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ABSTRACT
Besides the various uses of use of traditional plant Barleria prionitis linn for the treatment of infectious diseases caused by
micro-organisms we have to focus on antimicrobial activity of this plant in this paper. The whole plant was subjected to
successive Soxhlet extraction using petroleum ether, chloroform, ethanol and with distilled water. The various extracts,
were subjected to preliminary phytochemical screening for different classes of phytoconstituents. Phytochemical study
showed that all the four extracts gave positive tests for phenolic compounds & tannins, alkaloids, glycosides, saponins,
carbohydrates, protein and amino acids, flavonoids and phytosterols. The three different concentrations range from 2.5, 5
& 10 mg/ml of the extracts were tested for antibacterial activity using agar disc diffusion assay method against Salmonella
typhi, Bacilus subtilis, Staphylococcus aureus, Vibrio cholera and E. coli. Streptomycin was used as a reference drug. The
ethanolic extract exhibit highest zone of inhibition against Staphylococcus aureus is 12 mm with 10 mg/ml concentration.
Slurry of ethanolic extract is processed with different solvents by increasing polarity to obtain various fractions. All the
extracts and column fractions were used for the determination of the minimum inhibitory concentration. The S. typhi
[Chloroform extract, Column fraction]; V. cholera [Column fraction]; E. coli [Chloroform extract, Column fraction] were
inhibited at 5 mg/ml level. Staphylococcus aureus [Pet. ether extract] inhibited at 3.33 mg/ml level.
Keywords: Barleria prionitis linn, Antimicrobial activity, Minimum inhibitory concentration, Secondary metabolites,
Extracts, Zone of inhibition.
INTRODUCTION
Antibiotics are used from 20th century for the treatment of
microbial disease. But its chemotherapy brought dramatic
changes in microbial infections dealing with mankind.
Various synthetic antimicrobial drugs like methicillin and
vancomycin have prominent therapeutic effects in evading
microbial pathogens. But due to re-emerging of microbial
infection its chemotherapy needs more attention. S. aureus
become resistant to methicillin by producing an enzyme
which inhibits binding of drug to its target site. E. coli
become resistant to quinolone by mutation in gyr A & par
C target site1. Therefore there is a need of advancement
due to their adverse effects like Vancomycin adverse
effects are ototoxicity, tachycardia, nephrotoxicity and
hypersensitivity.
Cefixime
adverse
effects
are
superinfections, nephrotoxicity and anaphylaxis2.
Trimithoprim causes rashes and hypersensitivity reactions
especially in AIDS patients3.
With this regard the arrival of new effective and safe
antimicrobial therapeutic agent is necessary. The naturally
occurring medicinal plants having active constituents
which show the antimicrobial activity may provide the
wide area of research. Antimicrobials of plant origin have
enormous therapeutic potential. They are effective in the
treatment of infectious diseases while simultaneously

mitigating many of the side effects that are often associated
with synthetic antimicrobials. The beneficial medicinal
effects of plant materials typically result from the
combinations of secondary products present in the plant.
In plants, these compounds are mostly secondary
metabolites such as alkaloids, steroids, tannins, and phenol
compounds, flavonoids, steroids, resins fatty acids gums
which are capable of producing definite physiological
action on body4.
Barleria prionitis L. commonly called ‘Porcupine flower’
is especially well known for treating bleeding gums and
toothache. Because of its anti dontalgic property it is
known as ‘Vajradanti’5. B. prionitis has been the centre of
interest to pharmacologists as it exhibits a variety of
pharmacological activities viz. antibacterial activity6,7,8,
antifungal activity8,9, anthelmintic activity10, antifertility
activity11,12, antidiabetic activity13, anti-diarrhoeal
activity14, enzyme inhibitory effects7,9,15,16, antiinflammatory activity17,18,19,20, anti-arthritic activity20,
cytoprotective activity20,21, hepatoprotective activity22,
diuretic effect23, anti-nociceptive activity24 etc. Keeping in
mind the traditional/ alternative and complementary
medicinal uses and diverse activity potential, B. prionitis
seems to hold a great potential for in depth investigation
for various biological activities, especially antibacterial6
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and antifungal activity8,9.
The antimicrobial activity of B. prionitis may be due to the
presence of acetylbarlerin, barlerin, shanzhiside methyl
ester, verbascoside, balarenone, pipataline, 13, 14-secostigmasta-5, 14-diene-3-a-ol and 6-O-acetyl shanzhiside
methyl ester7,8.
Plan of Work
 Subjecting B. prionitis to detailed pharmacognostic
studies.
 Phytochemical screening.

 Subjecting B. prionitis leaves for anti-bacterial
activities.
 Determination of Minimum Inhibitory Concentration
(MIC).
Plant Material: The whole plant of B. prionitis were
collected from HARI OM HERBS of Santinagar
Chhutmalpur in july 2012. The plant was authenticated by
Dr. K. MADHAVA CHETTY, Sri Venkateswara
University, TIRUPATI and the plant specimen is kept at
the Herbarium of Lala Lajpat Rai College of Pharmacy,
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Table 1: Angle of repose
Drug

Height of pile
( cm )

Diameter of the base of the pile
(cm)

Radius of the base of the
pile ( cm )

Angle of repose
(θ )

Barleria
prionitis L.

4.8

13

6.5

36.12

II
0.33

Table 3: Tapped Density (g/cm3)
Drug
I
II
Barleria prionitis L.
0.35
0.34
Moga.
Standard Drug: Streptomycin was used as a standard drug
for antibacterial activity. The drugs obtained were free
sample from Cilvil Hospital Jagraon, district- Ludhiana,
Punjab, India.
Micromeretic Parameters25
Angle of repose: Angle of repose is the maximum angle
possible between the surface of a pile of the powder and
the horizontal plane. (Table: 1)
Procedure: A glass funnel is held in place with a clamp on
a ring support over a glass plate. Approximately 50 gm of
powder is transferred in to the funnel by keeping the orifice
of the funnel blocked by the thumb. As the thumb is
removed, the lab-jack is adjusted so as to lower the plate
and maintain about a 3 mm gap between the bottom of the
funnel stem and the top of the powder pile. When the
powder is emptied from the funnel, the angle of the heap
to the horizontal plane is measured with the protractor and
calculated by following formula.
θ = tan-1 h/r
Where, h = height of pile, θ = angle of repose & r = radius
of the base of the pile
Bulk Density: Bulk density is the mass of powder divided
by its bulk volume. A Powder (about 60 gm) was passed
through a standard sieve no. 20. A weighed amount
(approx. 50 gm) was introduced in to the bulk density
apparatus, (aim is that to fill the measuring cylinder up to
75 ml) and the timer knob was set for 100 tapings. The
volume occupied by the powder was noted. This final
volume was the bulk volume. Then bulk density was
calculated by using this equation. (Table: 2)
Bulk density (ñ) = Mass of powder / Bulk volume
Tapped Density: Tapped density was achieved
mechanically by tapping a measuring cylinder containing
a powder sample. After observing the initial volume, the
cylinder was mechanically tapped, and volume readings
were taken until little further volume change was observed.
(Table: 3)
Tapped density (ñ) = Mass of powder/ Tapped volume
Physical Evaluation26
Determination of solvent extractive value27
Determination of water soluble extractive value: 5 gm of
powdered drug was macerated with 100 ml of water closed
flask for 2 hrs and was occasionally shaked with 6 hrs time
period and was allowed to stand for 18 hrs. After filtration,
25 ml of the filtrate was evaporated to dryness in a tarred
flat bottomed shallow dish, dried at 105°C and weighed.

III
0.33

Average
0.33

III
Average
0.35
0.35
Percentage of water soluble extractive value was
calculated with reference to the air dried drug. (Table: 4)
Determination of alcohol soluble extractive value: Alcohol
is an ideal solvent for extraction of various chemicals like
tannins, alkaloids, resins etc. Ethyl alcohol (95% v/v) was
used for determination of alcohol soluble extractive. 5 gm
of powdered drug was macerated with 100 ml of ethanol
closed flask for 24 hrs and was occasionally shaken for 6
hrs time period and was allowed to stand for 18 hrs. After
filtration, 25 ml of the filtrate evaporated to dryness in a
tared flat bottomed shallow dish, dried at 105°C and
weighed. Percentage of ethanol soluble extractive value
was calculated with reference to the air dried drug. (Table:
4)
Determination of foreign matter: About 10 gm of the
sample was weighed and spread on a white tile uniformly
without overlapping. Then the sample was inspected by
means of 5x lens and the foreign organic matter was
separated. After complete separation the matter was
weighed and percentage w/w was determined. (Table: 5)
Determination of Moisture Content26: The percentage of
active constituents in crude drug is mentioned on air dried
bases. Hence, the moisture content of the crude drugs
should be determined and should also be controlled. The
moisture content should be minimized in order to prevent
decomposition of crude drugs either due to chemical
changes or microbial contamination.
Procedure: The powdered sample of leaves of B. prionitis
weighed 5 gm
accurately and kept in IR moisture
balance. The loss in wt. was recorded as percentage (%)
moisture with respect to air-dried sample of crude drug.
(Table: 5)
Determination of Ash value27,28
The residue remaining after incineration is the ash content
of the drug, which simply represents inorganic salts,
naturally occurring in drugs or adhering to it or
deliberately added to it as a form of adulteration. Many a
time the crude drugs are admixed with various mineral
substances like sand, soil, calcium oxalate, chalk powder
or other drugs with different inorganic content. Ash value
is a creation to judge the purity of crude drugs. Generally
either total ash value or acid-insoluble ash value or both is
determined. Total ash usually consists of phosphates,
silicates and silica. On the other hand, acid-insoluble ash,
which is a part of total ash insoluble in dilute hydrochloric
acid, contains adhering dirt and sand.
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Table 2: Bulk Density (g/cm3)
Drug
Barleria prionitis L.

Alcohol soluble Extractive
value (%w/w)

Chloroform
soluble
Extractive value (%w/w)

Moisture
Content
(%w)

12.40

5.68

2.2

Table 5: Physico-chemical Characteristics
Name of the Foreign Organic Matter
Acidic Insoluble Ash Water Soluble Ash
Total Ash Value (%)
drug
(%)
Value (%)
Value (%)
Barleria
0.7
6.3
0.90
0.92
prionitis L.
Table 6: Preliminary phytochemical screening observed for B. prionitis whole plant extracts
S.
Phytochemical
Pet
ether Chloroform extract Ethanol
Water
no
screening
extract
extract
extract
1.
Alkaloids
+
+
1.
Mayer’s reagent
+
2.
Hager’s reagent
+
+
3.
Wagner’s reagent
+
+
4.
Dragendorff’s reagent
2.
Phenolic compounds and Tanins
1.
Fecl3
+
+
2.
Lead acetate test
+
+
3.
Bromine water test
+
+
3.
Saponin
1.
Frothing test
+
+
4.
Carbohydrates
1.
Molisch test
+
2.
Fehling’s solution A
+
2.
Fehling’s solution B
+
3.
Benedict’s test
+
5.
Protein and Amino acids
1.
Millon’s test
2.
Biuret test
+
3.
Ninhydrin test
+
6.
Glycosides test
1.
Borntrager’s test
+
2.
Legal’s test
+
7.
Flavonoids test
1.
Alkaline reagent test
+
+
+
2.
Shinoda test
+
+
+
8.
Phytosterols test
1.
Liebermann’s test
+
+
2.
Libermann Burchard test
+
+
+ = present , - = absent
Determination of total ash: Total ash was determined by
collected on ash less filter paper and was washed with hot
weighing 2 gm of the air dried crude drug in the tared
water, ignited for 15 min. at a temperature not exceeding
platinum or silica dish and incinerated at a temperature not
450°C. The weight of the insoluble matter was subtracted
exceeding 450°C until free from carbon and then was
from the weight of the ash and this represents the water
cooled and weighed. (Table: 5)
soluble ash. Percentage of water soluble ash was calculated
Determination of acid insoluble ash: The ash obtained
with reference to the air dried drug. (Table: 5)
from the previous process was boiled with 25 ml of 2M
Preparation of Extracts: The whole plant of B. prionitis
HCI for 5 min. and the insoluble matter was collected on
were dried in shade and coarsely powdered. 500 gm
ash-less filter paper and was washed with hot water,
powder material was subjected to successive Soxhlet
ignited, cooled in a dessicator and weighed. Percentage of
extraction using different solvents in an increasing order of
acid insoluble ash was calculated with reference to the air
their polarity viz starting from petroleum ether (60-80oC),
dried drug. (Table: 5)
chloroform, ethanol and then distilled water for not less
Determination of water soluble ash: The ash was boiled
than 48 hrs. After each extraction the powdered material
with 25 ml of water for 5 min. and the insoluble matter was
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Physical Evaluation
Table 4: Solvent Extractive Value
Water
soluble
Name of the
Extractive
value
drug
(%w/w)
Barleria
27.18
prionitis L.
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Table 7: Antibacterial activity of whole plant extracts of B. prionitis
Zone of inhibition (mm)
Pet ether
Chloroform
Ethanol
Microorganism
(mg/ml)
(mg/ml)
(mg/ml)
2.5
5 10
2.5
5
10
2.5
5
Salmonella typhi
8
9 10
7
9
11
8
Bacilus subtilis
7 10
Staphylococcus
7
9 10
7
10
7
10
aureus
Vibrio cholerae
7 9
7
8
10
7
10
E. coli
8 9
9
11
7
9

10
11
-

Aqueous
(mg/ml)
2.5 5
7
-

10
10
-

Streptomycin
(µg/ml)
10
11
10

12

-

7

9

12

11
11

7
7

9
8

10
9

10
16

Fig. 3
Determination of Minimum Inhibitory Concentration of Extracts:
Table 8: Effect of B. prionitis Petroleum ether whole plant extracts on different group of bacteria
Concentration (mg/ml)
6.66

16.66

33.33

Salmonella typhi

+

-

-

-

Bacillus subtilis

-

-

-

-

Staphylococcus aureus

-

-

-

-

Vibrio cholerae

+

-

-

-

E. coli

+

+

-

-

Table 9: Effect of chloroform extract of B. prionitis on different group of bacteria
Name of Strains
Concentration (mg/ml)
5
10
25
50
Salmonella typhi
Bacillus subtilis
+
+
+
+
Staphylococcus aureus
Vibrio cholerae
+
+
E. coli
was dried in air at room temperature. Finally, marc was
Heidolph Instruments, Germany). Extracts were weighed
digested with distilled water for 24 hrs or more to obtain
subsequently and the percentage yields were calculated of
aqueous extract. Each extract was concentrated in vacuum
each extract obtained individually in terms of the air dried
using Rotatory evaporator (Laborota 4001-efficent,
weigh of plant material.
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Table 11: Effect of aqueous extract of B. prionitis on different group of bacteria
Name of Strains
Concentration (mg/ml)
10
20
50
Salmonella typhi
+
+
Bacillus subtilis
+
+
+
Staphylococcus aureus
+
+
Vibrio cholera
+
+
+
E. coli
Phytochemical Screening: Weighed quantity of the
various extracts, were subjected to preliminary
phytochemical screening using standard methods29. All the
extracts of B. prionitis were screened for different classes
of phytoconstituents viz. alkaloids, steroids, terpenoids,
anthraquinone, glycosides, flavonoids, tannins and
phenolic compounds, saponins, carbohydrates, proteins
and amino acids using specific standard reagents30 and
standard methods31.
Anti-Bacterial Activity
Microorganisms (bacterial strains): Clinically important
microbial strains were obtained from Sanjay Biologicals
Museum, Amritsar, Punjab, India.
Media Used For Antibacterial Activity
Dehydrated Nutrient agar media32 (HI MEDIA
Laboratories, Mumbai)
Ingredient----------------------gm/litre
Sodium chloride-----------------05
Beef extract----------------------03
Peptone---------------------------05
Agar-------------------------------28
Yeast extract---------------------05
Preparation of Media: Dehydrated nutrient agar medium
(28 gm) was accurately weighed and suspended in 1000 ml
of distilled water in a conical flask. It was heated on a water
bath to dissolve the medium completely. Direct heating
was avoided as it may lead to charring of the medium
components and render it useless for the purpose.
Media Used For Minimum Inhibitory Concentration
 Solid Media (HI MEDIA Laboratories, Mumbai)
Bacteriological Peptone (Oxoid) --1% w/v
Beef Extract (Oxoid) ----------------2% w/v
Sodium Chloride (Analar) ----------0.5% w/v
Agar (Oxoid) -------------------------1.5% w/v
Distilled Water ---------------------- q.s. to 100ml
pH--------------------------------------7.2 - 7.4
 Liquid media (HI MEDIA Laboratories, Mumbai)
Bacteriological Peptone (Oxoid) -----1% w/v
Beef extract (Oxoid) ------------------ 0.5% w/v
Sodium Chloride (Analar) ------------0.5% w/v
Distilled Water -------------------------q.s. to 100ml
pH----------------------------------------7.2 - 7.4

100
+
-

100
+
-

 Peptone water (HI MEDIA Laboratories, Mumbai)
Bacteriological peptone (Oxoid) ------1% w/v
Sodium Chloride (Analar) -------------0.5% w/v
Distilled Water -------------------------q.s. to 100ml
pH----------------------------------------7.2 - 7.4
Preparation of extract samples from dried residues: A
suitable chemical which is able to dissolve plant extracts
without its own activity is chosen. Good solvent for
experimental purposes is DMSO (Merck, 2001), so it was
used for dissolving various extracts obtained as a result of
soxhlet extraction for antibacterial testing. Variable
concentrations of extracts were prepared by dissolving
dried residues in DMSO for testing inhibitory efficacy
against selected bacterial strains. Stock solutions of
extracts were diluted in DMSO to produce concentrations
sterilized by filtration by using sintered glass filter and
stored at 4°C.
Anti Bacterial Assay: The three different concentrations of
the extracts were tested for antibacterial activity using agar
disc diffusion assay method33. The strains of
microorganisms obtained were inoculated in conical flask
containing 100 ml of nutrient broth. These conical flasks
were incubated at 370°C for 24 hrs and were referred to as
seeded broth. Prepared media was poured on Petri dishes
and inoculated with the test organisms from the seeded
broth using cotton swabs. Sterile discs of six millimeter
width had been impregnated with 20 μl of test extract and
introduced onto the upper layer of the seeded agar plate.
The plates were incubated overnight at 370°C.
Antibacterial activity was assigned by measuring the
inhibition zone formed around the discs. The experiment
was done three times and the mean values were presented.
Streptomycin (10μg/disc) was used as standards. All data
on antibacterial activity were average of triplicate. The
solvent loaded disc without extracts in it served as control
in the study. The experiment was performed in triplicates
and average diameter of zone of inhibition was obtained.
Fractionation of most active extract: Among four extracts
of plant B. prionitis, the extract having potent antibacterial
activity is further fractionated by column chromatography.
The ethanolic extract exhibit most effective antibacterial
activity than other extracts. Slurry of this extract is
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Table 10: Effect of ehanolic extract of B. prionitis on different group of bacteria
Name of Strains
Concentration (mg/ml)
10
20
Salmonella typhi
+
Bacilus subtilis
+
+
Staphylococcus aureus
Vibrio cholera
+
+
E. coli
-
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Table 12: Effect of column fractions of B. prionitis on different group of bacteria

Salmonella typhi
Bacillus subtilis
Staphylococcus aureus

50
-

Vibrio cholera

-

-

-

-

E. coli

-

-

-

-

Table 13: Comparitive Study of MIC
Minimum Inhibitory Concentration (mg/ml)
Name of Strains
Pet
ether Chloroform extract Ethanol
Aqueousextra Column fraction
extract
extract
ct
Salmonella typhi
6.66
5
20
50
5
Bacillus subtilis
3.33
Ni
Ni
Ni
5
Staphylococcus aureus
3.33
5
10
50
25
Vibrio cholera
6.66
25
100
100
5
E. coli
16.16
5
10
10
5
Ni: Not inhibited
processed with different solvents by increasing polarity to
Phytochemical study showed that pet ether, chloroform,
obtain various fractions.
methanol and water extracts gave positive tests for
Column chromatography of ethanol extract: The ethanol
phenolic compounds and tannins, alkaloids, glycosides,
extract (5 gm) of B. prionitis was loaded on to a column
saponins, carbohydrates, protein and amino acids,
packed with silica gel (60-120 mesh), and eluted using
flavonoids and phytosterols.
chloroform and chloroform - ethanol as mobile phases. A
Plant is further subjected to antimicrobial study. Among
total of 155 fractions, each of 250 ml were collected. These
the tested bacteria it showed the highest zone of inhibition
were pooled based on similar thin layer chromatography to
against Staphylococcus aureus is 12 mm with 10 mg/ml
get 4 fractions (F1 to F4), which were evaluated for
ethanolic extract. The results obtained showed that there
antimicrobial activity at a concentration of 5, 10, 25 and 50
has been an increasing effect on bacterial growth inhibition
mg/ml. Determination of Minimum Inhibitory
with increasing concentration of the extract where as
Concentration (MIC): MIC is defined as the lowest conc.
significant activity was observed with both chloroformic
of a extract that completely inhibits the growth of the
and ethanolic extracts. Chloroform and ethanol extracts of
microorganism in 24 hours34.
B. prionitis at a concentration of 10 mg/ml were equally
Petroleum ether extract was added to molten nutrient agar
inhibit Salmonella typhi and E.coli with zone of inhibition
in the following concentration (mg/ml): 3.33; 6.66; 16.66;
is 11mm. Pet ether and aqueous extracts of B. prionitis at
33.33. Chloroform extract and column fraction was then
a concentration of 10 mg/ml were equally inhibit
added to molten nutrient agar in the following
Salmonella typhi and E.coli with zone of inhibition are 10
concentration (mg/ml): 5; 10; 25; 50. Ethanol (70%)
mm & 9 mm respectively. It was observed that with
extract added to 9 ml molten nutrient agar in the following
increasing concentration from 2.5 mg/ml to 10 mg/ml of
concentration (mg/ml): 10; 20; 50; 100 and poured into
pet ether, methanol, chloroform and water extracts
sterile petri dish. The pH of the media was maintained at
increases the zone of inhibition respectively.
7.2-7.4. The inoculums consisted of an overnight grown
Result given in table 8 indicates that Bacillus subtilis and
broth culture of a bacterium diluted in such a manner that
Staphylococcus aureus were found to be highly sensitive
a 2 mm (internal diameter) loopful of that culture contain
to the drug as they were inhibited at 3.33 mg/ml.
105 colony forming unit (CFU). These were then spot
Salmonella typhi and Vibrio cholerae were inhibited at
inoculated at the sterilized laminar air flow on nutrient agar
6.66 mg/ml level. A MIC of 16.66 mg/ml was observed
plates containing increasing amount of a compound,
against E. coli.
inoculated at 370°C up to 72 hrs for determination of the
Result given in table 9 indicates that Salmonella typhi,
minimum inhibitory concentration (MIC)35.
Staphylococcus aureus and E. coli were found to be highly
sensitive to the drug as they were inhibited at 5 mg/ml
level. Vibrio cholerae was inhibited at 25 mg/ml level. The
RESULTS AND DISCUSSION
Micromeretic Parameters
remaining Bacilus subtilis was resistant to the drug.
Physiochemical study showed that total ash value was 6.30
Result given in table 10 indicates that Staphylococcus
%, acid insoluble ash was 0.90 % water insoluble ash was
aureus and E.coli were found to be highly sensitive to the
0.92 %, foreign organic matter 0.7 %, alcohol soluble
drug as they were inhibited at 10 mg/ml level. Salmonella
extractive value was 12.40 %w/w, water soluble extractive
typhi was inhibited at 20 mg/ml level. An MIC of 100
value was 27.18 %w/w, chloroform soluble extractive
mg/ml was observed against Vibrio cholerae. The Bacilus
value 5.68 %w/w and loss on drying was 5.20 %.
subtilis was resistant to the drug.
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CONCLUSION
The present study was designed to study the
pharmacognostic characters of B. prionitis and evaluation
of its antimicrobial activity. The physiochemical
parameters like that total Ash value, acid insoluble ash,
water insoluble ash, foreign organic matter, alcohol
soluble extractive value, water soluble extractive value,
chloroform soluble extractive value, and loss on drying
were following WHO guidelines and their results were
noted. The soxhlet extraction of powdered plant was
carried out for preparation of various extracts with the
solvents in increasing order of polarity viz pet ether,
chloroform, methanol and water. The physical appearance
and percentage yield of various extracts were noted. The
phytochemical screening of extracts was carried out and it
revealed the presence of alkaloids and phenolic
compounds & tannins in pet ether and ethanol extracts,
saponins in ethanol and aqueous extracts, carbohydrates,
protein & amino acids and glycosides are in ethanol

extract, flavonoids in chloroform, methanol and aqueous
extracts, phytosterol compounds in ethanol and aqueous
extract.
The antimicrobial activity of pet ether, chloroform,
methanol and aqueous extracts was evaluated by disc
diffusion method. All the extracts were evaluated in
concentration range from 2.5 mg/ml to 10 mg/ml. The
chloroform and methanol extracts showed significant
antibacterial activity than the other extracts.
So, it is concluded that B. prionitis possesses good
antibacterial activity. The antimicrobial activity of B.
prionitis may be due to the presence of acetylbarlerin,
barlerin, shanzhiside methyl ester, verbascoside,
balarenone, pipataline, 13,14-seco-stigmasta-5,14-diene3-α-ol and 6-O-acetyl shanzhiside methyl ester7,8.
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Fig. 4
Result given in table 11 indicates that E. coli was found to
be highly sensitive to the drug as they were inhibited at 10
mg/ml level. Salmonella typhi and staphylococcus aureus
were inhibited at 50 mg/ml level. The Bacilus subtilis was
resistant to the drug.
Result given in table 12 indicates that Salmonella typhi,
Bacillus subtilis, Vibrio cholerae and E. coli were found to
be highly sensitive to the drug as they were inhibited at 5
mg/ml level. A MIC of 25 mg/ml was observed against
Staphylococcus aureus.
The antimicrobial potency of plants is believed to be due
to tannins, saponins, phenolic compounds, essential oils
and flavonoids36. The antimicrobial potency of B. prionitis
may be due to the presence of five Iridoid glucoside esters,
acetylbarlerin (6, 8-di-O-acetyl shanzhiside methyl ester),
barlerin (8-O-acetyl shanzhiside methyl ester), shanzhiside
methyl ester and 6-O-acetyl shanzhiside methyl ester,
verbascoside
(6-O-trans-p-coumaroyl-8-Oacetylshanzhiside methyl ester).37,38
From the fig. no. 4 it can be concluded that the S. typhi
[Chloroform extract, Column fraction]; V. cholera
[Column fraction]; E. coli [Chloroform extract, Column
fraction] were inhibited at 5 mg/ml level. Staphylococcus
aureus [Pet. ether extract] inhibited at 3.33 mg/ml level.
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