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Abstract:

Background: According to the World Health Organization (WHO) more than 80% of the
world's population relies on traditional medicine for their primary healthcare needs. Use of
herbal medicines in Asia represents an extended history of human interactions with the
environment. Caesalpinia sappan Linn. a little thorny tree, 6-9 m high is found in India, is a
well-established alternative medicine to treat various ailments. Pseudomonas infections are
diseases caused by a gram-negative bacterium from the Pseudomonas and is considered as a
potent nosocomial pathogen with multi-drug resistant properties.

Methods: C.sappan (10g) was collected and mixed with 100 ml of methanol and kept in a
shaker and the extract was filtered using Whatman No:1 filter paper and crude extract was used
for further study. MHA agar plate was used and C.sappan was loaded in each well of different
concentrations. After 24 hours of incubation the zone of inhibition was measured using a
standard scale.
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Results: The result showed that 10 puL, 20 pul, 30 pL. and 40 pL concentrations of methanol
extract of Caesalpinia sappan has predominantly inhibited Pseudomonas aeruginosa in a
concentration dependent manner.

Conclusion: The present study showed that low concentration of methanol extract of C.sappan
inhibited the growth of Pseudomonas aeruginosa. The methanol extract of C. sappan is of
potential value as natural antimicrobial inhibitors and could be used safely for treatment of
Gram-negative bacterial infections and also can be used safely in the food industry.

Keywords: Caesalpinia sappan, Pseudomonas aeruginosa, MHA agar, Environment.
Running title: Antimicrobial activity of methanol extract of C. sappan
Introduction:

According to the World Health Organization (WHO) more than 80% of the world's population
relies on traditional medicine for their primary healthcare needs. Use of herbal medicines in
Asia represents an extended history of human interactions with the environment. Plants used
in traditional medicine contain a wide range of ingredients that can be used to treat chronic as
well as infectious diseases (Ammara, 2012). Several screening studies have been carried out in
several parts of the countries. There are several reports on the antimicrobial activity of various
herbal extracts in several regions of the world due to the side effects and therefore the resistance
that pathogenic microorganisms build against antibiotics, recently much attention has been paid
to extracts and biologically active compounds isolated from plant species used in herbal
medicine (Lokhande, Chandrashekhar J.Chandekar and Priya L. Lokhande Chandrashekhar
J.Chandekar and Priya L. Lokhande and ijrbat, 2014).

Caesalpinia sappan Linn. a little thorny tree, 6-9 m high is found in India, Peru, Malaya etc.
it's getting used traditionally for a big number of ailments and reported to possess a large sort
of medicinal properties. Its anticonvulsant, anti-inflammatory, anti-proliferative, antimicrobial,
anticoagulant, antiviral, immuno-stimulant and antioxidant activities have been reported
(Rossolini, Valentini and Satta, 1989). In Ayurveda, the heartwood is used to treat Pitta,
burning sensation, and to cure many other systemic ailments. The Caesalpinia sappan Linn. is
mostly used in Kerala, India for its blood purifying, anti-diabetic properties and this plant is
the main ingredient in many traditional Ayurveda medicines (Tupe et al., 2010).

Pseudomonas infections are diseases caused by a Gram-negative bacterium. The bacteria are
found widely within the environment, like in soil, water, and plants(Banso ef al., 2007). They
typically don't cause infections in healthy people. More severe infections occur in people that
are already hospitalized with another illness or condition, or people having a weak immune
system. Pseudomonas are fairly common pathogens involved in infections acquired during a
hospital setting (Verma et al., 2010). Pseudomonas infections are difficult to treat due to their
propensity for multi-drug resistant property. Our team has extensive knowledge and research
experience that has translate into high quality publications(Krishnamurthy et al., 2009; Abdul
Wabhab et al., 2017; Eapen, Baig and Avinash, 2017; Ravindiran and Praveenkumar, 2018;
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Subramaniam and Muthukrishnan, 2019; Anita et al., 2020; Kumar et al., 2020; Rajasekaran
et al., 2020; Arumugam, George and Jayaseelan, 2021; Dhanraj and Rajeshkumar, 2021)

This study is thus aimed to evaluate the antimicrobial effect of the methanol extract of
Caesalpinia sappan against P.aeruginosa.

Materials and Methods:
Isolation and identification of P.aeruginosa

The plaque sample was collected from the patient and the plaque was transferred into the potato
dextrose broth. The tube was incubated at 28-30°C for 48 hours. After 48 hours a loop full
culture was streaked on the SDA. The plate was incubated at 28°C for 48 hours. A clean glass
slide was taken and, on the center, two drops of Bromophenol Cotton blue were added. Then a
loop full culture was mixed with Bromophenol Cotton blue stain. A clean-over slip was placed
on the strain without air bubbles. Then the slide was observed under the microscope
(40%x,100x).

Collection of plant bark

C. sappan bark was purchased from a local market in Chennai, Tamil Nadu.The collected plant
was washed thoroughly with running tap water to remove the surface microflora and other
adherents.

Preparation of methanol extract

The collected plant leaves were washed thrice with sterile distilled water and leaves were dried
under shade. The dried leaves were ground to a coarse powder by the mechanical grinder.10 g
of C. sappan powder was mixed with 100 ml of methanol and was kept in a shaker for 40hours
with agitation at 150 rpm. After 48 hours all the extracts were filtered with a Whatman no.1
filter paper. Then the methanol was evaporated and the crude extract was used for further study.

Antimicrobial activity of ethanol extract of C. sappan

The test culture was swabbed on Muller Hinton Agar (MHA) plates and wells were created
using a well cutter. The methanol extract of C. sappan was loaded into the corresponding well
with varying concentrations. Control and sterility control also maintained. The plate was
incubated for 48 h at 37°C. After the 48 hours of the incubation period, the minimum inhibitory
concentration was observed.

Results and Discussion

The result showed that 10 puL, 20 puL, 30 uL and 40 pL concentrations of methanol extract of
Caesalpinia sappan has inhibited Pseudomonas aeruginosa at different concentration levels.
Antibacterial activity of plant extract is attributed to the presence of bioactive compounds in
the extracts of plants tested (Sayekti, Subiwahyudi and Prasetyo, 2016). The presence of these
bioactive compounds in crude extracts shows their antibacterial activity against disease-
causing microorganisms offer protection to plants themselves against pathogenic microbial
infections (Verma et al., 2010).The antibacterial activity of C. sappan (bark) were assayed by
the agar disc diffusion and broth dilution method against six bacterial and two fungal
strains.Methanol extracts from the this plants were found to have highest antibacterial

Vol.: 27 Issue: 1, 2024




ANTIMICROBIAL ACTIVITY OF METHANOL EXTRACT OF CAESALPINIA SAPPAN AGAINST PSEUDOMONAS AERUGINOSA

activity,whereas the aqueous extracts were less effective in inhibiting bacterial growth. Among
the six bacterial strains tested for antibacterial activity, S.aureus was most susceptible with
inhibition zones ranging from 9-20 mm and K. preumoniae was least susceptible to the
plant extracts. Further, the methanol extracts of C.sappan were found to be more effective than

M. pudica.

Table 1: Minimum inhibitory concentrations of C. sappan against P. aeruginosa : At the
lowest concentration, the extract (0.375mg/ml) inhibited the bacterial growth of P. aeruginosa

Methanol Extract Clinical Isolate Concentration Observation
C.sappan P.aeruginosa 10mg/ml Growth inhibition
C.sappan P.aeruginosa Smg/ml Growth inhibition
C.sappan P.aeruginosa 2.5mg/ml Growth inhibition
C.sappan P.aeruginosa 1.25mg/ml Growth inhibition
C.sappan P.aeruginosa 0.75mg/ml Growth inhibition
C.sappan P.aeruginosa 0.375mg/ml Growth inhibition
C.sappan P.aeruginosa 0.187mg/ml Growth

C.sappan P.aeruginosa 0.093mg/ml Growth

C.sappan P.aeruginosa 0.046mg/ml Growth

C.sappan P.aeruginosa 0.023mg/ml Growth

Conclusion

The present study concluded that low concentration of methanol extract of C.sappan inhibited
the growth of Pseudomonas aeruginosa. The methanol extract of C. sappan is of potential
value as natural antimicrobial inhibitors and could be used safely for treatment of Gram-

negative bacterial infections and also can be used safely in the food industry.
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