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ABSTRACT

The problem of microbial resistance towards antimicrobial drugs is becoming a major problem for
humankind as it leads to the death of millions of people. To tackle this problem, medicinal plants
with ethnobotanical importance can be act as a source for the identification of the new drugs.
Therefore, in the current study we aimed for phytochemical screening and evaluation of
antimicrobial potential of leaf extracts Aloe vera plant. Leaves of A. vera was subjected to
successive solvent extraction by continuous hot extraction (Soxhlet) with 50% methanol and double
distilled water. Results depicted that 50% methanolic leaf extract of A. vera showed maximum zone
of inhibition (ZOI) of 24mm for bacterial strain Staphylococcus aureus and it has also showed
maximum ZOI of 18mm for fungal strain Candida albicans. Aqueous leaf extract of A. vera showed
maximum ZOIl of 16mm against bacterial strain Klebsiella pneumonia and it has also showed
maximum ZOI of 13mm against fungal strain Candida albicans. The secondary metabolites like
alkaloids, flavonoids, glycosides, steroids, phenolic compounds/tannins were detected in both 50%
methanol and aqueous leaf extracts of A. vera. In conclusion, methanolic and aqueous leaf extracts
A. vera have been demonstrated to possess antimicrobial activity, and hence they could be exploited
in the development of antimicrobial drugs against various pathogenic microorganisms.
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INTRODUCTION

Plants have been an important source of medicine for thousands of years. Even today, the World
Health Organization estimates that up to 80 percent of people still rely mainly on traditional
remedies such as herbs for their medicines. Its civilization is very ancient and the country as a whole
has long been known for its rich resources of medical plants. Today, Ayurvedic, Homoeo and Unani
physicians utilize numerous species of medicinal plants that found their way a long time ago into the
Hindu Material Media.’

Furthermore, medicinal plants have played important role in the traditional and orthodox system of
medicine in the curing of different types of diseases. Analysis of different species of medicinal
plants for biologically active components known to have pharmacological properties have been
conducted and most of the studied plants have shown antimicrobial property.?*
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The resistance of microorganisms against antimicrobial drugs is a major problem of recent times
which is increasing day by day.®> As synthetic antimicrobials or antibiotics have considerable side
effects over natural antimicrobial agents it is compulsory need to search for drugs which are
effective against a wide range of microorganisms with minimal or no side-effects. To tackle this
problem, medicinal plants with ethnobotanical importance can be act as a source for the
identification of the new drugs. Medicinal plants are considered as the greatest pharmaceutical stores
existing on the earth as they can produce eternal secondary phytochemicals having bioactive
properties. These phytochemicals work efficiently to cure various diseases and illnesses since
ancient times.®

Aloe vera is a member of liliaceae family. Alove vera (L.) Burm. Fil is a cactus like plant with green,
dagger-shaped leaves that are fleshy, tapering, spiny, marginated and filled with a clear viscous gel
(Figure 1).” Aloe vera is as old as civilization and throughout history it has been used as a popular
folk medicine. It is present in the arid regions of India and is believed to be effective in treating
stomach ailments, gastrointestinal problems, skin diseases, constipation for radiation injury, for its
anti-inflammatory effect, for wound healing and burns, as an anti-ulcer and diabetes. Currently the
plant is widely used in skin care, cosmetics and as nutraceuticals.®
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Figure 1. Showing Aloe vera plant

With this scenario, in the present study we aimed for phytochemical screening and evaluation of
antimicrobial potential of Aloe vera plant leaves.

MATERIALS AND METHODS

Collection Leaves of A. vera

The leaves of A. vera were collected in and around district headquarter places of Karnataka. The
leaves were gently and thoroughly washed with running tap water to remove the dirt particles and
wiped off, and sprayed with ethanol, and then shade dried. The dried leaves were crushed to fine
powder with help of electric grinder and stored in airtight containers for further analysis.®

Extraction

Approximately 50 g of dried and coarsely powdered leaves of A. vera were subjected to successive
solvent extraction by continuous hot extraction (Soxhlet) with 500 mL of 50% methanol (Extract A)
and double distilled water (Extract B). The extracts were concentrated by distilling the solvents in a
rotary flash evaporator and dried at 40°C. The extract was preserved in airtight containers and stored
at room temperature until further use.®

Phytochemical Screening
Phytochemical screening was carried out on the leaf extracts of A. vera by using standard
procedures to detect phytoconstituents as described by sofora,'® Trease and Evans!! and Harborne.?
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Test for alkaloids

Approximately 0.2g of leaf extracts of A. vera were warmed with 2% H>SO4 (2.0mL) for two
minutes. The reaction mixture was filtered and few drops of Dragendrof’s reagent was added to the
filtrate. Orange red precipitation showed the presence of alkaloids moiety.

Test for tannins and phenolic compounds

The leaf extracts of A. vera in small quantity were mixed with water and heated on water bath and
filtered. To the filtrate, few drops of ferric chloride (FeCls) was added. A dark green colouration
indicate the presence of tannins and phenolic compounds.

Test for glycosides

About 0.6g of leaf extracts of A. vera were hydrolyzed with HCI and neutralized with NaOH
solution and few drops of Fehling’s solution A and B were added. Formation of red precipitate
indicates the presence of glycosides.

Test for saponins
About 0.2g of leaf extracts of A. vera were shaken with 5 mL of distilled water and then heated to
boil. Frothing (appearance of creamy miss of small bubbles) showed the presence of saponins.

Test for flavonoids
0.2g of leaf extracts of A. vera were dissolved in diluted 10%NaOH and few drops of 2M HCI was
added. A yellow solution that turns into colorless indicate the presence of flavonoids.

Test for steroids
2 mL of acetic anhydride was added to 0.5g of leaf extracts of A. vera and then added 2 mL of
H2SO4. The change of color from violet to blue or green or red showed the presence of steroids.

Test for terpenoids

0.3g of leaf extracts of A. vera were mixed with 2 mL of chloroform (CHCIs) and 3 mL of
concentrated 6M H2SO4 was carefully added to form a layer. Formation of reddish-brown coloration
at the interface indicates positive results for the presence of terpenoids.

Evaluation of Antimicrobial Activities

The disc diffusion technique was used for assay of antibacterial and antifungal activity as describe
by Ferro et al. Briefly, sterile nutrient agar plates and potato dextrose agar plates were prepared. The
bacterial test organisms like Escherichia coli, Staphylococcus aureus, Klebsiella pneumonia, and
Bacillus aereus were spread over the nutrient agar plates by using separate sterile cotton buds. Then
the fungal test organisms like Aspergillus niger, Aspergillus flavus, and Candida albicans were
spread over the potato dextrose agar plates. After the microbial lawn preparation three different
extracts of plant disc were placed (50 mg/ml) on the organism inoculated plates with equal distance.
All bacterial plates were incubated at 27°C for 24 hrs and fungal plates at 24°C for 72hrs. The
diameter of the minimum zone of inhibition (mm) was measured.*3

RESULTS

The major phytochemicals found in Extract A (50% methanol) and Extract B (Aqueous) of A. vera
were found to be alkaloids, flavonoids, glycosides, steroids, phenolic compounds. Whereas,
phytochemicals viz. saponins and tannins were found to be present only in Extract B and Extract A
respectively. However, terpenoids were found to be absent in both Extract A and Extract B (Table
1).

Vol.16 No. 3 (2009) JPTCP (460 -467) Page | 462


https://jptcp.com/index.php/jptcp/issue/view/79

Evaluation Of Antimicrobial Potential Of Aloe Vera Plant Leaves

Table 1: Photochemical screening of leaf extracts of A. vera

Emg%?mgal Extract A Extract B
Alkaloids + +
Flavonoids + +
Glycosides + +
Saponins + -
Steroids + +
Phenolic compounds + +
Tannins - +
Terpenoids - -

+: Present; -: Absent; Extract A: 50% Methanol extract; Extract B: Aqueous extract

The results of Zone of inhibition (ZOI) of A. vera extracts viz. Extract A and Extract B against
selected bacterial strains were represented in Table 2 and plotted in Figure 2. Results depicted
Extract A showed maximum ZOI of 24mm for bacterial strain Staphylococcus aureus followed by
21mm, 15mm, and 12mm for Klebsiella pneumonia, Bacillus aereus, and Escherichia coli.
Similarly, Extract B showed maximum ZOI of 16mm against bacterial strain Klebsiella pneumonia
followed by 15mm, 11mm, and 8mm for Staphylococcus aureus, Bacillus aereus, and Escherichia
coli.

Table 2: Antibacterial activity of leaf extracts of A. vera, zones of inhibition of the
extractsagainst the selected bacterial strains (mm)

Microorganisms Extract A Extract B
ZOIl (mm) ZOIl (mm)

Staphylococcus aureus 24 15

Escherichia coli 12 8

Bacillus aereus 15 11

Klebsiella pneumonia 21 16

Extract A, 50% Methanol extract; Extract B, Aqueous extract; ZOI, Zone of inhibition Values are
expressed as Mean; n=3
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Figure 2: Zones of inhibition of the leaf extracts of A. vera against the selected bacterial strains
(mm)

Extract A, 50% Methanol extract; Extract B, Aqueous extract

The results of Zone of inhibition of A. vera extracts viz. Extract A and Extract B against selected
fungal strains were represented in Table 3 and plotted in Figure 3. Results portrayed Extract A
showed maximum ZOI of 18mm for fungal strain Candida albicans followed by 12mm and 10mm
for Aspergillus flavus and Aspergillus Niger. Similarly, Extract B showed maximum ZOI of 13mm
against fungal strain Candida albicans followed by 9mm and 8mm for Aspergillus flavus and
Aspergillus niger.

Table 3: Antifungal activity of leaf extracts of A. vera, zones of inhibition of the extracts
against the selected fungal strains (mm)

Microoraanisms Extract A Extract B
g 7Ol (mm) ZOl (mm)

Aspergillus Niger 10 8

Aspergillus flavus 12 9

Candida albicans 18 13

Extract A, 50% Methanol extract; Extract B, Aqueous extract; ZOI, Zone of inhibition Values are
expressed as Mean; n=3
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Figure 3: Zones of inhibition of the leaf extracts of A. vera against the selected fungal strains
(mm)

Extract A, 50% Methanol extract; Extract B, Aqueous extract

DISCUSSION

The problem of microbial resistance towards antimicrobial drugs is becoming a major problem for
humankind as it leads to the death of millions of people.> Most of the world’s population relies on
plant derived traditional medicines for the need of their primary health care.}* Plants can be a very
important source of newer drugs or antimicrobial compounds as they exhibit a vast range of
phytochemicals. Various Aloe species are found all over the world which are used in cosmetics,
medicine/pharma and food industry.’® Hence in the current study we aimed for phytochemical
screening and evaluation of antimicrobial potential of 50% methanolic and aqueous leaf extracts
Aloe vera plant.

Our study results on antimicrobial activities screening revealed that 50% methanolic leaf extract of
A. vera showed maximum ZOI of 24mm for bacterial strain Staphylococcus aureus followed by
21mm, 15mm, and 12mm for Klebsiella pneumonia, Bacillus aereus, and Escherichia coli
respectively. Whereas, aqueous leaf extract of A. vera showed maximum ZOI of 16mm against
bacterial strain Klebsiella pneumonia followed by 15mm, 11mm, and 8mm for Staphylococcus
aureus, Bacillus aereus, and Escherichia coli respectively. These findings were comparable with the
results of various research investigators reported in the literature.6:

50% methanolic leaf extract of A. vera showed maximum ZOI of 18mm for fungal strain Candida
albicans followed by 12mm and 10mm for Aspergillus flavus and Aspergillus niger respectively.
While, aqueous leaf extract of A. vera showed maximum ZOI of 13mm against fungal strain
Candida albicans followed by 9mm and 8mm for Aspergillus flavus and Aspergillus niger
respectively. These findings were comparable with results of various other research studies reported
in the literate by various other research investigators.'®18-20 Furthermore, results of inhibiting effect
on C. albicans also established that the A. vera leaf extracts of methanol and water, though share
certain components, are distinct from one another.?*

Literature reports evidenced that secondary metabolites identified in plant material have been
reported as having inhibitory action against pathogenic microorganisms.?22% Aloe vera leaves contain
various chemicals from different classes which have antimicrobial activity.!’ In our study secondary
metabolites like alkaloids, flavonoids, glycosides, steroids, phenolic compounds were detected in
both 50% methanol and aqueous extracts of A. vera. These secondary metabolites could be
responsible for antibacterial and antifungal activities possessed by leaf extracts A. vera. Recent
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reports revealed that these secondary metabolites exert antimicrobial activity through different
mechanisms: Tannins have been found to form irreversible complexes with proline-rich protein
resulting in the inhibition of cell protein synthesis.?*

CONCLUSION

In conclusion, results of this study portrayed that methanolic and aqueous leaf extracts of A. voera
have been demonstrated to possess antimicrobial activity. The antimicrobial activity of A. vera leaf
extracts could be accredited to phytochemicals such as alkaloids, flavonoids, glycosides, steroids,
phenolic compounds present in the A. vera leaf extracts. Hence, methanolic and aqueous leaf
extracts of A. vera could be explored in the development of antimicrobial drugs against various
pathogenic microorganisms.
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