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Abstract

Drugs derived from plants play a significant role in the prevention and treatment of human diseases.
Psidium guajava L., Myrtaceae, is used widely in traditional medicine used for the treatment of diarrhoea,
dysentery, gastroenteritis, stomach aches, and indigestion. The present study aimed at studying the
antibacterial activity of the ethanolic extract of leaves of P. guajavaagainst the standard strains of
bacterium and the antibiotics resistant clinical strains of bacterium. The extraction of the P. guajava
leaves was carried out. The screening of the extracts for antibacterial activities was conducted by the disc
diffusion method. The dried extracts were dissolved in dimethyl sulfoxide (DMSO) with a concentration of
0.1 g/mL. All the bacterial strains under study were inhibited. Staphylococcus aureus was most inhibited.
The present study has shown that P. guajava leaf extract has excellent antibacterial activity against the
drug resistant strains of both gram-positive and gram-negative bacteria.

Keywords: Psidium guajava, antibacterial activity, disc diffusion method.

Introduction utilized as therapeutic agents™. In  many

Antibiotics are important agents in combating
bacterial infections. However, now antibiotics
have become less effective because of the
emergence of drug-resistant bacteria. It is
imperative to investigate newer drugs which are
active against drug resistant bacteria. Drugs
derived from plants play a significant role in the
prevention and treatment of human diseases. The
bacteria have the genetic ability to transmit and
acquire resistance to synthetic drugs which are

developing countries, traditional herbal medicine
is one of the primary healthcare systems!*®. The
phytochemicals of many medicinal plants may
form rich source of antimicrobial agents with a
different mechanism of action™®. Thus, many
studies have been undertaken to find the
effectiveness of plant extracts on bacteria from
different parts of the world®. Many works have
been done on ethnomedicinal plants of Indial".
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Plants are rich source of phytochemicals such as
flavonoids, glycosides, tannins, terpenoids,
alkaloids, etc., which have been found to have
antimicrobial properties & °1.

Psidium guajava L., Myrtaceae, is used widely in
traditional medicine used for the treatment of
diarrhoea, dysentery, gastroenteritis, stomach
aches, and indigestion®. It is used for diarrhoea
and dysentery in many countries™. The plant is a
rich source of flavonoids like quercetin and their
natural derivatives like avicularin, guaijaverin,
isoquercetin, hyperin, quercitrin, quercetin 3-O-
gentiobioside and quercetin 4’-glucuronoide %7,
Quercetin has several pharmacologic actions like
antioxidant properties, anti-inflammatory activity,
antibacterial, antiviral and antitumor activities 1**
2. The present study aimed at studying the
antibacterial activity of the ethanolic extract of
leaves of P. guajava against the standard strains of
bacterium and the antibiotics resistant clinical
strains of bacterium.

Materials and Methods

Collection of plants

The fresh and apparently healthy leaves of the
plant P. guajava were collected in and around
Chennai and were identified in department of
botany, Chennai.

Preparation of plant extract

The extraction of the P. guajava leaves was
carried out following the standard protocol™™. The
plant materials were washed and shade dried.
Then they are powdered in a grinder. The powder
(50.0 g) of the plant material was extracted by 900
ml of hydroalcohol by using a Soxhlet extractor
for 72 hours at a temperature not exceeding the
boiling point of the solvent. The extracts were
filtered using Whatman filter paper (No.l) and
concentrated in vacuum under reduced pressure
using rotary flask evaporator, and dried in a
desiccator. The extracts were then stored in sterile
bottlesuntil further use. The dry weight of the
plant extracts was obtained is measured in mg/ml.

Test organisms

The standard strains of Staphylococcus aureus
(MTCC 96), Streptococcus pyogenes (MTCC
442), Escherichia coli (MTCC 443), and
Pseudomonas aeruginosa (MTCC 424) are
obtained from Institute of Microbial Technology,
Chandigarh, India. The clinical isolated obtained
pus, throat swab and urine were also included in
the study.

Antibacterial study by disc diffusion assay
Thescreening of the extracts for antibacterial
activities was conducted by the disc diffusion
method. The dried extracts were dissolved in
dimethyl sulfoxide (DMSQO) with a concentration
of 0.1 g/mL. Paper discs (6 mm in diameter) were
impregnated with 30 pL of plant extracts and
placed on Mueller Hinton agar plates and blood
agar plates, which were inoculated with test
organisms according to the standard protocol
described by the National Committee of Clinical
Laboratory Standards!*®).

The plates were incubated at 37 °C and the
diameters of the inhibition zones were measured
after 18 h. Filter paper discs containing DMSO
without any test compounds served as a control
and no inhibitionwas observed. Tetracycline (15
mg/L, 30 uL) was used as a reference standard.
Each assay was performed in triplicate and
repeated three times.

Results

The results of antibacterial activity for standard
strains are given in the Table 1. From the table it
is evident that the extract at various concentrations
have shown antibacterial activity to the standard
test organisms. Similarly, the antibacterial activity
for multidrug resistant clinical strains are given in
the Table 2. The table clearly shows that the
extract at various concentrations have antibacterial
activity to the organisms.

All the bacterial strains under study were
inhibited. Staphylococcus aureus was most
inhibited with zone diameter of 28+0.09, while
Pseudomonas aeruginosa was the least inhibited
(24.4+0.33). The zone diameter for MTCC strains
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varied from 24.4+0.33 to 28+0.09. For E.coli the
inhibitory diameter was 25.8+0.42. All the
resistant bacterial isolates from clinical samples
were also inhibited by the plant extract. The
diameter of zone of inhibition ranged between
23.8+0.81 to 27+0.65. In the case of resistant

Table 1: Antibacterial activity of ethanolic extract of leaves of P. guajava against standard strains of gram-

positive and gram-negative organisms

strains also, Staphylococcus aureus was most
inhibited, while Pseudomonas aeruginosa was the
least inhibited. Standard strain and penicillin
resistant strain of Strep. pyogenes was also

inhibited by the ethanolic leaf extract.

Organism Average zone diameter = SD in mm

S5ug/mL | 25ug/mL | 50pg/mL | 100 pg/mL | Penicillin
Staphylococcus aureus 10.3+0.25 | 18.8+0.35 | 28+0.09 16.5+0.26 27+0.56
S. pyogens 7.5+0.06 | 17.84+0.28 | 26.1+0.83 | 18.7+0.34 -
E. coli 6.1+0.12 | 18.8+0.57 | 25.840.42 | 17.5+0.16 -
Pseudomonas aeruginosa 8.1+0.62 | 14.9+0.39 | 24.4+0.33 | 17.6+0.31

Table 2: Antibacterial activity of ethanolic extract of leaves of P. guajava against multidrug resistant
clinical strains of gram-positive and gram-negative organisms

Organism Average zone diameter £ SD in mm
5ug/mL 25ug/mL 50ug/mL 100 pg/mL | Penicillin
Staphylococcus aureus 9.3+£0.25 17.5+0.24 27+0.65 25.2+0.65 27+0.56
S. pyogens 6.2 +0.06 17.9+0.55 | 24.2+0.48 27.5+0.54 -
E. coli 5.1+0.12 18.840.65 | 25.4+0.59 26.9+0.65 -
Pseudomonas aeruginosa 4.1+0.62 12.7+0.38 23.84+0.81 28.9+0.42
Discussion
It has been identified that the activity of P. References
Guajava is probably due to their ability to 1. Towers GH, Lopez A, Hudson JB.

complex with extracellular and soluble proteins,
and to complex with bacterial cell walls. More
lipophilic flavonoids may disrupt the microbial
membranes??. The flavonoids present in guava
leaves were identified to be responsible for the
antimicrobial activity™!. The P. Guajava has
many tannins that have received a great deal of
attention in recent years, since it has been found to
cure and prevent a variety of illness®.

Conclusion

The present study has shown that P. guajava leaf
extract has excellent antibacterial activity against
the drug resistant strains of both gram-positive
and gram-negative bacteria.
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