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Introduction:-

Medicinal plants are important source of therapeutic remedies of various ailments. Scientific experiments on the
antimicrobial properties of plant components were documented in the late 19" century [1]. The use of plants and
plant product as medicines could be traced as far back as the beginning of human civilization. The earliest mention
of medicinal use of plants in Hindu culture is found in ‘’Rigveda’’, which is said to have been written between
4500-1600 BC. and is supposed to be the oldest repository of human knowledge. It is Ayurveda, the foundation of
medicinal science of Hindu culture, in its eight division deals with specific properties of drugs and various aspects of
science of life and the art of healing [2]. Plant derivatives, such as infusions and decoctions, have since long been
used in traditional medicine for prevention and treatment of several pathologies [3,4]. Including common infectious
diseases, leading causes of morbidity and mortality [5], which are directly responsible for 26% of annual deaths
worldwide [6], were also treated by those plants preparations since ancient times [7]. In modern medicine, the
discovery of bioactive molecules from microbial origin and synthetic antimicrobial agents decreased the use of
traditional plant preparations, especially in developed countries. But in last decade, and besides their toxicities and
side-effects [8], it has become clear that current antimicrobial drugs are losing their effectiveness [9], due to the
emergence of resistance in pathogens to those antibiotics, which causes therapeutic failures and death of individuals
[10]. Therefore, there is a continuing need to search for new antibiotics [5,9]. Since plant-derived antibacterial are
always a source of novel therapeutics [11], many researchers in field of ethno-pharmacology have concentrated in
studies of those compounds in the past few decades [7] on a promising and wealthy source for safe and effective
new antimicrobial agents.Natural antimicrobials have been often derived from plants, microorganisms or animal
tissues[12]. India is known for its rich diversity of medicinal world [13]. Nearly 70% of world population is
dependent on the traditional medicines for primary health care. The knowledge of medicinal plants has been
accumulated during the course of many centuries based on different medicinal system such as Unani and
Siddha[14]. Phytochemical from medicinal plants showing antimicrobial properties have the potential of filling this
need, because their structure are different from those of more studied microbial sources , and therefore their mode of
action may too very likely differ[15]. There is a growing interest in correlating the phytochemical constituents of a
medicinal plant with its pharmacological activity [16]. An antimicrobial is a substance that kill microbes or prevent
the growth of the plants with a new eye foe their antimicrobial usefulness and as an alternative source to the
existing drug .Plants with their wide variety of chemical constituents offer a promising source of new antimicrobial
agents as well as specific activity[17] . Phyto-chemical from medicinal plants sharing antimicrobial properties have
the potential of filling this need , because their structure are different from those of more studied microbial sources,
and therefore their mode of action may to vary likely differ[18]. Euphorbia linearifolia var.nallamalayana J.L.Ellis
a synonym of Euphorbia deccanensis var. nallamalayana (J.L.Ellis) [19] belongs to the genus Euphorbiaceae
family. In medicine, some species of Euphorbiaceae have proved effective against genital herpes [20,21].

There are several reports on the presence of antimicrobial compounds of various plants [22-26] but there are no
reports on antimicrobial potential of Euphorbia nallamalyana which belongs to the family of Euphorbiaceae.

Materials and methods:-

The plant parts of Euphorbia nallamalayana were collected in and around Nallamala forest (Eastern Ghats)
Pavuralagutta nearest to Nallakaluva village, Atmakur mandal of Kurnool district in Andhra Pradesh. The specimen
was identified with the help of the regional floras [25-28] and the voucher specimen was deposited at Botanical
Survey of India, Hyderabad.

Preparation of Plant Extract :-

The leaves and whole plant of Euphorbia nallamalayana were collected, shade dried, powdered and extracted with
hexane, chloroform, methanol using soxhalet apparatus for 6hrs. The extracts were filtered and the filterate was
concentrated under reduced pressure at 40°C using a rotaflash evapourater. The crude samples were subjected to
antimicrobial screening against pathogenic organisms.

Preparation of Standard culture inoculums of the test organism:-

All the cultures were obtained from the Department of Microbiology, Andhra University, Visakhapatnam, A.P,
India. From mother culture the inoculums was streaked and subcultured. Three or four isolated colonies were
inoculated in 2ml nutrient broth and incubated for 24hrs. The 24hrs cultured broth was used to check the
antimicrobial activity.

Antibacterial Assay:-
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Antibacterial activity of extracts was determined by cup diffusion method on nutrient agar medium. Nutrient agar
medium was prepared, sterilized and 0.2 ml of 24 hrs broth culture was mixed in the nutrient agar medium and
poured in Petriplates. After solidifying wells are made in nutrient agar plates using cork borer [29].

Different concentrations of the working suspension of plant extracts and the same volume of the solvent for control
were filled in the wells with micropipette. Plates were kept for some time until the extracts diffuse and incubated at
37°C for 24hrs. After the incubation was completed, the plates were observed for zone of inhibition. The Minimum
Inhibitory Concentration (MIC) was determined by the broth micro dilutions [30-31] using 96 well micro titer
plates.

Antifungal assay:-

The antifungal properties with organic solvent (methanol, hexane and chloroform) extracts from the whole plants
were investigated against pathogen. Potato dextrose agar medium was prepared allowed to cool and streptomycin
sulphate was added to prevent bacterial contamination, and then was allowed to solidify. The fungal isolate was kept
in the middle on the surface of the medium and the plant extracts were placed using disc diffusion method. All the
plates were incubated at 27°C for 48hrs. The zone of inhibition was measured along the control plates maintained by
using available standard antifungal agents.

Determination of Minimum Inhibitory Concentration (MIC) and Minimum Bactericidal Concentration
(MBC):-

Determination of the minimum inhibitory concentration (MIC) was carried out using the Broth dilution method [32]
. Briefly, 1.0 ml of the reconstituted Euphorbia nallamalayana extract solution at a concentration of 200 mg/ml was
added to another test tube containing 1 ml of sterile broth so as to obtain a concentration of 100 mg/ml. 1 ml of this
dilution was transferred to another test tube till the 7" test tube was reached. The 8" test tube did not contain any
extract, but a solution of pure solvent and served as negative control. Then 1 ml of an 18 h old culture of each of the
bacteria earlier adjusted at 10% cfu/Iml was put into each tube and thoroughly mixed on a vortex mixer. The tubes
were incubated aerobically at 37 °C for 18-24hrs. Two control tubes were maintained for each test batch. This is as
follows: tube containing extracts and the growth medium without inoculums (antibiotic control) and the tube
containing the growth medium, physiological saline and the inoculums (organism control). MIC was determined as
the lowest concentration of the extracts permitting no visible growth (no turbidity) when compared with the control
tubes. The MBC was determined by sub-culturing the test dilution on fresh solid medium and further incubated 37
OC at for 18-24hrs. The MBC values were determined by removing 0.10 ml of bacterial suspension from the MIC
tubes that did not show any growth and subcultured into Muller Hinton agar plates and incubated at 37°C for 24 h.
After incubation, the concentration at which no visible growth was seen was recorded as the MBC. The lowest
concentration of MIC tubes with no visible bacterial growth on solid medium was regarded as MBC.

Identification Tests for Photochemical Constituents:-

The tests were performed to find out the presence of active chemical constituents such as alkaloids, terpenes,
flavones, flavonoids, steroids, reducing sugars, proteins, amino acids, carbohydrates, tannins, anthraquinones,
glycosides, cardiac glycosides by the following procedure. Phytochemical analysis was carried out for all the
extracts using standard methods [33-34].

Alkaloids:-

Extracts were dissolved individually in diluted hydrochloric acid. The resulting acidic solution was tested for
alkaloids by adding Mayer’s reagent, Wagner’s reagent, Dragendroff reagent and Hager’s reagent.

The formation of a faint turbidity or precipitation on the addition of the above reagents indicates the presence of
alkaloids.

Flavanoids:-

2-3ml of plant extract was dissolved in 50% of methanol separately on sand bath with a piece of magnesium ribbon
and 1ml of concentrated Hcl was added. Red or yellow coloration of the solution indicates the presence of
flavanoids.

Steroids:-

1ml of extract dissolved in 1ml of acetic anhydride, 1ml of chloroform and 1ml of conc. Hcl separately. Formation
of green color indicates the presence of steroids.
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Triterpenoids:-
To 1 ml of extract tin bit and thionyl chloride were added. Appearance pink color indicates the presence terpenoids.

Coumarins:-
To 1ml of plant extract, 1ml of 10%NaOH was added. The presence of yellow color indicates the presence of
coumarins.

Cardiac glycosides:-
To the plant extract few ml of glacial acetic acid, ferric chloride and conc.H,SO, were added. Green color indicates
the presence of cardiac glycosides.

Terpenes:-
To the plant extract few ml of chloroform was added, filtered. To the filterate few drops of acetic anhydride and
H,SO, were added. The color changing from blue to green indicates the presence of terpenes.

Anthraquinones:-
Benzene extract was taken to this 5ml of 10% ammonia was added .Pink, red or violet color indicates the presence
of anthraquinones.

Phlobtannins:-
Plant extract was dissolved in distilled water. The filterate was boiled with 2% HCI. Red precipitate indicates the
presence of phlobtannins.

Quinones:-
To 1ml of extract 1ml of conc.H,SO, were added, formation of red color indicates the presence of quinones.

Flavanones:-
To few ml plant extract, 10% of few drops of NaOH was added yellow color indicates the presence of flavanones.

Anthocyanins:-
To the plant extract 10% NaOH was added, blue color indicates the presence of anthocyanins.

Proteins:-

Biuret test:-

To few ml of plant extract, 1ml of 40% NaOH solution and 2ml of 1%CuSO, were added. Violet color indicates the
presence of proteins.

Xanthoproetic test:-
To few ml extract 1ml of conc.HNO; was added. White precipitate was observed boiled and cooled. Then 20% of
NaOH or NH3 was added. Presence of orange color indicates the presence of aromatic amino acid.

Tannic acid:-
To few ml of plant extract 10% of tannic acid was added. White precipitate indicates the presence of proteins.

Carbohydrates:-

Molisch’s test:-

To few ml of plant extract 1ml of alpha-napthol solution and conc.H,SO, was added along the walls of the test tube.
Purple to reddish violet color at the junction of the two layers indicates the presence of carbohydrates.

Fehling’s test:-
Equal volumes of fehling’s - A & B were added. On heating the formation of brick red precipitate indicates the
presence of carbohydrates.

Benedict’s test:-

To 5 ml of Benedict’s Reagent few ml of plant extract was added and boiled for 2min,cooled. The formation of red
precipitate indicates the presence of carbohydrates.
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Aminoacids :-
2 drops of Ninhydrin Reagent was added to the plant extract. Purple color indicates the presence of aminoacids.

Glycosides :-
The extract was mixed with a little amount of Anthrone on watchglass and 1drop of conc.H,SO4 was added and
made to fine paste and boiled gently on waterbath. Presence of glycosides shows dark green coloration.

Results:-
Phytochemical screening of whole plant and leaves extract of Euphorbia nallamalayana showed the presence of
various bioactive compounds like alkaloids, tannins, saponins, steroids, terpenes, triterpenoids, phenols and
carbohydrates.
The results of the present antimicrobial assay of different solvent extracts like methanol extract, chloroform
extract and hexane indicated that the plant exhibited antimicrobial activity against different test microorganisms at
four different concentrations of 50,100,250,500ug/ml.
The activity of the plant extract was obtained against all the five microorganisms were tested and the zone of
inhibition was recorded and presented below in the tabulation drawn.

Table — 1 Phytochemical screening of different extracts of Euphorbia nallamalayana

S.no | Phytoconstiuents Methanol extract | Chloroform extract | Hexane extract | Aqueous extract
1 | Tannins + + - -
2 | Alkaloids - - - -
3 Saponins + - - +
4 | Cardiac glycosides - - - -
5 | Steroids + + - -
6 | Terepenes + - + -
7 | Flavanoids - - - -
8 | Phlobtanins - - - -
9 | Anthraguinones - - - -
10 | Triterpenoid - - - -
11 | Coumarins + - + -
12 | Flavanones + + + +
13 | Flavones + + + +
14 | Anthocyanins - - - -
15 | Anthragquinones - - - -
16 | Phenols + + - -
17 | Quinones + + - -
18 | Glycosides - - - -
19 | Carbohydrates + - - +
20 | Amino acids - - -
21 | Proteins - - - -
(+) —Present, (-) — Not Present
Table - 2 Antimicrobial activity of plant extract of Euphorbia nallamalayana
S. | Name of ZONE OF INHIBITION (mm)
n the Methanol Extract | Hexane Chloroform Aqueous Extract | Standard
0 organis | mg/ml Extract Extract mg/ml mg/ml Drugs
m mg/ml
Anti | Antifun
50 | 100 | 25 |50 5| 1|2 |50 |5 |1 |25 |50 |5 1 |25 |500 | bacte gal
0 |0 |0|0|5 |0 |O|O |O 0 |00 |O rial | Agent
00 0 0 Agen | Gresiof
t ulvin
Gent
amyc
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in
Staphylo |6 |10 |11 |15 |-|- |- |- -l - 6 9 |47 |12 |15 18 -
1 | coccus
aureus
Escheric |8 |17 |18 |20 |-|- |7 |10|- |7 |10 |12 | 4|9 |14 |17 19 -
2 | hiacoli
Bacillus |7 |10 |14 (17 |-|5|8 |12 |- |- |- - -/18 |8 10 19
3 | subtilus -
4 | Pseudom |4 |7 9 (14 |-|-1|- |- |47 |9 13 6 9 20
onas - - -
aerugino
sa
Aspergill |6 |6 1012 |-|-18 |10]|- |- |6 8 -4 |7 7 - 14
5 | usniger
Aspergill 18
6 | usflavus | - - - - - e e - -l- |- - -
7 | Candida 16
albicans | - - R - -l- - - -
8 | Saccharo 18
myces - - SO A A R A N I e - -l - - - -
cerevisia
e
Table - 3 Minimum Inhibitory Concentration of plant extract of Euphorbia nallamalayana
S.n | NAME OF Minimum Inhibitory Concentration mg/ml
0 THE Methanol Extract | Hexane Extract | Chloroform Aqueous Extract Gentamycin
ORGANIS | mg/ml mg/ml Extract mg/ml mg/ml
M MIC MB | MIC MB | MIC MB | MIC MB | MIC MB
C C C C C
1 Staphyloco | 0.032+0. | 0.02 0.063+0. | 0.1 | 1.000+0. | 0.03 | 2.000+0. | 0.04
ccus 000 5 ND ND 000 00 | 000 45 000 7-
aureus
0.020+0. | 0.50 | 4.000£0. | 0.1 | 1.000+0. | - 0.040+£0. | >100 | 0.015+0. | 0.01
2 Escherichi | 000 0 000 25 | 000 000 0 014 8-
acoli
3 Bacillus 0.125+0. | 0.02 ND ND | ND ND | 0.250+0. | 0.06 | 4.000+0. | 012
subtilus 000 50 000 3 000 5
4 Pseudomon ND >100 ND ND | ND ND | ND ND 1.0000.
as 0 000 0.10
aeruginosa 0

ND: not detected

Discussion:-

In the present investigation, the active phyto components of Euphorbia nallamalayana was studied and further the
antimicrobial activity of the plant extract was also tested against eight potentially pathogenic microorganisms
Aspergillus niger, Aspergillus flavus, Candida albicans, Saccharomyces cerevisiae , Escherchia coli ,
Staphylococcus aureus , Bacillus subtilus and Pseudomonas aeruginosa at different concentrations of the extract to
understand the most effective activity.

Among the four solvent extracts methanol extract was more effective on test pathogens when compared to that of
hexane, chloroform and Aqueous. Methanol extract showed significant inhibition zone ranging from 6-20mm
against all the microorganisms. In the present study Escherchia coli , Bacillus subtilus were proved to be more
susceptible at different concentrations of the plant extract. Among the fungal strains Asperigillus niger was
susceptible to methanol extract and showed zone of inhibition ranging from 6-12mm at different concentrations. The
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MBC was observed to be more when compared with that of MIC in Staphylococcus aureus, Bacillus subtilus and
Escherchia coli in methanol extract.

In the present study, antibiotic potential of leaf extracts of Euphorbia nallamalayana plants has been determined
against eight pathogens named Aspergillus niger, Aspergillus flavus , Candida albicans , Saccharomyces cerevisiae,
Escherchia coli , Staphylococcus aureus , Bacillus subtilus and Pseudomonas aeruginosa. For the comparison
positive and negative controls were used. Negative controls did not show inhibitory action on any of the test
organisms, while positive controls significantly inhibited growth of all eight test organisms. The findings match with
that of other findings [35-36]. It is often reported that Gram positive bacteria are more sensitive than Gram negative
bacteria to plant based organic extracts [37-39]. But in our study, both gram positive and gram negative bacteria
were found to be sensitive to plant extracts. In present study, Staphlococcus aureus was found to be most sensitive
while Aspergillus flavus, Candida albicans and Saccharomyces cerevisiae were found to be least sensitive to plant
organic extract than other organisms. The findings agree with that of other similar findings [40] .The antibacterial
properties of medicinal plants may be due to presence of different chemical agents which were classified as
bioactive antimicrobial compounds [41]. Phytochemical constituents such as alkaloids, glycosides, flavonoids,
tannins, steroids, terpenoids and several other compounds are secondary metabolites of plants that serve as a defense
mechanism against many microorganisms, insects and other herbivores. The present study also revealed the
presence of medicinally active compounds like alkaloids, glycosides, flavonoids, steroid, terpenoid and tannins in
most of the selected plants which could be responsible for the observed antibacterial property.

Conclusion:-

The plant extract of Euphorbia nallamalayana showed significant antibacterial activity against both gram positive
and gram negative organisms. However further studies on isolation characterization of chemical constituents of the
plant extract responsible for antibacterial activity is necessary to elucidate their mechanism of action and it would
give comprehensive evidence of bioactive potential of medicinal plants at cellular and molecular levels.
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