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ABSTRACT

Piper betel L. belongs to the family Piperaceae. It has been an important medicinal agent since
ages in various traditional and folk systems of medicine. Leaves obtained from the local market
were shade dried and powdered. Different solvents were used based on polarity to extract
phytochemicals from this powder using a Soxhlet extractor and separated using rotary vacuum
evaporator. Thin layer chromatography was run using different solvent systems in different ratios
for identifying essential compounds of Piper betel and for standardizing the ratios at which better
resolution of compounds taken place. Antimicrobial activities were tested on twelve bacterial and
three fungal species. Also, anti fibrin activity was tested on erythrocytes by using the extracts
obtained by the plant. The zone of inhibitions formed due to the anti microbial activity were
measured and found that mixtures of ethyl acetate and ethanol were effective. The percentage of
clot lysis was found to be appreciable for ethyl acetate extract of the Piper leaves.
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1. INTRODUCTION

The use of medicinal plants dates back to many
decades as they were found to be promising
resources of many antibiotics which have many
advantages such as safer and minimum risk of
side effects [1]. Piper betel. L is one such type
which is very helpful in curing many of the
diseases caused by bacteria and fungi. This
plant is a glabrous climbing vine that belongs to
the family piperaceae that is distributed widely in
many Asian countries. Many curative properties
such as antifertility, antiulcer, antidiabetic,
antiplatelet aggregation, antitumor,
antimutagenic were identified with this plant
[2-10]. Also, the leaf is used to treat many types
of diseases such as asthma, leprosy, bronchitis
and alcoholism [11]. The plant was used to cure
various ailments related to liver fibrosis and
carcinoma was also reported to have biological
properties such as antioxidation and detoxication
[12].

Thrombotic disorders play an important role in
increasing the morbidity and mortality rate of
human beings. Clot busters from natural sources
viz., plant sources would be more effective with
minimum side effects, will be more suitable for
therapeutic usage. Therefore in the present
study, different extracts of Piper betel were
tested against different types of bacterial and
fungal species, as well as for antifibrin properties.
Hence, the present work is focused on
determining the anti fibrin and anti microbial
activities of the betel leaf which can be used
potentially to treat various infectious diseases.

2. MATERIALS AND METHODS

2.1 Collection and Preparation of Plant
Material

Fresh Piper betel. L (Piperaceae) leaves were
collected from local market, Guntur, Andhra
Pradesh. Collected leaves were washed, dried
in between filter papers and air dried. The leaves
were powdered in a blender and stored at room
temperature for further use. The powdered
leaves were then subjected to extraction using
Ethanol, Ethyl Acetate, Hexane+Petroleum Ether
and aqueous in shaking condition. After that the
solvents were separated using rotary vacuum

evaporator and used to test antimicrobial and
anti-fibrin activities.

2.2 Microorganisms and Media

Different microorganisms were used for checking
the antimicrobial activities. Test cultures used for
the study include bacteria like Escherichia coli,
Bacillus sphaericus, Streptococcus mutans,
Lactococus lactis, Proteus mirabilis, Serratia
marcescens, Bacillus subtilis, Enterobacter
aerogenes, Pseudomonas aeruginosa,
Wautersia eutropha, Salmonella typhi, Vibrio
cholera, and fungi like Aspergillus niger,
Saccharomyces cerevisiae, Penicillium
chrysogenum were procured from IMTECH
Chandigarh. These bacterial and fungal strains
used for study were cultured on respective
medium at respective temperatures for 24-48hrs
and stored in a refrigerator.

2.3 In vitro Antimicrobial Assay

Antimicrobial activity was checked against the
above mentioned bacterial and fungal species.
The respective media were prepared, and
poured into plates in which freshly prepared
bacteria are inoculated and kept for incubation at
respective temperatures. After the cultures enter
the log phase, wells are made using well
punching equipment. Extracts of each 40ul was
added into wells and again kept for incubation.
After complete growth (24 hours) the plates were
checked for Zone of Inhibition and the results
were tabulated. The same procedure was
followed for fungal cultures using respective
media and incubated for 48 hours at their
respective temperature all these were performed
in triplicates. Results obtained were tabulated.

Total

2.4 Determination of Phenolic

Content

The phenolic content of the plant extracts was
determined by the Folin-Ciocalteu reagent [13].
Each solution of extract (400 pl) was thoroughly
mixed with 1ml of FC-reagent. After mixing for
3minutes 1.6 ml of 7.5% (w/v) sodium carbonate
was added and allowed to stand for 30minutes in
the dark. The absorbance was measured at 765
nm against a blank. The total phenolic content in
the different extracts is expressed as Gallic acid



equivalents in milligrams per gram dry weight of
the plant. Results obtained were tabulated.

2.5 Determination of Antioxidant Activity

The antioxidant activity of piper betel extracts
were determined by three different methods
DPPH free radical scavenging activity, reducing
activity and hydrogen peroxide scavenging
activity. All these assays are carried out in
triplicates and average values were considered.

2.5.1 DPPH free radical scavenging activity

The effect of the different extracts of piper betel
on DPPH radical (1, 1-diphenil-2-picrydrazyl) was
investigated using the method described by limei
et al. Equal volumes of diluted extracts were
mixed an equal volume of DPPH 6 x 10-3M in
absolute ethanol and the absorbance was
measured at 517nm against the control [14]. The
ability to scavenge DPPH radical was calculated
using the formula:

DPPH radical scavenging activity-
[(Abscontrol - Abstest)/ (Abscontrol)] %100.

2.5.2 Reducing activity

Phosphate buffer of 0.2M was prepared with
sodium dihydrogen phosphate and disodium
hydrogen phosphate in the ratio 3:2 at pH 6.6
and 1% potassium ferricyanide solution was also
prepared. Then buffer and ferricyanide solution
were mixed in the ratio 1:1 now 5ml of the mixed
solution was added to 2.5 ml of extract of
different concentrations (10, 25, 50, and 100)
pg/ml. Then the whole mixture was incubated at
room temperature for 20 minutes. Again 2.5 ml of
10% trichloroactetic acid was added to stop the
reaction. After that the mixture is subjected to
centrifugation for 10 minutes at 3000rpm then
2.5ml of supernatant solution was taken and
added to 0.5ml of 1% ferric chloride and left for
10 minutes and the absorbance was measured
at 230nm against a blank [15].

2.5.3 Hydrogen peroxide scavenging assay

40mM of hydrogen peroxide was prepared in
100ml of phosphate buffer of pH 7.4. Then 0.6
ml of hydrogen peroxide solution was added to
2.5ml of extracts at different extracts at various
concentrations (10, 25, 50, and 100) pg/ml and
standards were prepared with ascorbic acid at
same concentrations and allowed to leave for 10
minutes. After incubation absorbance was
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measured at 230nm by UV — spectrophotometer
[16].

2.6 Determination of Anti Fibrin Activity

1ml of human blood was taken in 6 separate
centrifuge tubes, incubated at 25% for 20
minutes and centrifuged at 10,000 RPM for 10
min. Supernatant was removed and the weight of
clot formed were measured. Different solvent
extracts (each 50 pl) were added to four tubes
and the 5th tube with distilled water (control) and
6" tube was left undisturbed without any
additions. Tubes were kept for incubation at 25°%
for 2 hours. After incubation tubes were again
centrifuged and weight of clots was measured.
Percentage lysis of fibrin was calculated using
the data obtained from the experiments and the
results were tabulated. In the same way, anti
fibrin activity was also checked at 35°C.

2.7 Separation Method

The obtained mixture was subjected to thin layer
chromatography on silica gel plates with hexane
and ethyl acetate as solvent mixture in different
ratios.

a. Hexane and ethyl acetate in the ratios of
5:5, 614, 2:8, 6:3:1(with acetone)
respectively for separating the compounds
present in the hexane + petroleum ether
extract.

b. Hexane and Ethyl acetate in the ratios 5:5,
6:4, 2:8, 6:3:1(with acetone) respectively
for separating the components present in
the ethyl acetate extract.

c. Hexane and ethyl acetate in the ratios of
5:5, 6:4, 2:8, 6:3:1(with acetone)
respectively for separating the components
present in the ethanol extract.

The obtained chromatograms were visualized
under ultra violet light. lodine chamber was used
to fix the components.

3. RESULTS AND DISCUSSION
Anti-Microbial

3.1 Determination of
Activity

Natural products are in great demand owing to
their invaluable biological properties and
bioactive components which have proved to be
very useful against large number of diseases.
Researchers have extensively studied the



biological properties of Piper betel. L and their
results showed that this plant is ethno-medically
valuable [17,18]. In order to check the
antimicrobial activity of extracted plant samples,
agar well diffusion method was used. Aqueous,
Ethyl Acetate, Hexane and Ethanolic extracts of
Piper betel leaves were taken for the present
study. Agar well diffusion method used here was
performed in accordance to a method reported in
similar study carried out by Bari et al. [19].

The aqueous extract of piper betel showed the
maximum zone of inhibition (10mm) against
Lactococcus latis followed by zone of inhibition
(09mm) against Asperigillus niger. Ethyl Acetate
extract of Piper betel showed the maximum Zone
of Inhibition (18 mm) against Pseudomonas
aeruginosa and Wautersia eutropha, followed by
Zone of Inhibition (17mm) against Proteus
mirabilis. The Ethanolic extract of Piper betel
showed the maximum Zone of Inhibition (19mm)
against Escherichia coli, followed by Zone of
Inhibition (16 mm) against Streptococcus
mutans. The Hexane extract of piper betel
showed maximum zone of inhibition (09mm)
Saccharomyces cerevisiae followed by zone of
inhibition (08mm) of Bacillus sphaericus. The
Ethanol, Hexane, Ethyl Acetate and Aqueous
extracts of Piper betel. L possessed good
antimicrobial properties against several bacteria
chosen in the study. The antibacterial activity of
leaves of Piper betel may be indicative of
presence of metabolic toxins or broad spectrum
antimicrobial compounds that act against gram
positive as well as gram negative bacteria
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especially in solvents Ethanol, Ethyl Acetate and
Methanol (Table 1).

3.2 Determination of Total Phenolic
Content and Antioxidant Activities of
Extracts

The total phenolic content of the extracts was
determined and compared. The solvents used for
extraction also affected the concentration of total
phenolic content in extracts. Ethyl acetate found
to be the good solvent system for the extraction
of phenolic compounds and it is found to be
69.12 (Table 2).Hexane showed the best
Antioxidant activity for all the assays performed
(Tables 3, 4 and 5). All other extracts are also
having good antioxidant activities and the activity
of the extracts increasing gradually with increase
in concentration of the extracts. Hence Piper
betel. L extracts possessed good antioxidant
activities which can be used in treating metabolic
disorders in near future.

3.3 Determination of Anti Fibrin Activity

Anti fibrin activity for extracts on bacterial and
fungal species was done at the temperatures
25°C and 37°C and the results were compared.
Ethyl acetate extract showed the maximum lysis
of clot at both temperatures i.e. 21.92 and 21.84.
the ethanolic extract showed maximum
percentage lysis at 37°C when compared at
25°C. Hexane extract also lysed the colt to some
extent of 8.62% at 37°c and 6.09% at 25°c

Table 1. Antimicrobial activity of different extracts

Organism Antibiotic Aqueous Ethyl Ethanol Hexane
(tetracycline) acetate

A BC A B C A B C A BC
Escherichia coli 11 7 66 14 11 13 15 19 17 7 9 6
Bacillus sphaericus 5 6 58 122 14 14 8 - 11 8 9 8
Streptococcus mutans 9 4 47 13 10 12 12 15 16 8 7 5
lactococus lactis 3 1 99 9 13 11 11 8 156 7 7 4
Proteus mirabilis 7 5 56 14 17 16 14 14 11 7 5 6
Serratia marcescens 4 3 §3 4 7 - 11 11 13 9 4 8
Bacillus subtilis 5 9 87 10 9 11 14 13 12 0 - 2
Enterobacter aerogenes 7 6 74 7 13 11 15 11 15 6 7 4
Saccharomyces cerevisiae 2 8 57 10 1 11 9 6 10 9 9 8
Wautersia eutropha 7 2 32 14 18 16 6 9 9 8 6 5
Salmonella typhi 7 3 22 8 6 8 4 7 4 1 1 -
Vibrio cholera 9 2 44 8 117 6 6 3 3 14
Penicillium chrysogenum 3 4 66 13 11 13 11 15 13 0 3 4
Pseudomonas aeruginosa 2 7 66 18 16 17 9 12 14 7 5 7
Asperigillus niger 4 9 99 -~—- -5 - 7 11 3 9 9




results obtained were tabulated and compared
(Tables 6 and 7) (Graph 4). The lysis of colt was
also checked for aqueous extract and distilled
water. No significant percentage lysis was
observed. Therefore it is clearly visible that the
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compounds of Hexane + petroleum ether and
ethyl acetate extracts resolved well at the ratio of
6:3:1(hexane, ethyl acetate and acetone) while
ethanol extract were separated well at the ratio of
5:5 (hexane, ethyl acetate) (Table 8).

extracts of Piper betel. L possessed good anti
fibrin activity which can be attributed to the fact
that this wonder leaf with more research can be
used for the treatment of thrombotic disorders in

Table 2. Total phenolic content of different
extracts

near future. S.No Typeof Total phenolic content
extract (mg GAE/g sample)
3.4 Separation Method- Thin layer 1 Hexane  54+0.34
Chromatography 2 ethyl 69.12+0.09
acetate
Thin layer chromatography was performed for 3 ethanol 62.120.42
: 4 Aqueous 47+0.01
better resolution of plant components and were extract

found to be 6:3:1 (with acetone) and 5:5. The

Table 3. DPPH free radical activity of different extracts

S. No Concentration (ug/ml) Hexane Ethyl acetate  Ethanol Aqueous extract
1 10 16.23 14.06 18.68 17.30
2 25 27.31 26.95 24.75 26.50
3 50 34.61 40.10 31.43 38.79
4 100 49.47 54.22 39.02 44.92
Table 4. Reducing ability of the extracts
S. No Concentration (ug/ml) Hexane  Ethyl acetate Ethanol Aqueous extract
1 10 53.49 49.06 51.42 45.96
2 25 69.04 57.91 59.00 55.08
3 50 77.75 71.04 72.36 58.90
4 100 95.28 77.62 81.69 67.63
Table 5. Hydrogen peroxide activity of extracts
S. No Concentration (ug/ml) Hexane Ethyl acetate Ethanol Aqueous extract
1 10 62.73 31.90 41.61 24.53
2 25 74.13 46.33 53.69 39.04
3 50 81.41 52.74 79.88 52.36
4 100 94.65 71.22 80.63 70.11
Table 6. Anti-fibrin activity of extracts at 25°C
S. No Initial clot Type of extract used Final clot (mg) Percentage(%) lysis at
(mg) (50 pl) 25°C
1 403 --- - -
2 410 Hexane 385 6.09
3 406 Ethyl acetate 317 21.92
4 398 Ethanol 344 13.5
5 415 Aqueous extract 401 3.37
6 420 Distilled water 414 1.42
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Table 7. Anti-fibrin activity of extracts at 37°C
S. No Initial clot (mg) Type of extract used Final clot Percentage(%) lysis
(50u1) (mg) (37°C)
1 400 --- --- -
2 406 Hexane 371 8.62
3 412 Ethyl acetate 322 21.84
4 411 Ethanol 337 18.0
5 420 Aqueous extract 403 4.04
6 396 Distilled water 387 2.27
Table 8. Separation of extracts by TLC 4. CONCLUSION
Extract Separating solvent Number Traditional medicinal system involves the use of
(hexane, ethyl acetate of spots numerous therapeutic measures for different
and acetone) diseases. Researchers already know the
Aqueous 5:5:0 04 medicinal values of plants and presently
6:4:0 04 investigating on the relation between the clinical
2:8:0 03 metabolism and Medicinal values .Based on our
A study, it can be concluded that the leaves of
6:3:1 04 ; .
. Piper betel. L are potent sources of anti-
5:5:0 06 : . o P -
Hexane 6:4:0 07 microbial, anti-oxidant and anti-fibrin activities.
X 2: 8: 0 0 The leaf extracts of Piper betel. L shows
e o significant antibacterial effect due to the
6:3:1 " presence of many potent compounds such as
5:5:0 05 alkaloids, tannins, phenolic substances and
Ethyl 6:4:0 08 glycosides etc. Piper betel L was also tested for
Acetate  2:8:0 08 antioxidant property based on the fact that
6:3:1 12 natural plant sources can scavenge free radicals
5:5:0 10 generated in the body which would be helpful in
Ethanol 6:4:0 09 curing many ailments related to human health.
2:8:0 06 Future prospects involve exploring more about
6:3:1 07 this herb for its potential in treating various

diseases.
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