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Antimicrobial activity of Kalanchoe laciniata
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Abstract: This study was conducted to identify antimicrobial potential of Kalanchoe laciniata. The plants were extracted
with 30-70% aqueous-methanol and n-hexane. The antimicrobial activities were examined using agar well diffusion
method against bacteria (Staphylococcus aureus, Escherichia coli) and fungi (Candidaalbicans). Results showed that E.
coli were more sensitive than Staphylococcus aureus and Candida albicans. The largest zone of inhibition (52 mm) was
recorded against E. coli with the n-hexane extract of Kalanchoe laciniata.
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INTRODUCTION

Diseases caused by bacteria, fungi, viruses and parasites
are a big threat to public although there is great progress
in medicines (Cosa et al., 2006). With the progress in
science and technology advances have been done in the
fields of medicines with many natural and synthetic drug
discoveries (Mahesh and Satish, 2008). Antibiotic was
one of the most important discoveries of 20" century,
which possesses effectiveness against many bacterial
infections. Antibiotic life span is limited. Due to
indiscriminate use of antibiotics, multi-drug resistance
developed. Antibiotic over prescription problems and
misuse are also an issue (Cowan, 1999). Antifungal drugs
are costly and fungal species are creating resistant against
them. So, new antimicrobials should be discovered for the
treatment of various diseases (Diamond, 1993; Perez et
al., 1990). One way to develop effective and inexpensive
drugs, which show antimicrobial activity is to isolate
them from the plants which will act for the longer time
before the onset of resistance. Plants have been used for
centuries for healing purpose (Parihar et al., 2010). In the
treatment of various diseases in developing countries
most of the world population relies on the traditional
system of medicines (Islam et al., 2008).

The emergence of resistance and tolerance to the existing
drugs has created a decreased efficacy of these drugs in
use. This problem has been tried to be overcome by
increasing the drug delivery to the target site by the use of
polymers (Khalid et al., 2009; Hussain et al., 2011) or
through nanotechnology (Naz et al., 2012; Ehsan et al.,
2012), synthesis of new drugs, either by the use of
proteomics (Qadir, 2011; Qadir and Malik, 2011), or
synthesis from lactic acid bacteria (Masood et al., 2011),
or marine microorganisms (Javed et al., 2011). However,
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nowadays, the trend is being changed from synthetic
drugs to the natural drugs either from plants or microbes

to control the diseases. The natural products are
constantly  being  screened for  their  possible
pharmacological value particularly for their anti-

inflammatory (Qadir, 2009), hypotensive (Qadir, 2010),
hepatoprotective (Ahmad et al., 2012; Ali et al., 2013),
hypoglycaemic (Nisa et al., 2009; Qadir and Malik,
2010), amoebicidal (Asif and Qadir, 2011), anti-fertility,
cytotoxic, antimicrobial (Amin et al., 2012), spasmolytic,
bronchodilator (Janbaz et al., 2013a), antioxidant (Janbaz
et al., 2012), anti-diarrheal (Janbaz et al., 2013b) and anti-
Parkinsonism properties. As a natural product, plant
extracts have been emerged as new management tools for
the control of different diseases.

Kalanchoe laciniata is species of family Crassulaceae.
Traditionally it has been used as astringent, syptic,
antiseptic and has been used to treat headache, diabetes,
heart discomfort, gastric pain, phthisis, ulcer sores,
dysentery, lithiasis and diarrhea. Phytochemical study
gives important information about the chemical
compound, which helps to decide, whether extract should
be further studied for biological activities. Kalanchoe
laciniata  contains  saponins, tannins, terpenoids,
flavonoids, glycosides and anthraquinones (Manan et al.,
2015). The ethno-pharmacological based phytochemical
research is considered an effective approach for the
discovery of novel antimicrobial agents from higher
plants (Bigoniya and Rana, 2010). This study was
conducted to identify antimicrobial potential of
Kalanchoe laciniata.

MATERIAL AND METHODS

Plant materials
Kalanchoe laciniata was collected from Faisalabad in
July 2013. The plants were identified by Dr. Mansoor
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Hameed, Taxonomist, Agricultural University, Faisalabad.
The plant material was shade dried at 25°C and then
ground into coarse powder.

Extractions

Briefly, the coarse powder of Kalanchoe laciniata
(1000g) was extracted with 30-70% aqueous-methanol
and n-hexane for a week at room temperature. The
extracts were filtered off through Whatsmann filter paper
number 1. Filtrate was evaporated by rotary evaporator at
a temperature of 37°C to a thick paste. Pastes were put in
Petri dishes for further evaporation. Extracts were
weighted and stored in airtight bottles until use.

Microorganisms

The microorganisms used were Escherichia coli,
Staphylococcus aureus and Candida albicans. Bacterial
cultures were maintained on nutrient agar medium and
fungal culture was maintained on sabouraud dextrose agar
medium. All cultures were subcultured monthly and
stored in incubator.

Screening for antimicrobial activities

Well diffusion method was used to test the antimicrobial
activity of the extracts against the bacteria and fungi. On
the surface of agar fixed volume of standardized inoculum
concentration is spread. Holes (0.5cm) in diameter are
punched aseptically with borer. 50ul of plant extract
solution was incorporated in each well. Standard disc of
Cefoperazone-sulbactum (105ug/ml) and fluconazole
solution 150mg/ml were used as positive control. Blanks
discs impregnated with solvents (30-70% aqueous-
methanol, n-hexane) were used as negative control. 50ul
of fluconazole solution (150mg/ml) was also incorporated
into the well. The plates were then incubated for 24 hours
at 37 C for bacterial cultures and for 48 hours at 37 C
for fungal culture. The antimicrobial activity of plant
extracts was determined by measuring the diameter of
zone of inhibition in millimeter. The experiment was done
independently five times and the average zone of
inhibition was determined (Valya et al., 2009).

STATISTICAL ANALYSIS

Values were given as mean +SEM and the statistical
analysis used was analysis of variance (ANNOVA).
p<0.05 was considered significant.

RESULTS

During this study Kalanchoe laciniata was isolated which
was used for the treatment of wound, infectious diseases,
abrasion by the tribal people of southern India,
Philippines and all over India. Results obtained in the
present study showed that both aqueous-methanolic and

Staphylococcus aureus and Candida albicans. Different
concentrations of Kalanchoe laciniata extracts exhibited
significant differences (p<0.05) in their efficacy against
the tested microbes (table 1). Aqueous-methanolic extract
of Kalanchoe laciniata showed moderated to good (11-20
mm in diameter zone of inhibition) antibacterial activity
at all concentrations against both test bacteria except
Staphylococcus aureus at 75 mg/ml concentration (5 mm
in diameter of zone of inhibition). The n-hexane extract of
Kalanchoe laciniata showed moderated to very good
antibacterial activity (8-52 mm in diameter of zone of
inhibition) against the two microorganisms. The largest
zone of inhibition (52 mm) was observed against E. coli
at 300mg/ml concentration with the n-hexane extract of
Kalanchoe laciniata.

For antifungal activity aqueous-methanolic extract
showed efficient antifungal activity at 300 mg/ml
concentration, while n-hexane extract showed proficient
antifungal activity at 75 mg/ml concentration. Aqueous-
methanolic and n-hexane extract exhibited lowest
inhibition zone at 75 mg and 300 mg/ml concentration
respectively against Candida albican (table 1).

DISCUSSION

There is now increase demand for plant based medicines,
pharmaceuticals, food supplements, health products and
cosmetics (Zachariah et al., 2009). Extracts are being
obtained from many plants, which possess medicinal
properties. Higher plants contain compounds, which are
useful as pharmaceuticals and antibiotics (Islam et al.,
2008). Plants can inhibit pathogens growth or kill them.
Recently plants have attracted a lot of attention worldwide
for treating bacterial and fungal infectious diseases
(Dahanukar et al., 2000). Medicinal plants proved to be a
reservoir for developing antimicrobial drugs. So plants
should be considered as candidates for the development of
antimicrobial drugs (Diamond, 1993; Perez et al., 1990;
Rajendran et al., 2009).

Infections are increasing day by day. For bacterial
infections antibiotics are the main therapy. The action of
antibiotic is rapidly evaded because of development of
antibiotic resistance. This resistance created a major
clinical problem for the treatment of diseases. Fungal
infections with reference to candida albicans have
become serious health issue over the two decades. Drug
toxicity has also created awareness in search of new
antimicrobial drugs. There is rich plant diversity. For
thousands of years, plant extracts and essential oils have
been used in pharmaceuticals, alternative medicines,
preservation and natural therapies. For the development of
new chemotherapeutic agents plants are important source
of effective wuseful compounds against different
microorganisms. Many plants have been investigated for
antimicrobial activity. These plants should be studied

n-hexane extract of Kalanchoe laciniata possess
antimicrobial  activity against  Escherichia  coli,
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Table 1: Zone of inhibition in mm (Mean £ SE) by different extracts of Kalanchoe laciniata

Maria Manan et al

Bacterial Strains Fungal Strain

Treatment Strength S. aureus E. coli C. albicans
Cefoperazone-sulbactum (Antibacterial Standard) 105 pg/disc | 24+0.447A 25+0.748A -

Fluconazole (Antifungal Standard) 150 mg/ml - - 21+0.748Z

75 mg/ml 510.447B 11+0.447B 11+0.211Y

Agueous-methanolic extract of Kalanchoe laciniata 150 mg/ml | 18+0.447C 18+0.447C 13+0.447Y

300 mg/ml | 20+0.447A 9+0.226B 15+0.447Y

75 mg/ml 2310.447A | 30+0.447D 2310.316Z

n-Hexane extract of Kalanchoe laciniata 150 mg/ml | 13+0.226B 45+0.447E 19+0.316Z

300 mg/ml 8+0.226B 52+0.447F 12+0.447Y

Similar letter are statistically non-significant (p>0.05)

scientifically which have been wused in traditional
medicines, so that the quality of health care will be
improved. In this study agueous-methanolic and n-hexane
extract of Kalanchoe laciniata were investigated for their
antimicrobial potential against common microbes.

In vitro studies in this work showed that the Kalanchoe
laciniata extracts inhibited the microbial (bacterial and
fungal) growth but they showed variance in their
effectiveness. The antimicrobial activity of these plant
extracts had not been previously reviewed. According to
antimicrobial  screening, all the microorganisms
Staphylococcus aureus, Escherichia coli and Candida
albicans were susceptible to plant extracts. Zone of
inhibition of Kalanchoe laciniata were also comparable
with standard drugs (Cefoperazone-sulbactum 105
pg/disc, Fluconazole 150 mg/ml). Zone of inhibition of
Aqueous-methanolic extract of Kalanchoe laciniata
against Staphylococcus aureus were larger as compared to
E. coli. At concentration 300 mg/ml zone of inhibition
were 20 mm and 9 mm against Staphylococcus aureus and
E. coli respectively. N-hexane extract of Kalanchoe
laciniata showed the greatest (52 mm) zone of inhibition
against Escherichia coli. The n-hexane extract Kalanchoe
laciniata was more potent for all pathogens as compared
to aqueous-methanolic extracts. Cefoperazone-sulbactum
(105ug/disc) and fluconazole (150 mg) were the standard
drugs used in this study. Cefoperazone-sulbactum zone of
inhibition for Staphylococcus aureus and Escherichia coli
were 24 mm and 25 mm and Fluconazole zone of
inhibition against Candida albicans was 21 mm
respectively. The less susceptibility of different microbes
at different concentrations of plant extracts have not
proved that these bacteria and fungi are resistant but could
mean that they need a varied concentration of extract than
used or need higher grade solvents for extraction.

CONCLUSION
The present investigation ensures that crude extracts of

Kalanchoe laciniata possess moderated to very good
antimicrobial properties against the selected bacterial

(Escherichia coli, Staphylococcus aureus) and fungal
(Candia albicans) strains. It was noted that Escherichia
coli are the most sensitive for the n-hexane extract of
Kalanchoe laciniata while Staphylococcus aureus are the
most sensitive for the aqueous-methanolic extract of
Kalanchoe laciniata.
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