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Abstract- Guava (Psidium guajava) is a fruit-bearing tree known for its numerous health benefits. Its leaves are
widely recognized for their medicinal properties and have long been used in traditional medicine. In emergency
situations, guava leaf extracts have been commonly utilized as antibacterial agents and have been applied in the
treatment of common wound infections. This study aimed to determine which concentration of guava leaf extract
is most effective as an antimicrobial agent against Staphylococcus aureus and Escherichia coli, which are common
causes of wound infections. The experiment began with the extraction of dried guava leaves at concentrations of
50%, 75%, and 95%. Mueller-Hinton agar was used to culture the two pathogenic bacteria along with the extracted
guava leaf solutions. Each bacterium was exposed to the three different concentrations of guava leaf extract, while
penicillin was used as the control. The cultures were then incubated at 37°C for 24 hours to observe the zones of
inhibition. After 24 hours, the results showed that guava leaf extract produced measurable zones of inhibition,
indicating antimicrobial activity. The 50% guava leaf extract showed the lowest zone of inhibition against
Staphylococcus aureus, with an average of 15.67 mm. In contrast, the 95% guava leaf extract exhibited the highest
zone of inhibition against Escherichia coli, with an average of 22.33 mm. Based on these findings, the study
conclude that guava leaf extract is effective as an antimicrobial agent against Staphylococcus aureus and
Escherichia coli.
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presumed antimicrobial properties. Staphylococcus
I. INTRODUCTION aureus is a Gram-positive, coccal bacterium that is
commonly found in the human respiratory tract and
on the skin. It is catalase-positive and capable of
nitrate reduction. Although not always pathogenic,
S. aureus is a well-known cause of various infections,
including skin infections such as boils, respiratory
diseases such as sinusitis, and cases of food
poisoning (Cole, 2001). Escherichia coli is a Gram-
negative, facultatively anaerobic, rod-shaped
bacterium belonging to the genus Escherichia. It is
commonly found in the lower intestine of warm-
blooded organisms. While most E. coli strains are
harmless and form part of the normal gut
microbiota, certain pathogenic serotypes can cause
severe foodborne illnesses. These strains are also
responsible for many cases of food contamination
and product recalls (Singleton, 1999). Despite the
traditional use of guava leaf extracts as antimicrobial
agents, limited contemporary studies have examined
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Psidium guajava (guava) is a fruit-bearing tree
known for its numerous medicinal and nutritional
benefits. Various parts of the plant—from its roots to
its fruits—have traditionally been used in folk
medicine to treat a wide range of conditions,
including skin rashes and complications related to
childbirth. Among these parts, guava leaves are
considered particularly valuable due to their diverse
therapeutic properties and potential health benefits
(Sanda et al., 2011). In many developing regions,
guava leaf extracts have been widely utilized as an
alternative antibacterial agent, particularly in
emergency situations or in communities with limited
access to conventional medical treatments. These
extracts have been traditionally applied in the
treatment of common wound infections due to their
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their effectiveness at varying concentrations,
particularly against commonly isolated bacterial
pathogens such as Staphylococcus aureus and
Escherichia coli. As antimicrobial resistance
continues to rise globally, the exploration of plant-
derived antimicrobial agents has become
increasingly important. Therefore, this study aims to
determine  the effectiveness of  different
concentrations of guava (Psidium guajava) leaf
extract as a potential antimicrobial agent against
Staphylococcus aureus and Escherichia coli. This
study aims to determine the antimicrobial
effectiveness of guava (Psidium guajava) leaf extract
against Staphylococcus aureus and Escherichia coli.
Specifically, it seeks to evaluate the average zone of
inhibition produced by varying concentrations of
guava leaf extract when applied to these
microorganisms. Furthermore, the study intends to
determine whether different concentrations of the
extract exhibit antimicrobial activity against
Staphylococcus aureus and Escherichia coli. Lastly,
the study aims to assess whether significant
differences exist in the antimicrobial effects of the
various concentrations of guava leaf extract against
the two tested microorganisms.

Il. MATERIALS AND METHODS

The study employed an experimental research
design to investigate the antimicrobial activity of
guava (Psidium guajava) leaf extract against
Staphylococcus aureus and Escherichia coli. Different
concentrations of the guava leaf extract were
prepared and tested to determine their effectiveness
in inhibiting the growth of the selected bacterial
microorganisms.

I1l. MATERIALS USED IN THE STUDY

The materials used in this study included fresh guava
leaves, ethanol as the extraction solvent, sterile
containers, beakers, and laboratory weighing
equipment. The guava leaves were processed and
weighed according to the required amounts for the
preparation of different extract concentrations.
Ethanol was used as the solvent to facilitate the
extraction of the bioactive compounds present in the
guava leaves.

A rotary evaporator was utilized to efficiently remove
the solvent from the extracted samples through
controlled evaporation. This process allowed the
researchers to obtain a concentrated guava leaf
extract while preserving the active compounds
responsible for its antimicrobial activity.

IV. EXTRACTION (PREPARATION OF
PLANT EXTRACT)

Leaf samples were collected from guava trees
located in randomly selected areas. The collected
leaves were placed in plastic zip-lock bags, properly
labeled, and stored in an ice cooler during transport
to the laboratory for extraction.

In the laboratory, the leaf samples were washed
thoroughly with tap water and then air-dried at room
temperature. The dried leaves were subsequently
ground using a mechanical grinder until a fine
powder was obtained. Ethanol (95%) was used as the
extraction solvent. The powdered leaves were mixed
with ethanol to prepare three different extract
concentrations: 50%, 75%, and 95%. Each mixture
was prepared in sterile 125-mL Erlenmeyer flasks,
which were wrapped in aluminum foil to prevent
evaporation and exposure to light. The mixtures
were allowed to soak for three days at room
temperature.

After the soaking period, the mixtures were
transferred into 50-mL tubes and subjected to
solvent removal using a rotary evaporator, allowing
efficient and gentle evaporation of the solvent. The
resulting supernatant was collected and stored at
4°C until further use.

V. CULTURE AND SENSITIVITY OF
BACTERIA

To evaluate antibacterial activity, Gram-positive
bacteria (Staphylococcus aureus) and Gram-negative
bacteria (Escherichia coli), both commonly found in
hospital environments, were used in the experiment.
These bacteria were untreated.
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Four treatments were prepared for each bacterial
species, requiring a total of eight agar plates. The
treatments were labeled as follows:

TO: Control group (penicillin) T1: 50% guava leaf
extract, T2: 75% guava leaf extract, T3: 95% guava
leaf extract.

VI. STEPS IN CULTURE AND SENSITIVITY
TESTING

Prepare the agar medium and pour it into sterile
Petri dishes. Store the Petri dishes in a refrigerator
until they are ready for use. Once the agar has
solidified and the plates reach room temperature,
introduce the bacterial cultures into the Petri dishes.
Label each Petri dish accordingly and seal the lid with
laboratory tape to prevent contamination.

Incubate the plates in a warm, dark environment for
24 hours to allow bacterial growth. The plates should
be stored in an inverted position to prevent water
condensation from disturbing bacterial colonies.
After the incubation period, record the observed
bacterial growth in each Petri dish. Evaluate the
effectiveness of the antibacterial agents based on
the observed results.

VIl. MEASUREMENT OF BACTERIAL
GROWTH

As bacterial colonies develop in the Petri dishes, a
clear circular region, often referred to as a "halo”,
appears around the location where the antibacterial
agent was applied. This region is known as the zone
of inhibition.

The effectiveness of antimicrobial agents can be
determined by measuring the diameter of the zone
of inhibition in each Petri dish. In this study,
antibacterial effectiveness was evaluated based on
the measured zone diameter, expressed in
millimeters (mm). Generally, a larger zone of
inhibition indicates stronger antibacterial activity.

VIII. STATISTICAL TREATMENT

The collected data were analyzed to compare the
antibacterial activity of the guava leaf extracts and to
determine the susceptibility of the tested
microorganisms to the treatments. The mean and
standard deviation of the zone of inhibition were
calculated for each treatment. Hypothesis testing
was conducted using a significance level (a) of 0.05.
The probability values were obtained through
Analysis of Variance (ANOVA) to determine whether
significant differences existed among the treatment
groups.

The statistical analysis specifically examined the
antimicrobial effects of different concentrations of
guava leaf extract on Staphylococcus aureus and
Escherichia coli. When significant differences were
detected in the ANOVA results, a Duncan Multiple
Range Test (DMRT) was applied as a post-hoc
analysis to identify which treatment groups differed
significantly from one another.

IX. RESULTS AND DISCUSSION

The results and the discussion of the data gathered
after the experiments are conducted.

Average of zone of inhibition of varying
percentage or concentrations of Guava Leaves
extract against Staphylococcus aureus and
Escherichia coli

Table 1
Descriptive Summary of the Zone of Inhibition

Guava Leaves Extracts Mean (mm) SD  (mm)
Minimum (mm) Maximum (mm)
Guava Mea | SD Minimu Maximu
Leaves n (mm | m (mm) m (mm)
Extracts | (mm |)
)

(Agains

t S.

aureus)
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Control | 16.00 | 1.00 | 15 17 potential sources of new antimicrobial compounds
(Neto et al., 2008).
50% 15.67 | 1.53 | 14 17 Antimicrobial Effect of the varying percentage or
concentrations of Guava Leaves extract against
75% 1833 | 1.16 | 17 19 Staphylococcus aureus
95% 2133 | 153 |20 23 Table 2
Effect of % Guava Leaves Extracts Against
Total 17.8 | 2.62 | 14 23 Staphylococcus aureus: One-way ANOVA Test
3 Guava Mean | F-value | p- Remarks
- Leaves +SD | (df) value
(Agains Extracts
t E. coli)
Control | 16.00
Control | 1867 | 1.16 | 18 20 .
50% 1633 | 1.53 | 15 18 1.00
75% 1967 | 252 |17 22 20% 1567
+
95% 2233 |13.06 |19 25 1.53
Total 19.2 | 293 |15 25 75% 18.33 | 11.746** | 0.003 | Significant
5 t (3.8)
1.16
Note: In every % concentration, there are three trials
conducted. 95% 2133
+
Table 1 shows the descriptive measurements of the
S 1.53
zone of inhibition produced by the guava leaves

extract in each different percent concentrations and
the control. These results clearly show that the
concentration of the extracts have immense effect
on the zone of inhibition produced. Guava leaves
extract against Staphylococcus aureus showed
inhibition in an average of 15.67, 18.33, and 21.33
mm in concentrations 50%, 75%, and 95%. On the
other bacteria Escherichia coli, guava leaves extract
showed inhibitions in an average of 16.33, 19.67 and
22.33 mm in concentrations 50%, 75%, and 95%.
Based on the measurements, 95% of guava leaves
extract presents a greater effect in both pathogenic
bacteria than the other percentage of guava leaves
extract. Penicillin as control, presents 16 mm in
Staphylococcus aureus and 18.67 in Escherichia coli.
The result implies that guava leaf extracts are very
active against S. aureus, thus making up important

Note: ** significant (P < 0.01)
2-same letter means statistically indifference (based
on Duncan Test)

Table 2 shows the effect of different percentages of
the Guava leaves extracts against Staphylococcus
aureus. It shows that there are significant differences
in the values of their treatment means. It clearly
shows that the higher the concentration the extract
is the more inhibitory effect it has. With a
concentration of 50%, an average inhibition zone of
15.67+1.53 mm is produced while the 95%
concentration, a much larger average zone of
inhibition of 21.33+1.53 is created. 95% guava leaves
extracts showed significant inhibitory effect against
Staphylococcus aureus. As explained by Biswas
(2013) study has shown that inhibition of Gram-
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positive bacteria, Staphylococcus aureus, suggests
that guava possesses compounds containing
antibacterial properties that can effectively suppress
the growth when extracted using methanol or
ethanol as the solvent.

Antimicrobial Effect of the varying percentage or
concentrations of Guava Leaves extract against
Escherichia coli

Table 3
Effect of % Guava Leaves Extracts Against Escherichia
coli: One-way ANOVA Test

effects against E. coli. As explained by Biswas et al.
(2013), it indicates that the plant extracts have no
antibacterial effect on the Gram-negative bacteria,
showing that they do not contain active components
against the organisms.

Varying percentage or concentrations of Guava
Leaves extracts have antimicrobial effect against
the two tested microorganisms

Table 4
Two-way ANOVA test for Testing the Effects of
Guava Leaves and Tested Bacteria on the Zone of

Guava Mean? | F- p- Remarks Inhibition
Leaves *SD value | value
Extracts (df) Source | Sum Me F- p- | Rema
of | f| an | val | val rks
Control 18.67 Squ Squ | ue | ue
+ 1.16 are are
50% 16.33 Bacteria | 120 |1 | 120 | 3.6 | 0.07 | Not
+1.53 42 42 58 |4 signifi
cant
75% 19.67 3.833 | 0.057 | Not
+252 | (38) Significant Concent | 113. | 3 | 37.9 | 11. | <0. | Signifi
ration 792 31 523 | 001 | cant
95% 22.33
+ 3.06 Bacteria | 345 |3 | 115 |03 | 0.79 | Not
X 8 3 50 |0 signifi
L Concent cant
Note: not significant (P > 0.05) .
2-same letter means statistically indifference (base ration
D T
on Duncan Test) Eror | 526 |1 |3.29
Table 3 shows the effect of different percentages of 67 612
the guava leaves extracts against E. coli. It shows that
Total 181
there are minimal differences in the values of their :
treatment means. The results obtained shows that 958 |3

95% guava leaves extract has the highest zone of
inhibition with 22.33+3.06 mm, followed by 75%
with 19.67+2.52 then the control (penicillin) with
18.67+1.16, and 50% guava leaves extract with
16.33£1.53 mm. The values obtained were close to
each other. The guava leaves extract showed
inhibitory effects to Escherichia coli, but its
concentration is not significant to its antimicrobial
effects. It shows that the guava leaves extract with its
different concentrations show insignificant inhibitory

Note: ***Significant (p < 0.001). Same letter means
statistically insignificant difference based on Duncan
test.

Table 4, the two-way ANOVA analysis revealed that
extract concentration significantly influenced the
zone of inhibition (p < 0.001), indicating that higher
concentrations of guava leaf extract produce
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stronger antibacterial effects. In contrast, the type of
bacteria alone did not significantly influence the
inhibition zone (p = 0.074), suggesting that both
microorganisms respond similarly to the extract
under the experimental conditions. Furthermore, the
interaction between bacterial species and extract
concentration was not statistically significant (p =
0.790), indicating that the effect of concentration on
antimicrobial activity was consistent across both
tested organisms.

Table 5
Post-hoc test for varying percentage or
concentrations of guava leaves extract based on
homogeneous subsets

% Extract | N | Subset 1 | Subset 2 | Subset 3

50% 6 | 16.00

Control 6 | 17.33 17.33

75% 6 19.00

95% 6 21.83
p-value:

Subset 1 = 0.221
Subset 2 = 0.131
Subset 3 = 1.000

Table 5 in Post-hoc analysis using homogeneous
subset testing further clarified the differences
among  extract concentrations. The  95%
concentration produced the largest mean zone of
inhibition (21.83 mm), indicating the strongest
antibacterial activity. The 75% concentration showed
moderate inhibition (19.00 mm), while the 50%
concentration exhibited the lowest inhibition (16.00
mm). The control treatment showed a mean
inhibition zone of 17.33 mm, indicating baseline
antimicrobial activity from the standard drug used
for comparison.

These findings suggest a dose-dependent
antimicrobial response, where increasing
concentrations of guava leaf extract enhance

bacterial growth inhibition. This observation
supports previous studies indicating that guava
leaves contain bioactive compounds such as
flavonoids, tannins, and phenolic compounds, which
contribute to their antimicrobial properties.

Previous research has documented that guava leaves
are traditionally used to treat intestinal disorders,
wounds, and skin infections. According to D'Cruz
(2011), guava leaves have long been prepared as
herbal remedies, either brewed as decoctions to
treat gastrointestinal issues or applied topically as
poultices for wounds and skin rashes. Recent studies
have also identified lectins and other compounds in
guava that may bind to bacterial cells and inhibit
their adhesion to intestinal walls, thereby reducing
infection and preventing diarrhea.

The present results are consistent with earlier reports
demonstrating the antibacterial activity of guava leaf
extracts  against  enteropathogenic  bacteria,
particularly Staphylococcus aureus and Escherichia
coli. In this study, the highest inhibition was
observed against Staphylococcus aureus at the 95%
extract concentration, with a mean zone of inhibition
of 21.33 mm, while Escherichia coli showed relatively
lower sensitivity, particularly at lower concentrations
(e.g., 7.33 mm inhibition at 50% concentration). This
difference in sensitivity may be attributed to
structural differences in bacterial cell walls between
Gram-positive and Gram-negative bacteria.

Beyond antimicrobial effects, guava leaves have also
been reported to exhibit a wide range of
pharmacological properties, including antioxidant,
hepatoprotective, anti-allergic, antidiabetic, anti-
inflammatory,  antispasmodic, cardioprotective,
anticough, and analgesic activities (Gutierrez et al.,
2008). These properties further support the potential
therapeutic value of guava leaves in traditional and
modern medicine.

The findings of this study indicate that guava leaf
extracts possess promising antimicrobial potential,
particularly at higher concentrations. However,
additional studies are recommended to further
evaluate the antimicrobial efficacy of guava leaf
extracts against a broader range of bacterial strains
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and to identify the specific bioactive compounds
responsible for the observed effects.

X. CONCLUSION

The findings of study demonstrate that ethanolic
guava (Psidium guajava) leaf extract possesses
measurable antimicrobial activity against
Staphylococcus aureus and Escherichia coli. The
results revealed that increasing concentrations of the
extract produced larger zones of inhibition,
indicating a concentration-dependent antibacterial
effect. Among the treatments tested, the 95% guava
leaf extract exhibited the strongest inhibitory activity
against both bacterial species. Statistical analysis
further confirmed that extract concentration
significantly influenced the zone of inhibition,
particularly against Staphylococcus aureus, while the
differences in antibacterial response against
Escherichia coli were not statistically significant.

Overall, the study supports the potential of guava
leaf extract as a natural antimicrobial agent and
highlights its possible application as an alternative or
complementary treatment for bacterial infections.
Further research is recommended to isolate the
specific bioactive compounds responsible for the
antibacterial activity and to evaluate its effectiveness
against a broader range of pathogenic
microorganisms.
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guidelines to ensure the safe handling, storage, and
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integrity.
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