine in traditional therapi
‘ rapics

of 80% of the world's population (Shaik ¢t al., 1994). In this study we analysed th
o dll¢ SC ¢

:mlibnclcrml activity of cthanol and methanolic extracts of Sida acuta and Sida
« .

cordifolia against £. coli and B. subtilis.

The methanol extract of Sida aucta showed excellent zone of inhibition 10

mm against Escherichia coli and 6 mm against Bacillus subtilis (Fig.1). The ethanol

extract of S, acuta showed a zone of inhibition (7 mm) against Escherichia coli
followed by B. subtilis. 4 mm (Plate 5 and 6). The antibacterial activity of Sida

cordifoila (Methanolic extract) showed different results on E. coli and B. subtilis, but

the maximum zone of inhibition was found on E. coli, that is 11 mm. (Fig. 2) on the

some bacteria the positive control Streptomycin gave 13 mm zone of inhibition. The

cthanol extract of S. cordifolia also showed zone of inhibition as 6mm and 7mm

against E. coli and B. subtilis respectively (Plate 7 and 8). Among the two plants,

S. cordifolia extracts displayed potential activity against bacterial pathogens.

Some of the extracts had a good polcnlial for therapeutic uscs against some

al activity against Gram-

Pathogens. It appears that extracts with high antimicrobl

. ) . . ‘vity against other Gram-negative
negative bacteria do not necessarily have high activity agal

. . L . . actlivity 1s not
bacteria compared to Gram-positive bacteria. This may mean that the acuvity

Y . .« such a wide range of
related g the differences in cell wall structurc. Becausc there 18 such a wic g
MIC ies (Elisha et al., 2017).

s for different strains of the same bacterial spec
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Fig. 1 : Antibacterial activity of Sida acuta
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Fig. 2 : Antibacterial activity of Sida cordifolia
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SUMMARY AND ( (ON¢ LUSION

The thesis cntitled “Studies on Macroscopic. mye
- icroscopic and antibacterial

speaies ol Sida ™ deals with o

Lctvity ol two systematic evaluy

aton ol macroscopic,

0scopIc and antibactenal activity of lcaves of Sida acuta and

qicT Sida cordifolia

helongs (O family Malvaccac

The present work 1s focused on the following aspects of the two selected

medicinal plants.

e Macroscopical and microscopical characters of Sida acuta and Sida
cordifolia
e Antibacterial potential of Sida acuta and Sida cordifolia against

Escherichia coli and Bacillus subtilis

Plants are becoming potential source for phytoconstituents  with varied

pharmacological activities. Identification of such plants of potential use in medicine 1s

of significance and as a prelude to this, it becomes nccessary to examine the various

pharmacognostical characters of the plant before further investigation. — In

. i i ic
Phﬂfmacognostical studies the organoleptic characters, macroscopic and microscop

are carried out. Morphological study had provided a characteristic identity of leaf of

both laxa.

/ ca observed through
The various distinguishing features of two selected taxa

me :
'pho anatomical study are

. y‘ Y 1 t li
*  Sida acuta differs from S. cordifolia by having leaves with acute up

. . airs.
* The stem is pubescent with simple stellate h
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root the cortex 1s narrow,

o comprising of 3 g 4 layers in §

acuta and

sp6mS cordifolia

In S acuta the vessels are larger i size and more in number. In

5. cordifolia the vessels are smaller in size. legser In number

. Among the two plants. S. cordifolia extracts displayed potential activity

against bacterial pathogens.

The pharmacognostic standardization of the present study can be used as 2
dard in future rescarch work to-identify the two species of Sida. Further
stan

hytochemical analysis of these plants will be helpful for elucidation of lead
p

| molecules.
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Introduction

The rapid expanding of works carrying the theme of nanomaterials in the past several
years 1s widely evidenced in the literature (Syafiuddin er. al.. (2017)). Since it is well-
recognized that nanomaterials possess extraordinary features in terms of physical. chemical
and biological compared to their larger form. they have been hugely explored for
characterization and application. Up to the present time, nanoparticle production remains as
one of the central issues in the nanomaterial research. To name a few. widely examined
nanoparticle types include iron. copper, silicon, gold and silver (Desireddy (2013). Huang
(2015). Fu, (2013), Kreyling (2015), Zanganeh (2015). Among these. silver nanoparticles
(AgNPs) have been extensively investigated because of their appealing properties
(Syafiuddin er. al., (2017)). Therefore, AgNPs have been utilized for various applications
such as electronics, sensors and recently widely explored for medical devices. The

exploration of AgNPs for medical fields particularly as an antibacterial agent has been

extensively carried out. To explore their application, the antibacterial capability of AgNPs

against Nanomaterials several bacteria has been ratified (Abalkhil er. al.. (2017)). The role of

the antibacterial capability of AgNPs in terms of the surface science has been well reviewed

by Le Ouay and Stellacci Trujillo er. al.. (1986). The specific effect of the nanoparticulate

objects on these nanoparticles cuch as adsorption at bacterial surfaces can significantly

improve their antibacterial capability. In addition. the role of Ag+ release has been found

possible. In general. the antibacterial capability of AgNPs is crucially affected by their

irtace physical and chemical properties as well as bacteria types. Therefore. investigation

o effects on new potential hacteria is urgently needed. Since the physical and chenncal

hes were ratified to have numerous constraints in terms of time consumption. cost and

1 1 1 . . R | s



Synthesis methods for AgNPs production by means of roots. seeds. fruits and leaves

ye well-studied Accessihility of roots and seeds 1s relatively more difficult compared 1o
eaves and frunts. Fruns and leaves are still recognized as the vitamin and vegetable sources
for developing countnes including Indonesia and Malaysia. To overcome these matters. an
giernative natural resource that 1S abundantly available 15 urgently needed. In this respect. the
application of weeds seems strategic for the explorative purpose. In addition. a huge usage of
weeds may also support the enhancement of the environmental quahity since they are well-
known as plants with a4 negative impact on agnculture particularly by monopolizing
resources. The intensive use of the plant extracts of weeds 1s due to their internal biomolecule
such as protewn. terpenoids and flavonoids. which offer potential as a hioreductant to reduce
metal wons 1o form AgNPs (Dher (2017). Catteau (2013 Therefore the present work aims 1o
swithesize and characterize silver nanoparticles from some weeds collected trom St Mary s

MEC Campu
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| iterature Review

The word -
nano” is us indi
s used 10 indicate one billionth of a meter or 10 i
of a meter or 10 Nanoparticles

are clusters of atoms in the siege range of
SICEC range of |- W - .
ge of 1-100km “Nano™ is a Greek word synonymots to
dwart meaning extremely small Nan
= A d { ) ~ s - . . .
otechnology is a field that is mushrooming making an
ampdcl in all \PhCTE\ of h s
» uman life Nanobiotec -
Nanobiotechnology represents and economic alternative
for Chemi(d.l and h\\*i ~al .
SIC Q . . . .
N methods of nanoparticles formation. Nanoparticles (NP) attract
greater attention due - various annlication in diff
£ to their various application in different fields including “panomedicine”
the term Nanotec : ,
anotechnology was coined by professor Norio Taniguchi of Tokyo science
university in th : lanoparticles c: : :
) e vear 1974, Nanoparticles can be broadly grouped into two namely organic
anoparticles which include carbon nanoparticles (fullerness) while. some of the inorganic
nanoparticles include magnefic nanoparticles node metal nanoparticles (like gold and silver)
ind semiconductor nanoparticles (like (tanium oxide and the zinc oxide) there is growing

interest 10 1norganic nanoparticles 1. of noble metal nanoparticles as they provide superior

naterial propertics with functional versatility metallic nanoparticles are mosl promising and

emarkable biomedical qeents silver aluminum gold.zinc, carbon. titanium, palladium. iron.

iullerenes and copper have been used for the synthesis of nanoparticles.

Silver nano particle

es dates back 1o the l16th Century. for both medical

[he use of Silvel nanoparticl

o > ] 1 > - el \\
o need to develop environmentally friendly processe
purposes  There 1* growing need |

‘ orcal approaches
o gred nthesis ind other hiol rcal apf



In nanotechnology. nanoparticles synthesis either biologically or chemically must be
paracterized in order to understand their intrinsic properties such as monodispersity. aqueous
sability. the net charge absorption to biomolecules. aggregation and flocculation in various
media. silver nanoparticals have a great bactericidal effect on a several range of micro
organisms, its bactericidal effect depends on the size and shape of the particle. Recently there

are. reports that algae are being used as a biofactory for synthesis of metallic nanoparticles.

Silver nanoparticles have wide range of applications in nano-scale devices and
iechnologies due to its chemical inertness and resistance to surface oxidation. Silver
nanoparticles play a vital role in nanobiotechnology as biomedicine because of surface

hioconjugation with biomolecular probes and remarkable Plasmon-resonant properties.

Production of silver nanoparticles from plant extract and characterization of

nanoparticles

In nanotechnology. nanoparticles synthesized either biologically or chemically
must be characterized in order to understand their intrinsic properties such as size,
monodispersity, aqueous stability, the net charge, adsorption to biomolecules, aggregation
nd flocculation in various media. This provides vital information in terms of application of
ovides vital information in terms of application of these

hese nanoparticles. For pr

moparticles For instance. it provides answers (0 know wherter a particular nanoparticle can

ised i a biological dppljgu[j(,n_ or else to imp[’OVC their .\ynlhclic processes, and/or
I g
mcal tunchonahzaton

A variety of characterization techniques are currently avatlable

h precede the advent ol nanoscience and technology and mostly drawn from



obe nanmnznermls s .
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The development of new and integrated method suited 10 P
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L owever.d continuous process (Poole and Owens. 2003).
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report on the uptake of silver by living alfalfa plants. X-ray abso

. ) ¥ ' ake by
Transmission Electron Microscopy (TEM) studies corroborated silver metal upt y

‘ . . : At F silver
Alfalfa plants from a cilver-rich solid medium and the subsequent formation of

nanoparticles. Silver nanoparticle alignment. structure. and coalescence were observed using

TEM with anatomic resolution analysis. Dark field image TEM showed the connection of

.ilver nanoparticles of different sizes by possibly nanocrystalline silver atomic wires.

Nagendragandhi er. al.. (2013) reported that the green synthesis of silver nanoparticles.

The hioreduction performance of different plant leaf remove such as Helianthus annis
Asteraceae). Sorghum  hicolour. Basella alba  (Basellaceae) in the synthesis of silver
nanoparticles were examined utilizing UV-Vis. XRD and SEM. Hehanthus annus was found
exhibit strong potenion for rapid reduction of silver ions it was observed that there 1s no
ociation forever between the colour growth and the arangment in absorbance displayed by

he nanomaterial synthesized

Shanmugavadiru e al. (2014) reported that the synthesis of first extract mediated
¢ atec

anoparticles and 1ts antibacterial activity nanoparticles were characterized u L'y
e dusmg UV
£

rpuion spectroscopy. FTIR: XRD and SEM, XRD and SEM
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Mohamed er. al.. (2014 reported that the antioxidant and antibacterial activity of silver

nanoparticles hiosvnthesized using Chemopodium murale leaf extract. The current study

revealed that silver nanoparticles can be synthesized in a simple method using C.murale leaf
extract. The TEM analysis showed that the size of the synthesized silver nanoparticle ranged
from 30 to 50nm. The essential oil of plant-silver nanoparticle was formed mainly of X-
Terpinene. Ascaridole and cis-Ascaridole. The total phenolic compounds and total flavonoids
were higher in plant — silver nanoparticle compared to the plant extract alone. Peanut — silver
sanoparticle showed on higher antioxidant and antimicrobial activity compared to C. murale

leaf extract alone or silver nitrate.

Krishnaraj er. al., (2010) reported that the biosynthesis of silver nanoparticles and its

activity on water borne bacterial pathogens were investigated. Silver nanoparticles were
rapidly synthesized using leaf extract of Acalypha indica and the formation of nanoparticles
was observed within 30 min. The results recorded from UV-vis spectrum, scanning electron
microscopy (SEM). X-ray diffraction (XRD) and energy dispersivespectroscopy (EDS)
support the biosynthesis and characterization of silver nanoparticles. From high resolution
ransmission electron microscopy (HRTEM) analysis, the size of the silver nanoparticles was

measured 2030 nm. Further. the antibacterial activity of synthesized silver nanoparticles

showed effective inhibitory acuvity against water borne pathogens Viz, Escherichia coli and

Vibrio cholerae. Silver nanoparticles |0g/ml were recorded as the minimal nhibitory

concentration (MIC T avainst B coh and V. cholerae. Alteration in membrane permeability
wd respiration of the silver nanoparticle treated bactenal cells were evident from the activity

nanoparticles

009 reported that the stlver nanoparticles (AgNP ) preparation by

hiat have advantages ovel mventional methods mvol
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mixed-valence polyoxometallates, polysaccharide, Tollens, irradiation, and biological. The
mixed-valence polyoxometallates method was carried out in water, an environmentally-
friendly solvent. Solutions of AgNO; containing glucose and starch in water gave starch
protected AgNPs, which could be integrated into medical applications. Tollens process
involves the reduction of Ag(NH3) + by saccharides forming AgNP films with particle sizes
from 50-200 nm, Ag hydrosols with particles in the order of 20-50 nm, and Ag colloid
particles of different shapes. The reduction of Ag(NH3)’> + by HTAB (n-hexadecyltrim
ethylammonium bromide) gave AgNPs of different morphologies: cubes, triangles, wires,
and aligned wires. AgNPs synthesis by irradiation of Ag+ ions does not involve a reducing
agent and is an appealing procedure. Eco-friendly bio-organisms in plant extracts contain
proteins, which act as both reducing and capping agents forming stable and shape-controlled
AgNPs. The synthetic procedures of polymer-Ag and TiO2-AgNPs are also given. Both Ag
NPs and AgNPs modified by surfactants or polymers showed high antimicrobial activity
against Gram-positive and Gram-negative bacteria. The mechanism of the Ag NP bactericidal
activity is discussed in terms of AgNP interaction with the cell membranes of bacteria.
Silver-containing filters are shown to have antibacterial properties in water and air

purification. Finally, human and environmental implications of AgNPs to the ecology of

aquatic environment are briefly discussed.

Priya Banerjee ef. al., (2014) reported that the Green synthesis of silver
Nanoparticles (AgNPs) has gained much interest from chemists and researchers. In this
concern, Indian flora has yet to divulge innumerable sources of cost-effective non-hazardous
reducing ang stabilizing compounds utilized in preparing AgNPs. This study investigates an
fficient and sustainable route of AgNP preparation from I mM aqueous AgNOj; using leaf

Xtrac . .. . 8 .
s of three plants, Musa balbisiana (banana), Azadirachta indica (neem) and Ocimum

Ie"“’ﬂ()rum (T 1 .



Mody er. al., reported that bio-molecules from various plant components and
microbial species have been used as potential agents for the synthesis of silver nanoparticles
(AgNPs). In spite of a wide range of bio-molecules assisting in the process, synthesizing
stable and widely applicable AgNPs by many researchers still poses a considerable challenge
{0 the researchers. The biological agents for synthesizing AgNPs cover compounds produced
naturally in microbes and plants. More than 100 different biological sources for synthesizing
AgNPs are reported in the past decade by various authors. Reaction parameters under which
the AgNPs were being synthesized hold prominent impact on their size, shape and
application. Available published information on AgNPs synthesis, effects of various
parameters, characterization techniques, properties and their application are summarized and

critically discussed in this review.

Mohammed Rafi Shaik et. al., (2018) reported that the plant-mediated green
synthesis of nanomaterials has been increasingly gaining popularity due to its eco-friendly
Mature and cost-effectiveness. In the present study, we synthesized silver nanoparticles
(AgNPs) by using an aqueous solution of Saudi Origanum vulgare L. plant extract as a
biorcdudng agent. The as-synthesized AgNPs were characterized using various microscopic
and *Pectroscopic techniques. The results indicated the formation of crystalline face-centered
Cubic (fec) AgNPs. Additionally, FT-IR study confirmed that the O. vulgare L. extract not

only funer; . .
Y functioned ag 5 bioreductant but also stabilized the surface of the AgNPs by acting as a

('dp ir J a0p
PIng agen;, Moreover, the effect of the amount of the plant extract on the size and the

dn[ill]i(;r,)h‘, BT .
lal activity of the NPs was also assessed. It was found that with increasing

Lln](‘)unlS "
Of plant ey fron ' .
Plant extract, the size of the NPs was decreased. Moreover, as-synthesized AgNPs

ay well .
cll as 0. \'/llg(ll'(' L I; t extrac . o . . . .. .
- Plant extract were separately tested to examine their antimicrobial

dctivitje et . . ) . _
llies were tested against various bacterial and fungal microorganisms

S‘I“Ig('”(l Sonne; .
net. Micrococeus  luteus, Escherichia coli, Aspergillus  flavus,



\liernaria alternare Paecilomvyees variotii. Phialophora alba. and so on. These results
[leThdiri ' -

evidently show that the inclusion of O. vulgare L. extracts improves the solubility of AgNPs,

which led to a significant enhancement in the toxicity of the NPs against the assessed

MICTOOrganisms.

Ana-Alexandra  Sorescu.. ef. al.(2016) reported that the nanoparticles.

compared to bulk materials. exhibit improved characteristics due to their size. distribution

and morphology and are widely used in numerous scientific fields. Among metallic
nanoparticles. silver nanoparticles (AgNPs) are very important especially due to their
physiochemical and antimicrobial properties which help in therapies. molecular diagnostics
and 1n devices used for medical procedures. A major drawback of the chemical synthesis IS
that it involves the use of hazardous chemicals and toxic by-products are obtained. Therefore.
there is a constant need for economic and eco-friendly methods to synthesize them and the

use of aqueous or alcoholic plant extracts is rapidly expanding and gaining importance.

Numerous plant extracts are used for the green synthesis of AgNPs and ten of them are
presented in this article:  Abutilon  Indicum.

Bergenia Ciliata. Cliroria  Ternatea.

(17('1111)\[)H'HHHH Religiosum. Dianthus Carvophyllus. Garcinia Mangostana. Hyacinthis
Orientalis. Pinus Eldarica. Rumex Hymenosepalus and Saraca Indica. This review provides a
Usetul und comprehensive presentation regarding the synthesis of silver nanoparticles using

these plam extracts. describing their main physical-chemical properties and some of their

medicyl cati
wedicyl application

Arpita Royv (2017) reported  that the nano-biotechnology holds

a4 greal
POteny, ) - ! |
‘h artous fields of life sciences. Nanotechnologv involves the use of muaterials with
\\W\\P-T‘ Sng
U that have dimensions less than 100nm.  The demand fOr
fan r‘mi".r(\« S

green svathesis of

ihcreases day by dav due to the drawbacks of chemical svnthesis
1S

O
Orf Maiey tals

Apphcation
an emerging area ol nanotechnology

Among various metal nanoparticles
10
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J thermal properties and which can be incorporated nto industrial. Application ol
an

clectronics catalysis and photonics.  Stlver nanoparticles exhibit a broad spectrum ol anti

hacterial and anti-fungicial acitivities malving them extremely popular in a diverse range ol

consumer products. including plastics. soaps. pasies. food. And textiles thus increasing their

market value. The presence of soluble organics in the plant extracts was matnly responsible

o the silver ions reduction to nano-sized silve particles.  The present review provides

mtormation on silver nanoparticles synthesis from various medicinal plants various methods

of charactenzation and 1ts biological apphcation

Praima Chauhan e¢r. al. (2017) reported that the silver nanoparticies are
neing used in numerous technologies and incorporated into g wide array o consuime
produc .
products  that take advantage of their desirable optical. conductive. and antibactena

Properie N ) ,
perties Silver nanoparticles have attained a special focus due 1o its antimicrobial propert
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' ; ; . s wide applications. In
pere 15 an increasing commercial demand for nanoparticles due (0 their wide applice
there 1* ~
> ‘ v for ~ ssis of silver
he present study. we report an eco-friendly and economical way for the synthesis ¢
the P R
i i ' ndi : 1y known as ‘neem’
ising leaf extract Azadirachta indica. The plant properly known as

”unopaniC]é‘\ U
Iver nanoparticles (SNPs) using the

helongs 1O the family Meliaceae. For the synthesis of si
R . . . . - Sluer nitrate 1) has
¢ extract of Azadirachta indica as a reducing agent from | mM silver nitrate (AgNO3) |

Jea
UV-Vis. TEM. Silver

heen investigated. The resulting SNPs are characterized using
re synthesized within 24 hours of incubation period and synthesized SNPs

nanoparticles we
trum. The morphological

howed an absorption peak at around 400 nm in the UV-visible spec

study of Silver nanoparticles using TEM suggests that the nanoparticles are spherical in shape

with a diameter around 50-nm. This route is rapid. simple without any hazardous chemicals

4 reducing or stabilizing agents and economical to synthesized SNPs.

Jae Yong Song ef. al.. (2008) reported that the five plant leaf extracts (Pine.

Persimmon. Ginkgo. Magnolia and Platanus) were used and compared for their extracellular
svnthesis of metallic silver nanoparticles. Stable silver nanoparticles were formed by treating
aqueous solution of AgNO-« with the plant leafl extracts as reducing agent of Ag+ to Ag0. UV-
wible spectroscopy was used to monitor the quantitative formation of silver nanoparticles.
Magnolia leaf broth was the best reducing agent in terms of synthesis rate and conversion o
ver nanoparticles. Only 11 min was required for more than 90% conversion at the reaction
mperature of 957 C using Magnolia leaf broth. The synthesized silver nanoparticles were
terized with mductively coupled plasma spectrometry (ICP), energy dispersive X-ray
(EDS) scanning electron microscopy (SEM), transmission electron mi FOSCOPY
particle analyzer. The average particle size ranged from 15 1o SO0 nm. The

Hd e ntrovtled p 01 ,
controlled by changing the reaction temperature. leal broth

{} ’ niration e ¢ \ s
s cnvionmentally friendly method of Bioloocal



chemical methods and can potentially be used in various human contacting areas such as

cosmetics. foods and medical applications.
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Systematic position

Class Dicotyledon
Order Malvales
Family Teliaceae

Common name Horn fruited jute

Botanical name Corchorus tridens L.

Description;

aching a height of 2— m. unbranched or

The plants are tall. usually annual herbs. re

vith only a few side branches. The leaves are alternate, simple. lanceolate. 5-15 ¢m long
(h an acuminate tip and a finely cerrated or lobed margin. The Nowers are small (2-3 ¢m

lameter) and vellow. with five petals: the fruit s a many-seeded capsule



Gy stematic position

Class Dicotyledons
Order Solanales
Family Convolvulaceae

Common name — Arrow leal morning glory

Botanical name  Merremia tridentata (L) Hallier |

Description

A slender, perennial. prostrate herb with angular stems. Leaves are various in

hape dand size. but deeply emarginated and 3-toothed at the apex, cordate at base. the basal

stioles ver : escence is axillary solitary. Calyx
shes clasping the stem. petioles very chort . Inflorescence s axillan \ \

undibuliform. outer sepals shorter (han inner. Corolla pale yellow. Pale brown. glabrous.

olabrous. Flowering and Fruiting Time s During monsoon sedson The

cds o rgonous.

is given in the treatment of rheumatism

(v and seeds are used with the medicines which

' - pli oiled in oil and the o1l 15 apphed on
ves are apphed on wounds and the whole plant s hoi



Gystematic position

Class Dicotyledons
Order Malpighiales
Family Violaceae

Commen name  Spade flawer

Botanical name  Hvbanthus enneaspermus (1) F-Muell.

Description

Annual herbs 10 30 ¢m high: stem woody at base, scabrous. Leaves subsessile, 0.6-3

(3.1 em. linear-lanceolate or elliptic-lanceolate. base attenuate. margins distantly crenate

. . < N o) s ()
crenations scabrous hairy, apex acute, hirsute; stipules 1-2 mm long. linear-lanceolate

Flowers axillary. solitary: pedicel 0.6-1.5 ¢m long. slender. Sepals 5. subequal. 2-3 x 1 mm

Lunceolate. acute. ciliate. Petals 5, pinkish, unequal; lower one 0.8-1.5 cm long. suborbicular.

. : . . ) .
liwed other 4 smaller. 3-5 mm long, elliptic or (riangular-oblong. Stamens 5. ¢ 2 mm long

‘ - h . Capsules 5-8 mm long
Ovary ovord. 1-celled: ovules many style clavate: stigma obhque. Cap (

nd. Seeds many, ovord

16
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Dicotyledons

Cavophyllales

Amaranthaceac
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Systematic position

Class Dicotyledons
Order Fabales
Family Fabaceae

Commen name  true indigo

Botanical name Indigofera linnaei L.

l)es('riplinn

Indigofery linnaer i g spreading, usually prostrate woody herb. 15-50 ¢m high

! i-l‘ifrn\‘

which forms a flat mat up to .5 m across, and up 1o 45 ¢m high. The

YON dre

up to 3 ¢m long. with (generally) 7 or 9 obovate. alternate leaflets

Hate apex and are about 8—15 mm long and 2-5 mm wide The stipules

Pedike a Jance-head) and about 5 mm long with broad. dry margins. The

ind up to 2 ¢m long. The calyx is covered with spreading. white

Fhe Standard Shightly exceeds the calyx. and the wings and keel are

Fsilky . about 3-7 mm long. pointed al apex. and usually



Svstematic position

Class Dicotyledons

Order Caryophyllales

Family Nyctaginaceae

Commen name Punarnava

Botanical name Boerhaavia diffusa L. nom. cons

“'"‘Tipliun

Boer),
ata diff -
ST aTs - procumbent to erect. glabrous. Slender, jointed, more or less

M wq od
) \ "\'Ill\\ .
It1s greemish or sometimes purphsh, low branching. glabrous and

3
ITom

| |||(h —
lar hairs: The leaves are horne on stalks of very varied length and are

b m 3
Wide broadly ovate in ¢m long x 2-4 ¢cm wide. broadly ovate in shape

Powit - . . aler
ha somewha wavy margin. The under surface of the leaves s paler

L ]
e 2.4 lowered

Nd the umbels. terminating the branches are mostly

]
ANChed
. about 3 mm long

| : -
Catless cyme 24 crimson or deep purple flowers

i bout 3
usually 3 . : and abe
ally 3 stamens | -seeded stic ky th\Ul( with nbs



Collection of plants

Corchorus tridens (leaf and bud) , Merremia tridentate (leal. stem and flower),
H.\-bamhu.s' enneaspermus (leaf), Gomphrena procumbens (leaf and flower), Indicofera
ritingtorid (leaf and stem) and Boerhaaria diffusa (leaf, stem and flower) were collected from
Campus of St. Mary’s college, Thoothukudi. They were washed, dried and powdered. They
were dissolved in (100 ml) of distilled water and ethanol and the extracts formed were

filtered through a muslin cloth. Then they filtrate in further experiments.

Biosynthesis of silver nanoparticles

For all experiments, the source of silver will be silver nitrate (AgNos) in distilled

water. Typical reaction mixtures contained 1 ml of plant extract of aqueous and ethanol in 9

ml of silver nitrate solution (ImM).
(‘haracterization of silver nanoparticles

['V- Visible spectroscopy analysis

The hioreduction of silver ion in solution was monitored using UV-spectrometer in

00-650 1 lenoth range. 1t was observed that upon addition of the plant extracts into the

lube Ccontaining the aqueous silver nitrate olution. the color of the medium changed to

vithin 2 minutes. This indicated the formation of silver nunnp;m,lclcx,



RESULTS AND DISCUSSION



|

gessl and Discussion

R earch hased on ady anced nanomaterials of noble metals like silver has conquered
L

i interest among scientists during the past decades for 1ts ph_\si()chcmicul propemes
™ =

jot

s size distribution and morphology. they have been studied for catalytic activity.
\dnh as > ’ } :

pvical properties. electronic properties. antibacterial properties and magnetic properties
miv

song (2009). Sontos 2012). Degaetano (2005). Carbtree (2003). Krolikowska (2003)) and
J s -

s application 10 various field such as hiomaterial production. biochemistry. medical and

narmaceutical products. toothpastes. optical receptors. biosensing. etc. (Awwad (2013).
Benerjee (2014) Navaladian (2007). Rajasekharreddy (2010)) Chemical. physical. and
niological methods have been developed (o synthesis nanoparticles but chemical and physical
methods are involved 1n the production of toxic byproducts which are hazardous moreover
he methods are very expensive (Phanjom (2015). Vinod (2011)). To synthesis stable metal
smoparticles with controlled size and shape. there has been search for inexpensive. safe. and

ind “preen” approach. The novel methods so called grccn/hinsymhcsis have been
. ped by a vanety of plant extract such as Octmum Sanctunm (Singhul er al,
num crispum  (Ahmad et al - (2010). Murraya koenigii. Cortandrum

esis of metal nanoparticles. Nature has devised various processes for the

ind micro length scaled inorganic materials which have contributed in the

v new and largely m'lcxplnru,l area ol research hased on the

momaterial Svnthesis using hio-organisms Is tHIIllmllhh‘ with the
Cireen ~vnthesis” ol nanoparticle makes use ol enyvironig ntal
nts Nanoparticle snthesized using b fogical teahiiygll
\ b orealt ity and appropt
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Photograph of synthesized AgNPs using Corchorus tridens leaf and bud extracts
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plate 4
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leaf extracts



plate *

(a) Aqueous extracts

Y| thang) extracle

Mogry
ph , . : : . X
O synthesized AgNPs using Indigofora linnaei leal and stem extracts




plate 6

(a) Aqueous extracts

(¢) Ethanol extracts

Photogra
ph of synthesi Pe usi o
extracts ) ized AgNPs using Merremia tridentata leaf , stem and flower



icles synthesis as they

1
|1|“|mI

are free (v - . _
it e¢ from toxic chemicals as well as contain natural

ping agents Singh e al (201 1),
)l o =

| Among various plants, we have chosen Boerhaavia

Corchorus tridens, Gomphreng procumbens

JINH'“I'

Hvybanthus enneaspernus, Indigoferd

| el and Merremia tridentata
ndet

UV-Vis SPectroscopy monitors the absorption in the ultraviolet-visible spectral region
and 8 commonly used to characterize plasmonic properties of synthesized nanoparticles.
gudies have demonstrated that AgNPs absorb the spectrum in the visible region of around
400 nm due 1o the excitation of the localized surface Plasmon resonance (Bastus (2014).
Gomezgrana (2013, Chan (2013), Dhand (2016). Since this property is highly affected by
panoparticle size and the surrounding media, it is also possible that AgNPs have the Plasmon
hand of around 500 nm or slightly higher (Zong er. al.(2014)). Several researchers have
cvaluated the correlation between the UV-vis spectrum and nanoparticle properties. For
instance, uniform spherical AgNPs can be associated with a single peak in the UV-vis
spectrum while AgNPs in the irregular shapes have two or more peaks depending on their
wymmetry (Shervani ef. al.(2007)). In addition, increase in nanoparticles size can be
identified by their maximum absorbance located at the higher wavelength range (Link er.

a1.(1999). Moreover, increasing the absorbance spectra indicates a higher production of
\oNPs (Tan er. al.,(2013). Plate 1 to 6 shows the UV-vis spectra of AgNPs synthesized
wing currently plant extracts. It has been found that AgNPs synthesized using aqueous
dracts of - Boerhaavia diffusa leaf,  Corchorus tridens leal  and bud. Gomphrena
cumbens flower. Indigofera linnaei stem and - Merremia tridentate flower have single

Tnum peaks at 450, suggesting that they are spherical in shapes. On the other hand. there
b aclear maximum peak [or AgNPs synthesized using Boerhaavia diffiesa stem

Hebanthus enneasperus leal. Indigofera linnaer leal and — Merimia trideniata
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4

. jormation of the nanoparticle using biochemicals present within all presently used plant

_gts is shown in Figure 14.







and conclusion

Ummaf."

S
The salient findings of the present s
p tstudy on green synthesis of AgNPs using six

 ollected from St. Mary’
“-eeds o ary’s College (Autonomous), Thoothukudi vi.. Boerhaavid

Corchorus tridens, Gom _
Jiffusa phrena procumbens, Hybanthus enneaspermus, Indigofera
o -remia tridentata . i ;

Jinnae’t Merr ta . The intensive use of the plant extracts of weeds 15 due (0 their

| biomolecule such as protein, terpenoids and flavonoids. which offer potential as @

internd

bioerUCtam to reduce metal ions to form AgNPs. The weeds synthesized AgNPs
Characteriled by Uv-vis spectroscopical analysis and Ag elemental composition and ability of

| piomolecules O act as reducing, capping and stabilizing agent of AgNPs were

plap
compared (O identify the most desirable plant sources. Accordingly the aqueous extract of
Boerhaavid diffusa leat. Corchorus tridens leaf and bud, Gomphrena procumbens flower.

[ndigofera linnaei stem and Merremia tridentata flower have single maximum peaks at 450

was rated as most desirable plants for the green synthesis of AgNPs compared (0 other plant
extracts. The spherical nanoparticle, it is found that AgNPs synthesized using methanol
st of Merremia tridentald leaf had the maximum absorbance located at the lower

avelength range 350 nm.
Further studies need to be carried out in order 1O validate the effects of physio-
hemical : R, tudi : >y (racts. In
¢mical parameters 1O synthesize AgNPs using the presently studied plant €XIHEEE

the  cvioloxicity m\'eslig‘dtiOm qre  also crucial  for further antibacterial

ton in the future work.
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INTRODECTION




Mushrooms are the fruiting bodies of a variety species of fungi belonging to the
class of Basidiomycetes or Ascomycetes. They are the “natural scavengers™ usually
Srows on wet. moist surfaces such as lawns, dead tree trunks, fences and wooded areas.
Worldwide approximately about 1.5 million varieties of mushrooms are identified. Of
which 3,000 species are edible (Ramanathan ¢r /.. 2013). In India mushrooms like
Agaricus bisporous (white buttom mushroom), Calocvbe indica (milky mushroom),
Volvariella spp. (paddy straw mushroom) and Plewrotus spp. (Oyster mushroom or
dhingri) are cultivatable. Among that Pleurotus spp. (oyster mushroom) is the second
largest commercially produced and edible mushroom in the world market due to its
excellent flavor and taste. (Kang. 2004).

Mushrooms are rich with proteins, fat, sugars, mycocellulose, minerals like
potassium. phosphorus, calcium, sodium and also rich in vitamins such as niacin,
riboflavin. vitamin D. C. BI, B5 and B6. (Stanley, 2011; Ahmed er al., 2009).
Mushrooms also synthesize a variety of secondary metabolites that possess anti-tumoral,
antiviral. anti-inflammatory (Carvalho er al., 2007), antibacterial, antifungal (Owaid er
al., 2015a) and anti-yeast activities (Owaid er al., 2015b).

Cultivation of edible mushrooms has being increasingly practice. Oyster
mushrooms are the broadly cultivated variety because of its low cost of production and
grow within a temperature range from 15-25°C and also Pleurotus spp. grown on a wide
range of lignocellulosic residues such as paddy straw, wheat straw, cotton wastes,

sugarcane bagasse, banana leaf, sugar cane leaves, saw dust, maize stover, sorghum



stalks and leaves ete. (Beetz and Kustida, 2004: Lourdes er al., 2008: Mathews et al..
1996: Sangwan and Saini. 1995)

A huge mass of lingo-cellulosic agro industrial wastes which are rich in organic
compounds deposited daily in the soils. Around 200 billion tons per year of organic
wastes were produced in our planet (Zhang, 2008). Among various bioconversion
processes of agro-industrial wastes, mushroom cultivation is an appropriate technology
(Dundar ¢r al., 2009). It is also helpful to overcome problems related to nutritional
deficiency among low and middle income countries (Imtiaj er /., 2008). Hence.
nowadays, mushroom cultivation technology is being increasingly practice by farmers in
and around world. The selected substrates for our study include paddy straw, banana leaf
and sugarcane bagasse are readily available and are the rich sources of lignin and
cellulose. Taking in to account the bioconversion of agro-industrial wastes, the present
work was aimed to evaluate the effect of different substrates on growth, productivity and

nutrient analysis of Pleurotus spp.
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Beview of Literature
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Soniya ¢f.al.. 2013 studied the cultivation of on different substrates such as
rice straw. rice straw + wheat straw. rice straw+ paper. sugarcane bagasse and
sawdust. The results shows that among all aspects. rice straw (control) was found as a
best substrate with yield (381.85 gm) and BL (95.46%) %) followed by rice plus
wheat straw. rice straw plus paper waste for the production of mushroom.

Mondal. er al.. 2010 analysed the growth and yield performance of oyster
mushroom (Pleurotus florida) on different substrates. Highest mycelium running rate
was found in banana leaves and rice straw (1:1) but the lowest in control. Completion
of mycelium running time was lowest in banana leaves and rice straw (1:3 and 3:1).

Senthilraja. K., 2014 studied the cultivation of mushroom in Pleurotus euos on
paddy straw. The pressmud fibre mixed with the paddy straw at 1:3 ratio recorded
relatively highly vyield of oyster mushroom Pleurotus euos (apki) when compared to
there treatment.

Momiro and Mamiro. 2011 studied the yield and mushroom size of Pleurotus
ostreatus grow on rice straw basal substrate mixed and supplemented various crop
residues. Yields ranged as low as 50g from rice bran to as high as 1040g from
substrate mixture of 50% banana leaves and 50% rice straw.

Oyster mushroom is consumed all over the world due to its taste. flavour, high
nutritional Value and some medicinal properteies. Many species of this genus are rich
in proteins with essential amino acids, polysaccharides, essential amino acidacid.
dietary fibers, important minerals and some vitamins.Because of these nutritional
composition and presence of bioactive molecules oyster mushromm have been

reported to have anticancer, antihypertensive, anti diabetic and antioxidant. The high



nutritional value and potent medicinal uses suggests that pleurotus mushrooms are
important functional foods or nutraceuticals (Savita and Anjana,2017).

Mushrooms have been used as food supplement from time immemorial
not only for  their flavor . aroma and nutritive values . and but also for their
medicinal properties . In the present day world they are known for culinary
values due to their high -quality proteins . vitamins . fibers and many medicinal
properties . The chemical nature of the bioactive compounds present in the
mushroom includes : polysaccharides lipopolysaccharides . proteins . peptides
glycoprotein . nucleoside . lectins lipid and their derivatives. Mushrooms are used
in folk medicine throughout the world since ancient times as the ultimate
health food. (Yashvant er.al, 2012)

Anita, 2010 evaluate the yield performance of paddy straw mushrooms
(Volvariella spp.) on various lignocellulosic wastes. Two species namely Volvariella
volvaceae and Volvariella diplasia were experimentally evaluated on untreated
organic wastes including rice bran. wheat bran, rice straw. sawdust. banana leaf and
sugarcane baggage supplemented with wheat.  The highest yield of 1. volvaceae
(1360g) and V. diplasia was obtained from wheat grain with rice bran.

Ritika and Ishita. 2017 studied the cultivation of mushroom in agricultural
wastes such as rice straw. wheat straw, cotton straw. tea leave and banana leaves.
Banana stalk and bahia grass possess a biological efficiency of 74.4% and 74.12%
respectively but there is a low yield when they are supplemented with other
components.

Randive, 2012 analysed the cultivation of oyster mushroom on paddy straw

and wheat straw. The paddy straw and wheat straw gives very high yield as well as



the nutritional contain like carbohydrate, protein ash, calcium. magnesium. crude
fibers and lipid were checked.

Patil. 2012 analysed the cultivation of mushroom (pleurotus sajor-caju) on
soybeans straw. paddy straw. wheat straw, groundnut straw. sunflower stalk and
pigeon pea stalk. Maximum fat and ash content of pleurotus was recorded on
groundnut straw.

Belewu and belewn, 2005 studied the cultivation of mushroom (volvariella
volvacea) on banana leaves. The result shows that full colonization ol the substrate
was observed in 15 day and the told weight the fruits was 2.5 kg.

Silva er al.. 2007 stuided the cultivation of Pleurotus sajor-caju on banana
stalk and bahia grass based. Substrates the various treatment conditions showed
colonization times that varied from 24 to 35 day the banana stalks and bahia grass
were both more efficient in the production of the mushroom Pleurotus sajor-caju
when utilized without the addition of other substrates with biological efficiencies of
74.41% and 74.12% respectively.

Vanathi er al.. 2016 studied cultivation of mushroom on three different
substrates like paddy straw. sugarcane trash. and sorghum stem. Among the three
substrates paddy straw was gave highest yield 83.4% of biological efficiency
compared with sorghum stem 30.3% and sugarcane trash 44.7%. The biochemical

analvsis confirms that the protein. carbohydrates. lipids and amino acids in Pleurotus

Horida

Diamini ef al.. 2012 evaluated the gowth and yield of Pleurotus ostreatus
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stover gave the least yield The maize stover and cobs substrate gave the highest yield

was 221.7. 189 2 and 107 S e :
which was 221.7.189.2 and 107.9 g in the first. second and third flashes. respectively.

Hossain. 2017, studied the etfect of different substrates such as paddy straw,
wheat straw. banana leaves. sugarcane bagasse. sugarcane leaves, newspapers and
maize stalks and leaves on spawn running time. primordial initiation time. truiting
body formation time. yield performance and biological efficiency ot ovster mushroom
(Pleurotus sajorcaju). Lowest time required for spawn running. primordial initiation
and fruiting body formation was recorded in sugarcane bagasse followed by
newspapers, paddy straw, banana leaves and wheat straw. Amongst the substrates,
paddy straw showed highest yield and biological efficiency tollowed by banana
leaves, wheat straw. sugarcane bagasse, newspapers and sugarcane leaves. Least yield
of mushroom was obtained in maize stalks and leaves.

Edet er al.. 2016 studied the phytochemical screening of ethanolic and
aqueous extracts showed the presence of secondary metabolites such as alkaloid.
glycosides, saponin. tannin, flavonoid, reducing compound. polyphenol. but not
phlobatannin, anthraquinone and hydroxymethyl anthraquninone.

Mago er al.. 2014 studied the commercial production of P. sujorcaju and
P florida using different substrates such as paddy straw, leaf litter and saw dust. The
highest yield as well as number of sporophores of was achieved paddy straw followed
by paddy straw + leaf litter and paddy straw + sawdust. Biological efficiency of P.
sajor-caju was recorded to be 82.84% on paddy straw, 61.06% on leaf litter and
55.26% on sawdust containing substrate P. florida gave bioefficiency of 75.7%.

73.56% and 51.42% on paddy straw, leaf litter and sawdust containing substrates

respectively.
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in folk medicine throughout the world since ancient times as the ulumate

health food.(Yashvant er.al.2012).

The phytochemical screening of different extracts of Pleurotus florida rey caled

the presence of different secondary metabolites. Pleurotus tlorida fruiting bodies were

found to contain carbohydrates. alkaloids. glycosides. flavonoids. tannins. saponins

and steroids (Nirmala, 2014).

Mushrooms constitude an integral part of the normal human diet and in
recent times . the amounts of consumption have been raised greatly . which
all

include variety of species. The oyster mushroom is popularly consumed by

over the world due to their taste . flavor . high nutritional value and medicinal

properties . Because of the presence of numerous nutritional composition and

various active ingredients in oyster mushroom have been reported to have

antidiabetic . antibacterial , antioxidant . eye health and antiviral activities

(Krishnamoorthy .2014).
The use of mushrooms as food is probably as old as civilization and
mushrooms currently have greater importance in the diet of mankind. Mushrooms

contain reasonable amounts of proteins, carbohydrates. minerals. vitamins and fiber.




MATERLALS AND METHODS

| e




_‘ﬁ:?teﬂ:?ls ahd methods

Collection of substrates (Plate 1)

Ihe ditterent substrates like. paddy straw. banana leat and sugarcane bagasse
were collected trom paddy  field, banana cultivars and sugarcane juice  vendors
respectively. The selected substrates were dried under sunlight and stored in bags for
turther experiments.

Spawn

Spawn of Pleurotus spp. prepared on Sorghum grains were collected from
(MSM Mushroom Corner. Mushroom cultivation training and seeds sale, Tirunelveli).
Substrate preparation (Plate 1)

The selected substrates (paddy straw, banana leaf and sugarcane bagasse) were
grouped into six treatments of 500g each. The treatments include paddy straw (T1I),
banana leaf (T2). sugarcane bagasse (T3). I:1 mixture of paddy straw + banana leaf (T4),
I:1 mixture of banana leaf + sugar cane bagasse (T5) and 1:1 mixture of paddy straw +
sugarcane bagasse (T6).

Construction of beds and spawning (Vanathi ef al., 2016) (Plate 1)

[ reatments were soaked individually for 24 hrs and sterilized at 121°C for 20 - 30
minutes. The sterilized substrates were allowed to cool and filled in polypropylene bags
with alternative rows of substrate and spawn. Holes were made on the bags using
aainless steel needle or knife for aeration. Then the bags were hanged with ropes inside
the spawn running room. Inside the room. temperature range of 24°C - 29°C and relative

humidity of 60 - 90% was maintained by spraying water on the sides and loor of spawn



Plate 1: Collection of substrates substrate prepar

ation, construction of beds and
sSpawning of Pleurotus spp




running room 2 - 3 umes per day. To avoid errors cach treatment has been carried out in
three tmes and the results are presented in mean values.
Harvesting

After the tformation of mature fruiting bodies the pileus edges started to fold and
the mushrooms were ready for hary esting. Usually it was done in the morning and stored
tor further use.
Data collection

The mushroom bags were frequently observed from its packing to harvesting to
record different parameters such as number of days for starting and completion of spawn
running. time required for pinhead initiation, number of primordia, number of effective
fruiting bodies. mushroom pileus diameter (¢cm) and mushroom stipe length (cm),
Mushroom yield (g) (Dlamini er al., 2012). bio logical efficiency (%), production rate (%)
and organic mass loss (%) (Carvalho er al., 2012) were calculated by using the following
tformula:

Fresh weight of mushroom

Biological efficiency = x 100
Dry weight of substrate

Initial substrate dry mass - residual
Organic mass loss = % 100
Initial substrate dry mass

Sample preparation

The collected mushrooms from various treatments was cut into slices and shade

dried. Then the dried samples were powdered in a mixer grinder and sieved to get

uniform particles. The sample powder was stored for further use.

10




SIS

1
:
:
.
¢
g
g

Extract preparation

lhe powder was steeped in water. methanol and chloroform (3¢

o

m/100ml) n a
closed flask for twenty hours separately. shaking them frequently during six hours and
allowed to stand at room temperature. The clear supernatant of the each extract was
decanted and used to determine the phytochemical constituents.

Biochemical analysis of mushroom (Harborne, 1998)

Test for Alkaloids

Mayor’s test:

Dissolved filtrate 1 ml treated with Mayor’s reagent (Potassium mercuric iodide).
Formation of a yellow coloured precipitate indicatedthe presence of alkaloids. (Mercuric
chloride + few drops of lodine solution)

Test for Terpenoids

Crude extract 2 ml was dissolved in 2 ml of chloroform and evaporated to

dryness. To this 2 ml of Con H,SO, was added and heated for about 2min. A grayish
colour indicated the presence of terpenoids.

Test for Phenol and Tannin

Crude extract was mixed with 2 ml of 2% solution of FeCl;. A blue green (or)

black colorization indicated the presence of phenol and tannin.

Test for sugar

The little amount of substance mixed with equal volume of Fehling’s A and B

solution heated in water bath. Formation of red colour indicated the presence of sugar.
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Test for Saponins (Froth test)
To 3 ml of extract were diluted with 2 ml of distilled water and this test tube was
shaken in a graduated cylinder for 15 minutes. Formation of 1 ¢m layer of foam indicated

the presence of saponin.
Test for Quinines

To the 1% test substance 2% sodium hydroxide was added. Blue green (or) red

colour indicated the presence of quinines.

Test for Protein

The 4% extract were treated with few drop of concentrated nitric acid. Formation

of yellow colour indicated the presence of protein.

Test for Sterols

The 3 ml of crude extract was mixed with 2 ml of chloroform and con H.SO; was
added sidewise. A red colour is produced in the lower chloroform layer indicated the
presence of steroids.

Moisture content (Randive, 2012)

Moisture was determined by drying the fresh mushrooms at 80°C to a constant

weight in an oven. Moisture content was determined by following formula
Initial weight — final weight

Moisture content = x 100
Initial weight of sample




Nutrient analysis
Estimation of carbohydrvates (Hedge and Hofreiter, 1962)
Principle
Carobohydrate s st hydrolysed mnto simple sugars using dilute hydrochloric
acd In hot acidic: medium glucose s dehydrated o hrdroxymethyl furfural. This
compound forms with anthrone a green coloured product with absorption maximum at
030 nm.
Reagents:
A. 23N HCI
B. Anthrone reagent: 0.2% anthrone was dissolved in ice cold concentrated
sulphuric acid. Prepared fresh before use.
Procedure
Weighed 100mg of the sample into a boiling tube. hydrolysed by keeping it in a
boiling water bath for three hours with S ml of 2.5N HCl and cooled to room temperature.
Neutrahsed it with soild sodium carbonate until the effervescence ceas and take 0.2 to
FOml for analysis. Then added 4 ml of anthrone reagent, heated for eight minutes in a
botling water bath. colled rapidly and read the green to dark green colour at 630 nm.
Estimation of total soluble protein (Lowry ef al., 1951)
Reagents
s 0% nichloroacetic acid (1CA).
s 02N sodium hydroxide
*  Alkaline copper reagent:

Solution A: 2% sodium carbonate in 01N sodium hydroxide
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Solution B: 2% sodium polassium lartarate

Solution 2 ().5%, copper sulphate

To prepare 100 ml alkaline copper reagent, 98 ml of solution A, 1ml of solution B and |
ml of solution C were mixed together freshly.

* Folin - Ciocalteau reagent

Commercial reagent was prepared freshly in the ratio of 1:1 with
distilled water.

Extraction and estimation of protein:

One gram of plant tissue was weighed and ground it with 10 ml of distilled water.
The plant extract was filtered through a filter paper. To the filtrate, 10 ml of cold 5%
TCA (trichloro acetic acid) was added to precipitate protein. It was centrifuged and the
pellet was collected that contains protein. The pellet was dissolved in 10 ml of 0.1N
NaOH. To I ml of this protein extract, 5 ml of alkaline copper reagent and 0.5 ml of
Folin — Ciocalteau reagent were added. The absorbance was measured using red filter

(650nm). The absorbance extrapolated in the standard graph and the amount of protein

present in |1 gm of plant tissue was calculated.
Estimation of free Amino acids (Jayaraman, 1981)
Principle

The ninhydrin is powerful oxidizing agent. All amino acids in the presence of
ninhydrin get decorboxylated and deaminated resulting in ammonia, carbondioxide<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>