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aqueous extract of C. decapetala leaves Disc diffusion assay method
was employed for antimicrobial activity study in which methanol was
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used as blank and Chloramphenicol (10 ml/mg) as a standard. In the
antimicrobial study leaves extract of plant shows zone of inhibition
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against fungal species like Penicillium chrysogemum and Aspergillus
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Niger as well as bacterial species like Escherichia coli, Kelbsiella

Chemistry, Gramonnati

aerogenes, Bacillus subtilis and Staphylococcus albus. The extract

Mandal’s Arts, Com. & Sci.

obtained from C. decapetala gives minimum inhibitory concentration
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(MIC) in between 8.0 to 15.0 mg/ml. The results of this research work
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shows that C. decapetala is rich source of bioactive components and

India.

can be used as effective antimicrobial herbal drug and antioxidant
reagent.
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INTRODUCTION
Medicinal plant and plant products have been utilized for treatment of diseases form the
beginning of civilization. Use of medicinal plant was mention in “Rigveda”, which is written
in between 4500 and 1600 B.C.[1] Applications of herbal plants for treatment becoming more
popular, as the herbal products are no or least side effects as compared to synthetic drugs.[2]
Out of 300000 species of the plants only 5% species have been studied scientifically for their
medicinal uses. India has 45000 diverse groups of species spread over 16 different agro
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climatic zones, 10 vegetation zones, 25 biotic provinces, 426 habitats of specific species.
Besides this, there are up to 18000 flowing plants, 2500 algae, 23000 fungi, 1600 types of
lichen and 1800 varieties of bryophytes. Out of these 15000-20000 are of medicinal value.
But only 7000 to 7500 plants are used for medicinal purposes.[3,4]
About 80% of the people depend on traditional medicines for their primary healthcare
problems according to WHO. In most of the Asian countries, people leaving in the rural
areas mostly use herbal medicines for the treatment of all types of diseases including
diarrhea, which shows good interaction between environment and human.[5] In traditional
medicines different types of ingredients found in plants are used to cure chronic and
infectious diseases.[6] Good knowledge of the different plant parts, which utilized against
various diseases is most important for their applications. Bioactive compounds obtained
from plant phytochemicals could be a potential source for food supplements as well as
effective drugs and nutraceuticals.[7]
Almost 61% new drugs obtained from 1981 to 2002 are based on herbal products. These new
drugs are very effectively used in the area of cancer and infectious disease.[8,9] The presence
of certain secondary metabolites such as glycosides, resins, gums, alkaloids, volatile oil and
tannins gives the medicinal value to the plants.[10]
Most of the traditional medicinal plants showed strong antimicrobial activity and few of them
are used to treat animals and peoples who suffer from infectious diseases with the help of
infusion, decoction, tincture or herbal extract.[11] Though, no scientific assessment of their
effectiveness and mechanism of action have been find out in most cases, the active chemical
constituents of these medicinal preparations have been beneficial.[12] The growth of yeast,
mould and bacteria in food and food products are sometime dangerous when it transforms
into waste products. Different bacterial and fungal species not only ruin food products
rendering them unfit for human consumption but also create poison by producing cyto-toxins
during storage.[13] Heating, refrigeration and addition of antimicrobial agents are used to
decrease the risk of outbreaks of food poisoning and to preserve foods. These techniques
sometimes shows harmful changes in organoleptic characterizations and loss of nutrients.[14]
Different chemical preservatives can be applied to inhibit the microbial growth but most of
the people arising the safety questions of this chemicals.[13] In recent years, people
demanding fresh, natural, chemical additive free and safe food products.[15] There is need to

www.wjpr.net

│

Vol 10, Issue 5, 2021.

│

ISO 9001:2015 Certified Journal │

1194

Pingale.

World Journal of Pharmaceutical Research

develop natural preservatives which obtained from medicinal plant extracts.[16] Natural
preservatives reduces the harmful effect on human, increases the life of food and food
products. The properties of medicinal plants have to be studied by researchers to prevent the
microbial spoilage because of their availability, less side effects and decreased toxicity.[17]
Many plants are helpful in the treatment of gastrointestinal disorders, urinary tract infections,
respiratory diseases and cutaneous infections.[18] Many new natural and synthetic drugs have
been discovered and developed by Science and Technology.[19]
In the twentieth century, antimicrobial agents are used in relatively low concentrations
against the microorganisms to prevent or treat specific infectious diseases without harming
the host organism. Only one third synthetic drugs are used to treat infectious diseases.[20]
Because of improper and regular use and misuse of antibiotic agents, developed the resistant
pathogens against this antibiotics.[21] Disadvantages such as the development of drug
resistance as well as the appearance of undesirable side effects of certain antibiotics have
been overcome by searching new antimicrobial agents from plant extracts. This problem has
been overcome with the help of antibiotic resistance inhibition from plants extracts.[22]
Medicinal plants found to be useful in the treatment of number of diseases including bacterial
diseases. Medicinal plants are a rich source of antimicrobial agents.[23] Since, the
phytomedicines and biologically active compounds obtained from medicinal plants are used
in herbal medicines with acceptable therapeutic index, hence it has been focused by
scientists.[24]
The bacteria and fungi are major disease causing agents to animals as well as plants. For the
treatment of infectious diseases a variety of antibiotics are used.[25] Along with good
pharmaceutical activity, antibiotics sometime shows toxic effects such as hypersensitivity,
immune-suppression and allergic reactions. The decrease in the pharmaceutical activity of the
various antibiotics bacteria because of the growth of super resistant strains in bacteria and it
is the serious concerns to the public health. Therefore it is essential to find out potential
antimicrobial agent through screening of different medicinal plants to treat such diseases.[26]
Existing broad spectrum antibiotics has number of pharmacological side effects according to
the traditional healers. Traditional medicine is more effective and imparts least side effects as
compared to synthetic antibiotics.[26] For the alternate treatment on infectious diseases, most
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of the time medicinal plants are used. New antimicrobial compounds were tried to be found
out from various kinds of sources like microorganisms, animals and plants. Medicinal plants
are used in development of new antibiotics which are environmentally friendly, sustainable
and that do not present health risks to humans.[27, 28] Antimicrobial natural products are in the
plants to save them from microbial infection and deterioration.
Many higher plant extracts have been reported to exhibit antibacterial, antifungal and
insecticidal properties under laboratory trials. There is increasing demand of natural
antimicrobial compounds derived from plants to preserve food.

Besides, most of the

customers have the tendency to question the safety of synthetic preservatives and to prefer
natural foodstuffs. Hence it is important to screen the plants for their medicinal property.[29]
The customers believe that complementary and alternative medicines such as herbal
medicines are safe and effective forms of healing. Hence the most of the people show interest
in herbal medicines. This enhances the medicinal scientist to explore different biological
activity of medicinal plants.[30]
About 75% people are use the number of newly identified chemicals derived from higher
plants for therapeutic and preventive use. 25% of the pharmaceuticals agents are obtained by
using chemicals derived from plants in the USA.[31, 32]
Where the synthetic antibiotics are harmful to the environment, plant extracts are used to
prevent bacterial infection because of low cost, environmental friendliness and effectiveness
against some bacteria.
All the parts of plants namely roots, stem, bark, leaves, flowers and seeds are used as herbal
medicine. It is commonly known as crested fever nut. In Ayurveda, Caesalpinia decapetala is
used as anti-inflammatory, anti-malarial, anti-histamine, anti-asthma, anti-aging agent and
anti-pyretic properties. It is also used to cure diseases like skin diseases, medicinal paste for
treating poisonous snake bite, treating liver stagnation type reflux oesophagities, treating
ecthyma and headache, for rabies, treating hyperosteogeny. Different parts of it are used to
prepared Chinese medicines.
Caesalpinia decapetala plant is used to cure diseases like skin, diabetic, bacterial, pyretic,
diarrhea, asthma and malaria. Root extract of C. decapetala is used to treat sexually
transmitted infections. Bark is poisons and used as fish poisoning. Fruit extract shows
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inhibitory effect against candida abbicans. It is used to prevent cold and treat bronchitis. Used
in eye drop for treating tranchoma caused by Chalmydia trachomatis in Chinese medicine. In
Chinese medicinal paste for treating poisonous snake bite. Leaves of C. decapetala mixed
with essential oil which shows antibacterial activity. Used for treating blood stasis type
closed bone fracture. Used in Chinese medicine lotion for treating ecthyma with headache. It
is used in Chinese medicine for treating scaled and burn. For treating hyperlipemia caused by
excessive uptake of meal. This plant is used in Chinese medicine for treating rabies. It has
been used in treatment of jaundice, stomach disorder and biliousness. The leaves and roots
are used as purgative and emmenagogue. It shows anti fertility activity.
Medicinal properties of plants are due to presence a wide variety of secondary metabolites
such as tannins, terpenoids, alkaloids, flavonoids, etc. Pharmacological studies have accepted
the value of medicinal plants as potential source of bioactive compounds (Biswas and
Chattopadhyay 2002). Phyto-chemicals from medicinal plants serve as lead compounds in
antimicrobial discovery. The crude extracts obtained from all parts of plant and
phytochemicals of antimicrobial properties shows the important role in therapeutic treatment.
Caesalpinia decapetala is originally from Asia and Malaysia. C. decapetala is generally
known as Roth. It is a pantropical genus which belongs to the family of Caesalpiniaceae
having 120-150 species of trees, shrubs, and lianas. The genus consists of several members of
species that are used traditionally for the treatment of inflammation, hepatotoxicity as well as
diabetes.[33]
The present study of antimicrobial activity of Caesalpinia decapetala focuses on scientific
validation for their use in local communities and increases the scope of existing drug
discovery programs.
MATERIALS AND METHODS
Biological activities of phyto constituents
Preparation of plant extract[34, 35]
20 gm accurately weighed leaves powder of Caesalpinia decapetala was extracted
continuously in Soxhlet apparatus for 24 hours. Methanol and water mixture in the volume
ratio 4:1 was used as extractant of which the volume was 500 ml. The extract was cooled and
filtered with the help of Whatmann filter paper no. 41 into a clean and previously weighed
beaker. Residue was extracted with ethyl acetate solvent from which fats and waxes were
separated. Separating funnel was used for further separation. The filtrate was added with 2M
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H2SO4 till it become acidified .150 ml (3 x 50 ml) chloroform was used to extract above
acidified filtrate in a separating funnel. The chloroform layer obtained was rather polar
extract .From which terpenoids are separated .The aqueous layer obtained was basified with
2M NaOH till its PH become 10. It was again extracted with chloroform: methanol mixture in
volume ratio 3:1 of which volume was 120 ml (2 x 60 ml) followed by extraction with 80 ml
(2 x 40 ml) chloroform in a separating funnel. The aqueous basic layer was collected in a
clean previously weighed beaker. The methanol layer contains quaternary alkaloids and Noxides and the chloroform extract was the basic extract. It consists of alkaloids.
The crude extracts of Fats and waxes, terpenoids, quaternary alkaloids and N- oxides,
alkaloids are screened for antimicrobial activities.
Antimicrobial activity
Minimum inhibition concentration (MIC)[36]
The Minimum Inhibitory Concentrations (MICs) was defined as the lowest concentration of
the extract at which visible zone of inhibition was observed. The MIC is important in
diagnostic laboratories to authenticate resistance of microorganisms to an antimicrobial agent
as well as to monitor the activity of new antimicrobial agents. MIC is considered as the basic
laboratory measurement to find out the antimicrobial activity of the lead compound.

Agar

well diffusion technique was used to determine the MIC. A serial dilution method was used
for reconstituting the extracts. 100 mg of each extract was dissolved in 1 ml of dimethyl
sulfoxide (DMSO) which is then diluted with sterile distilled water to achieve final
decreasing concentration range of 100,500,1000 μg/ml. By using micropipette, 1 μl of each
dilution was introduced in wells of nutrient medium plates which had been already seeded
with standardized (0.6 optical density) of test bacterial and fungal cells. All the plates were
incubated for 1 day at 37 °C. The minimum concentration of each extract showing a clear
zone of inhibition was taken as MIC.
Antibacterial activity assay[37]
Antimicrobial activity of the extracts was carried out by agar diffusion method. To determine
the activity, the diameter of growth of inhibition zone surrounding the antibiotic disc was
measured. According to this method, medium of Muller-Hinton agar and Potato Dextrose
agar was used for bacteria and fungi respectively. The agar was melted and cool to 48-500C,
then medium of 20 ml was poured in a sterile petri plate and allowed to give solid plates.
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Standard cultures were grown in freshly prepared nutrient solution during the assay. Forty
eight hours old fungal and twenty four hours old bacterial culture were used. By using the
sterile cotton swab the culture of bacteria and fungi were applied in a zigzag pattern to give
the even distribution of the organism over the agar surface. The culture then allowed drying
for 10 minutes. 5 mm diameter wells were bored using a well cutter. Pre-sterilized Whatmann
No. 3 filter paper discs of 5 mm was picked by the outer edge with sterile forceps and dipped
into prepared solution of the individual extracts separately with concentration 100 μg/ml and
placed on the swabbed agar plates before incubation.
The incubation of the plates was carried out at 37°C for 48 hours for bacteria and at 20°C for
48-72 hours for fungi. The diameter of zone of inhibition was measured in mm around the
each disc using transparent meter rule and the average was determined. The experiment was
carried out in five replicates. Standard antibiotic Chloramphenicol and Clotrimazole were
used as positive control with concentration 10 μg/ml for bacterial and fungal activity
respectively.
Table 1: Bacterial culture.
Sr. No.
1
2
3
4

Name
Bacillus subtilis
Staphylococcus Albus
Escherichia coli
Klebsiella aerogenes

Type
Gram positive
Gram positive
Gram negative
Gram negative

ATCC No.
ATCC 6051
ATCC 2178
ATCC 10799
ATCC 8329

Table 2: Fungal cultures.
Sr. No.
1
2

Name
Aspergillus niger
Penicillium chrysogenum

ATCC No.
ATCC 1207
ATCC 10108

Procurement of cultures- All the microbial cultures were procured from National Collection
of Industrial Microorganisms (NCIM), National Chemical Laboratory, Pune.
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RESULTS
Table: 3. Zone of inhibition of different extracts of Caesalpinia decapetala against gram
negative bacteria E. coli and K.aerogens in mm.
Sr.
No.
1
2
3
4
5

Compounds
Name
D-Alkaloids
B(QA)
Terpenoids
Fats and Waxes
Standard antibiotic
(Chloramphenicol)

R1
13
13
12
11

R2
13
14
12
11

-

-

Gram negative bacteria
E. coli
R3
R4 R5 Mean R1
14
13 13 13.2
11
13 13 13.6
13
15
12 12 11.8
11
11
11 10 10.8
11
11
-

-

-

18.8

-

R2
12
12
12
12
-

K. aerogens
R3 R4 R5
12 11 12
12 12 12
12 11 11
12 11 11
-

-

Mean
11.6
12.2
11.4
11.4
19.5

-

Table 4: Zone of inhibition of different extracts of Caesalpinia decapetala against gram
positive bacteria B. subtilis and S. Albus in mm.
Sr.
No.
1
2
3
4
5

Compounds Name
D-Alkaloids
B(QA)
Terpenoids
Fats and Waxes
Standard
antibiotic
(Chloramphenicol)

R1
13
10
-

R2
13
11
-

-

-

Gram positive bacteria
B. subtilis
R3 R4 R5 Mean R1
12 13 13
11
11.6
11
12.2
10 10 10
11
11.4
12
11.4
-

-

-

20

-

R2
12
12
11
13
-

S. Albus
R3 R4
12 11
11 11
12 11
12 13
-

-

R5
11
11
11
13

Mean
11.4
11.2
11.2
12.6

-

20

Table 5: Zone of inhibition of different extracts of Caesalpinia decapetala against fungal
species A.niger and P.chrysogenium in mm.
Sr.
No.
1
2
3
4
5

Compounds
Name
D-Alkaloids
B (QA)
Terpenoids
Fats and
Waxes
Standard
antibiotic
(Clotrimazole)
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R1
12
12
11

R2
12
13
12

Fungal species
A. niger
R3 R4 R5 Mean
13 12 13 12.4
13 12 12 12.4
11 11 11 11.2

9

8

9

9

8

8.6

10

11

11

10

9

10.2

-

-

-

-

-

30

-

-

-

-

-

25
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R1
10
9
12

R2
11
8
11

P. chrysogenum
R3 R4 R5
11 12 11
9
9
8
12 12 11

Mean
11
8.6
11.6
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Fig: 1 Zone of inhibition of alkaloid of Caesalpinia decapetala against E-coli (A) and K.
aerogens (B)

Fig: 2 Zone of inhibition of alkaloid of Caesalpinia decapetala against B.subtilis (C) and
S. Albus (D)

Fig: 3 Zone of inhibition of alkaloid of Caesalpinia decapetala against A.niger (E) and
P.chrysogenium (F)
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Fig: 4 Zone of inhibition of Quaternary alkaloid and N-Oxide of Caesalpinia decapetala
against E-coli (A) and K.aerogens (B)

Fig: 5 Zone of inhibition of Quaternary alkaloid and N-Oxide extract of Caesalpinia
decapetala against B.subtilis (C)and S. Albus (D)

Fig: 6 Zone of inhibition of Quaternary alkaloid and N-Oxide extract of Caesalpinia
decapetala against A.niger (E) and P.chrysogenium (F)
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Fig: 7 Zone of inhibition of Terpenoids extract of Caesalpinia decapetala against E-coli
(A) and K.aerogens (B)

Fig: 8 Zone of inhibition of Terpenoids extract of Caesalpinia decapetala against
B.subtilis (C) and S. Albus (D)

Fig: 9 Zone of inhibition of Terpenoids extract of Caesalpinia decapetala against A.niger
(E) and P.chrysogenium (F)
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Fig: 10 Zone of inhibition of Fats and Waxes extract of Caesalpinia decapetala against
E-coli (A) and K.aerogens (B)

Fig: 11 Zone of inhibition of Fats and Waxes extract of Caesalpinia decapetala against
B.subtilis (C)and S. Albus (D)

Fig: 12 Zone of inhibition of Fats and Waxes extract of Caesalpinia decapetala against
A.niger (E) and P.chrysogenium (F)
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DISCUSSION
Antimicrobial activity
The antimicrobial activity of alkaloids, Quaternary alkaloids and N-oxides, terpenoids, fats
and waxes of leaves of Caesalpinia decapetala against human pathogenic bacteria, Bacillus
subtilis, Staphylococcus albus, Escherichia coli, Klebsiella aerogenes, and fungal species
Aspergillus niger and Penicillium chrysogenum were studied by measuring the zone of
inhibition in disc diffusion method.
The results of antibacterial and antifungal compassion of all the extracts of leaves of the plant
under study against the two gram negative, two gram positive bacterial strains and two fungal
species are interpreted in table 33 to 5 and figures 1 to 12.


Bacillus subtilis: Bacillus subtilis is having genus Bacillus anda. These are gram-

positive and catalase-positive bacterium. It is also recognized as grass bacillus or hay
bacillus. They are found in soil as well as gastrointestinal part of humans and ruminant
animals. The bacteria are rod-shaped. Environmental conditions can be tolerate by these
bacteria because they produces hard and protective endospore. B. subtilis is a model organism
for the study of bacterial cell differentiation and chromosome replication.[38]
According to current investigation, Quaternary alkaloid and N-oxide fraction showed highest
activity against Gram Positive bacteria B. subtilis with inhibition zone 12.2 mm followed by
alkaloid and terpenoid, fat and wax fraction with zone of inhibition 11.4 to 11.6 mm. B.
subtilis was found to be resistant against the fats and waxes fraction of leaves of C.
decapetala.
 Staphylococcus albus: Staphylococcus albus or epidermis is a member of
Staphylococcaceae family and having genus staphylococcus. These are pathogenic bacteria
parasitic to human. Bacterial cells (cocci) are spherical in shape typically occur in irregular
clusters. The term staphylococcus means cluster arrangement. A color pigment produced by
staphylococci gives different names to various strains. If color pigments are from orange to
yellow are known as S. aureus while if they are white color, strains are designated as S.albus.
Staphylococci cause skin and lungs infection. It produces abscesses, boils and other
infections of the skin, such as impetigo. Food poisoning occurs due to staphylococcus
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contaminated food. Toxins and enzymes are produced from staphylococcus which destroys
both red and white blood cells.[39]
The results of antibacterial sensitivity of fat and wax fraction showed significant activity
against S. albus with zone of inhibition 12.6 mm. But a Gram Positive bacterium S. albus was
found to be resistant against the Quaternary alkaloid and N-oxide, fats and waxes and
terpenoid fractions.
 Escherichia coli: Escherichia coli is having Enterobacteriaceae family. They are gramnegative, rod shaped and do not produce spores. These are found in sewage water and soil
contaminated with faecal substances. Dimension of it is 2 to 4 micron, generally found in
coccobacillary form. They are having 4 to 8 mobile paritrichate flagella and grow in
laboratory medium. These bacteria produces infection to the urinary tract, gastro intestine,
bacteremia, septic wounds, peritonitis, cholecystitis, bedsores and meningeal to all age group
peoples.

It may have adverse effect to lower part of respiratory passages to surgical

patients.[40-42]
The results of antibacterial sensitivity of Quaternary alkaloid and N-oxide fractions of
Caesalpinia decapetala showed significant activity against Gram Negative bacteria E-coli
with zone of inhibition 13.6 mm followed by alkaloid and terpenoid fraction with zone of
inhibition 13.2 and 11.8 mm respectively.
 Klebsiella aerogenes : Enterobacteriaceae is a family of K. aerogens. These are rodshaped, non-motile and aerobic bacteria having a prominent polysaccharide shell. Mucoid
polysaccharide shells are useful to built up them

large moist colonies. Few bacteria

generate an extracellular poisons complex which causes serious problem for lung in mice.
K.aerogens are

present in all places and built up their colonies on the pharynx or

gastrointestinal tract , skin in human.[43,44]
In the present research, Quaternary alkaloid and N-oxide fraction showed highest activity
against Gram Negative bacteria K. aerogenes with inhibition zone 12.2 mm followed by
alkaloid and terpenoid fraction with zone of inhibition 11.6 - 11.4 mm. B. subtilis was found
to be resistant against the fats and waxes fraction of leaves of C. decapetala.
 Aspergillus niger : Aspergillus nigeris is one of the most regular fungal species. It is
member of Trichocomaceae family with genus Aspergillus. A. niger grow on fruits vegetables
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and other substrate which provide food. Black mould disease on onions, apricots, peanuts and
grapes is due to A. niger.

Food is contaminated with it. It is present in soil and enclosed

environment. Ochratoxins are produced from some species of A. niger.[45] Ochratoxin A and
isoflavone orobol are also produced from strains of true A.niger.[46] It develop mycotoxins in
food and food stuffs and decreases the quality of food. Mycotoxins are well known and
powerful hepatocarcinogens in animals and humans.[47]
In the research, the fungal strain A.niger was highly affected by alkaloid , Quaternary
alkaloid and N-oxide fraction of leaves of C. decapetala with inhibition zone 12.4 mm
followed by terpenoid fraction showed significant activity against A.niger with zone of
inhibition 11.2 mm. A.niger was less affected by fat and wax fraction, A. niger was found to
be resistant against it.
 Penicillium chrysogenum: It is fungal species and member of Trichocomaceae family.
It may be present on salty food materials in temperate and subtropical regions. It is mainly
found in interior environments like buildings damaged by water or humid regions.[48]
The compound terpenoid is reported to have strong antifungal activity against
P.chrysogenium with inhibition zone 11.6 mm where as alkaloid and fat and wax fraction
exhibited moderate antifungal activity with 10-11 mm zone of inhibition. P.chrysogenium
was found to be resistant against Quaternary alkaloid and N-oxide fraction.
CONCLUSION
The present study supports use of C. decapetala leaf extracts as a source of antibacterial and
antifungal agents that can afford protection against various diseases. It also justifies the
predominance of the use of leaves in traditional medicine due to their interesting biological
activities. It might be an alternative to synthetic antibiotics available in the market.
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