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Abstract 

Background: Psidium guajava L. (Myrtaceae) has formed the base of traditional health systems of humans for the 
treatment of gastric illnesses, infection, and inflammation. 

Aim: This study aimed to investigate the phytochemical profile, antioxidant potential, and antimicrobial property of 
the aqueous extract of leaves of P. guajava. 

Methods: Preparation of the extract was done by Soxhlet extraction method. Qualitative analysis of phytochemical 
screening and quantitative determination of total phenol and flavonoid content were performed. The antioxidant 
activity was determined by DPPH free radical scavenging assay while the antimicrobial efficacy was checked 
against Staphylococcus aureus and Escherichia coli using agar well diffusion method. 

Results: Results of qualitative analysis revealed the presence of alkaloids, carbohydrates, saponins, proteins, 
phenols, and flavonoids. However, glycosides were absent. Total phenol and flavonoid content were found to be 
1.15 mg GAE/mg and 1.15 mg QE/mg, respectively. DPPH assay revealed a dose-dependent scavenging effect, 
showing 57.71% inhibition at a concentration of 100 µg/ml. Moreover, the extract showed marked antibacterial 
activity with maximum zones of inhibition being 17 mm against S. aureus and 19 mm against E. coli at 100 µg/ml. 

1. How to cite this article: Subha Chandraraj1 Cyril Allen Jonathan W2 Lourdu Brissilla Mary V3 Gokulanathan M4 Venkata 
Srilatha B5 Nirmala Balasubramanian 6. Phytochemical Screening, Antioxidant Capacity, and Antimicrobial Activity of Aqueous 
Leaf Extract of Psidium guajava L.. Int J Drug Deliv Technol. 2026;16(89s):1177-1182. DOI: 10.25258/ijddt.16.89s.123. 

Introduction 

Traditional healing has been greatly 
influenced by medicinal plants which have acted as 
the basis for the health systems of human beings ever 
since ancient times[WHO], 2013). Traditional 
medicine practices rely heavily on plant species for 
management of illnesses such as digestion disorders, 
chronic inflammatory and metabolic diseases 
(Fabricant & Farnsworth, 2001). Plants have 

significantly contributed towards pharmaceutical 
products as they act as lead compounds for drugs 
(Newman & Cragg, 2020). 

Psidium guajava L. belongs to the family 
Myrtaceae. The plant is a medicinal and fruit bearing 
tree that grows in tropical and subtropical 
environments (Lim, 2012). Psidium guajava L. 
systematically belongs to the order of Myrtales, 
which grows effectively in warm environments and is 



Phytochemical Screening, Antioxidant Capacity, and Antimicrobial Activity of Aqueous Leaf Extract of Psidium 
guajava L. 

 IJDDT Volume 16 Issue 89s 2026 Page: 1178 

adapted to various agroclimatic belts (Morton, 1987). 
In traditional folk medicines including Ayurveda and 
Siddha, leaves of P. guajava are used to treat 
diarrhea, dysentery, diabetes and oral infections 
(Gutiérrez et al., 2008; Pandey & Shweta, 2015). 

The biological activities of guava leaves can 
be attributed to the presence of different 
phytochemicals such as phenolics, flavonoids, 
alkaloids, tannins, and terpenoids (Harborne, 1998). 
Antioxidant capacity of flavonoids (quercetin) and 
phenols is that they act as powerful scavengers of 
reactive oxygen species (ROS) thereby protecting 
against oxidative stress that causes cancers, heart 
diseases, and aging (Halliwell & Gutteridge, 2015; 
Valko et al., 2007). Moreover, there has been an 
increased need for alternative antimicrobial agents 
due to the development of antimicrobial resistance 
globally (Ventola, 2015). Antimicrobial activity of 
plant phytochemicals results from their interference 
with cell membrane of microorganisms, protein 
precipitation, and enzyme inhibition (Burt, 2004; 
Cowan, 1999).  

Whereas some previous studies have 
explored the biological activities of different organic 
solvent extracts of guava leaves (Möwes et al., 2025; 
Agada, 2024), continued testing of water-based 
extracts is important. Thus, the objective of the 
current study was to examine the phytochemistry, 
antioxidant capacity, and antimicrobial activity of 
water-based extract of P. guajava leaves. 

Fig:1: Psidium guajava Tree and dried leaves 
2. Materials and Methods 

2.1. Sample Collection and Extract Preparation 

The P. guajava leaves were gathered from 
the Chengalpet district and allowed to dry by air 
drying. The leaves after drying were grounded into a 
powdered form. Extraction was done using the 
Soxhlet apparatus. The finely powdered crude drug 
was subjected to continuous extraction in the Soxhlet 
apparatus along with the hydroalcoholic solvent. 
After extraction, the solvent was evaporated using a 
rotary evaporator. 

2.2. Qualitative Phytochemical Analysis 

Qualitative tests were conducted on the aqueous 
extract to determine the presence of secondary 
metabolites:   

• Saponins (Foam test): 5.0 ml distilled water 
and crude extract were shaken and foam presence 
indicated the presence of saponins.  

• Flavonoids (Alkaline Reagent test): 2.0 ml 
2.0% NaOH was added to the extract, yellowish 
colouration indicated presence of flavonoids.  

• Terpenoids: The extract was mixed with 2.0 
ml chloroform and evaporated then concentrated 
H2SO4 was added and boiling was done, grey 
colouration indicated terpenoids.  

• Glycosides: The extract was mixed with 4.0 
ml glacial acetic acid, 1 drop of 2.0% FeCl3 and 1 ml 
concentrated H2SO4; brown ring indicated steroidal 
glycosides. 

• Alkaloids (Dragendorff test): 5 mg of extract 
was treated with Dragendorff’s reagent, orange red 

precipitate indicated alkaloids.  

• Proteins (Biuret test): 5 mg extract was 
mixed with Biuret’s reagent and heated; red/violet 
color indicated proteins.  

• Amino Acids (Ninhydrin test): 5 mg extract 
was heated with 2 ml of 0.2% Ninhydrin; violet 
colour indicated amino acids.  

• Carbohydrates (Fehling’s test): 5 mg extract 
was heated with Benedict’s reagent, reddish brown 
colouration indicated carbohydrates. 
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• Phenols: Filtered extract was boiled with 3-4 
drops of 0.1% FeCl3; brownish green/blue colour 
indicated phenols. 

.2.3. Quantitative Analysis 

. • TOTAL PHENOLIC CONTENT: 
Calculated using the Folin-Ciocalteu assay (Singleton 
and Rossi, 1965). 20 µL of the extract (made to 3 mL 
with distilled water) was added with 0.5 mL of the 
Folin-Ciocalteu reagent and allowed to incubate at 
45°C for 3 minutes. Afterwards, 2 mL of 20% 
Na2CO3 solution was added and the absorbance 
recorded at 650 nm. 

• TOTAL FLAVONOIDS CONTENT: 
Assayed using a modified spectrophotometric 
technique (Karadeniz et al., 2005). 0.5 mL of the 
extract was mixed with 3 mL distilled water and 0.3 
mL of 5% sodium nitrite, incubated for 5 minutes and 
then 0.6 mL of 10% aluminum chloride was added. 
After 6 minutes, 2 mL of 1M NaOH solution was 
added to make up 10 mL and the absorbance read at 
510 nm. 

.2.4. Antioxidant Assay (DPPH) 

The DPPH radical scavenging experiment 
was carried out as per the procedure described by 
Szabo et al. (2007). The reaction mixture, which 
comprised of 0.5 ml of sample, 1 ml of methanol, and 
1 ml of 0.5 mM of DPPH radical solution, was 
incubated for 100 minutes, after which the color 
change of DPPH (violet to light yellow) was read at 
517 nm.  

Quercetin served as the standard, and percentage 
inhibition was calculated as:  

% Inhibition = [(Control O.D. - Sample 
O.D.) / Control O.D.] × 100.  

2.5. Antimicrobial Activity 

The effectiveness of antimicrobial action 
was carried out using the agar well diffusion 
technique in the Mueller-Hinton Agar (MHA) 
medium. The test organisms (S. aureus and E. coli) 
were standardized at 1.5 x 10^8 CFU/ml (0.5 
McFarland standard). Extract concentrations of 50, 
75, and 100 μg/ml were introduced into the wells. 
Positive control was used as streptomycin 20 μg; 
negative control was 100% DMSO. Plates were 

incubated at 37°C for 18-24 h and ZOI was measured 
in mm. 

3. Results and Discussion 

3.1. Phytochemical Profiling 

The qualitative analysis of the aqueous extract of P. 
guajava leaves has shown the presence of several 
bioactive secondary metabolites, but no glycosides 
(Table 1). All these data correlate with other studies 
which showed that guava leaves contain phenolics, 
flavonoids, saponins, and alkaloids (Sofowora, 1993; 
Edeoga et al., 2005). Also, the presence of saponins 
and terpenoids proves biological significance of polar 
plant extracts in traditional medicine (Tona et al., 
2004). 

 Table 1: Qualitative analysis of Phytochemicals in 
P. guajava Aqueous Extract 

Phytoch
emicals 

Res
ult 
DO
CX 

Alkaloid
s +  

Carbohy
drates 

+  

Glycosid
es 

-  

Saponins +  

Proteins +  

Phenols +  

Flavonoi
ds +  

The quantitative results showed total phenol 
content of 1.15 mg GAE/mg and total flavonoid 
content of 1.15 mg QE/mg. Phenolics and flavonoids 
are well known for their excellent free radical 
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scavenging abilities (Harborne, 1998). The results 
clearly show that the aqueous extraction method is 
very efficient for the extraction of phenolics owing to 
the solubility of their hydroxyl groups in water, 
which is consistent with research carried out by 
Thaipong et al. (2006). 

3.2. Antioxidant Activity 

In terms of quantification, the extract had a 
total phenolic content of 1.15 mg GAE/mg and total 
flavonoid content of 1.15 mg QE/mg. Both phenolic 
and flavonoids are known for their strong capability 
in scavenging free radicals (Harborne, 1998). The 
results indicate that extraction using aqueous solvent 
was highly efficient in extracting phenolic 
components because of the solubility of its hydroxyl 
group in water, consistent with the findings of 
Thaipong et al. (2006). 

Table 2: DPPH radical scavenging activity of P. 
guajava extract 

Concentration 
(µg/ml) 

Inhibition 
(%) 
DOCX 

DPPH Standard 
(Quercetin %) 
DOCX 

20 
3.428  32.86  

40 13.14  49.43  

60 24.57  63.81  

80 37.71  78.30  

100 57.71  93.93  

3.3. Antimicrobial Activity 

This aqueous extract had a strong, dose-dependent 
inhibitory effect on both Gram positive and Gram 
negative bacteria (Table 3). The inhibition zones of S. 
aureus ranged from 14 mm to 17 mm, whereas the 
inhibition zones of E. coli were larger, with ranges 
from      17 mm to 19 mm, at concentrations of 50-
100 µg/ml. The strong activity against E. coli 
indicates that the active compounds that can dissolve 
in water from the P. guajava plant have the capacity 
to penetrate or avoid the outer membrane of Gram 

negative bacteria. The observed antimicrobial action 
of the aqueous extract could be caused by the 
presence of tannins, flavonoids, and alkaloids. 

Table 3: Antimicrobial activity of P. guajava 
extract 

Organism 

Streptom
ycin (20 
µg) 
Control 
DOCX 

50 
µg/
ml 
DO
CX 

75 
µg/
ml 
DO
CX 

100 
µg/
ml 
DO
CX 

Staphyloco
ccus 
aureus 12 mm  14 

mm  
16 
mm  

17 
mm  

Escherichi
a coli 

10 mm  17 
mm  

18 
mm  

19 
mm  

4. Conclusion 

This current study scientifically proves the 
presence of potent bioactive secondary metabolites 
like phenols, flavonoids, and alkaloids in aqueous 
leaf extract of Psidium guajava L. The extract 
showed strong concentration dependent free radicals 
scavenging ability as well as broad spectrum 
antibacterial activity against S. aureus and E. coli. 
This shows the scientific basis behind the use of 
guava leaf extract in treating infections as well as 
oxidative stress related conditions. Further studies in 
vivo toxicity testing can be done for pharmacological 
application. 

References 

• Adeyemi, O. O., Okpo, S. O., & Ogunti, O. 
O. (2020). Analgesic and anti-inflammatory  
effects of the aqueous extract of Psidium 
guajava leaves. Journal of 
Ethnopharmacology, 248, 112–118.  

• Agada. (2024). Phytochemical composition 
and antibacterial activity of guava leaf 
extract.  

• Akinola, O. B., Akinyemi, K. O., & 
Adebayo, O. J. (2019). Antimicrobial 
activity of Psidium guajava leaf extracts 



Phytochemical Screening, Antioxidant Capacity, and Antimicrobial Activity of Aqueous Leaf Extract of Psidium 
guajava L. 

 IJDDT Volume 16 Issue 89s 2026 Page: 1181 

against selected bacterial pathogens. African 
Journal of Microbiology Research, 13(6), 
105–111.  

• Al-Rimawi, F., Imtara, H., Abbadi, J., et al. 
(2025). Evaluation of antimicrobial efficacy 
of Psidium guajava leaf extract in 
pharmaceutical formulations. Scientific 
Reports, 15, 39460.  

• Al-Snafi, A. E. (2021). Chemical 
constituents and pharmacological effects of 
Psidium guajava: A review. IOSR Journal of 
Pharmacy, 11(2), 40–60.  

• Arima, H., & Danno, G. (2002). Isolation of 
antimicrobial compounds from guava 
(Psidium guajava) and their structural 
elucidation. Bioscience, Biotechnology, and 
Biochemistry, 66(8), 1727–1730.  

• Baloch, et al. (2024). Phytochemical 
analysis of guava leaf extracts.  

• Begum, S., Hassan, S. I., Siddiqui, B. S., 
Shaheen, F., Ghayur, M. N., & Gilani, A. H. 
(2002). Triterpenoids from the leaves of 
Psidium guajava. Phytochemistry, 61(4), 
399–403.  

• Biswas, et al. (2013). Pharmacological 
activities of Psidium guajava.  

• Blois, M. S. (1958). Antioxidant 
determinations by the use of a stable free 
radical. Nature, 181, 1199–1200.  

• Bontempo, P., Doto, A., Miceli, M., et al. 
(2020). Psidium guajava leaf extract: 
Phytochemical composition and biological 
activities. Journal of Medicinal Plants 
Research, 14(3), 112–120.  

• Burt. (2004). Antimicrobial activity of 
medicinal plant extracts.  

• Chen, H. Y., Lin, Y. C., & Hsieh, C. L. 
(2019). Anti-inflammatory effects of 
Psidium guajava leaf extracts in vitro and in 
vivo. Journal of Ethnopharmacology, 235, 
395–402.  

• Chu, Z., Zhang, Y., Wang, J., et al. (2022). 
Guava leaf extract ameliorates 
hyperglycemia and improves insulin 
resistance in diabetic mice. Nutrients, 
14(11), 2234.  

• Cowan, M. M. (1999). Plant products as 
antimicrobial agents. Clinical Microbiology 
Reviews, 12(4), 564–582.  

• Daglia, M. (2012). Polyphenols as 
antimicrobial agents. Current Opinion in 
Biotechnology, 23(2), 174–181.  

• Edeoga, H. O., Okwu, D. E., & Mbaebie, B. 
O. (2005). Phytochemical constituents of 

some Nigerian medicinal plants. African 
Journal of Biotechnology, 4(7), 685–688.  

• Emam, et al. (2025). Metabolomics and 
nutraceutical importance of Psidium 
guajava.  

• Fabricant, D. S., & Farnsworth, N. R. 
(2001). The value of plants used in 
traditional medicine for drug discovery. 
Environmental Health Perspectives.  

• Gutiérrez, R. M. P., Mitchell, S., & Solis, R. 
V. (2008). Psidium guajava: A review of its 
traditional uses, phytochemistry and 
pharmacology. Journal of 
Ethnopharmacology, 117(1), 1–27.  

• Halliwell, B., & Gutteridge, J. M. C. (2015). 
Free radicals in biology and medicine (5th 
ed.). Oxford University Press.  

• Harborne, J. B. (1998). Phytochemical 
methods: A guide to modern techniques of 
plant analysis (3rd ed.). Chapman and Hall.  

• Hinaz, et al. (2024). Phytochemical 
constituents and antioxidant activity of 
Psidium guajava leaf extract.  

• Joseph, B., & Priya, R. M. (2011/2018). 
Review on nutritional, medicinal and 
pharmacological properties of guava 
(Psidium guajava). International Journal of 
Pharma and Bio Sciences, 9(2), 53–60.  

• Karadeniz, F., Burdurulu, H.S., Koca, N., & 
Soyer, Y. (2005). Antioxidant activity of 
selected fruits and vegetables grown in 
Turkey. Journal of Agriculture and Food 
Chemistry, 29, 297-303.  

• Khalid, M., Hussain, B., & Ahmed, I. 
(2023). Antioxidant and antimicrobial 
potential of guava leaf extracts. Journal of 
Applied Biology and Biotechnology, 11(2), 
45–53.  

• Lim, T. K. (2012). Edible medicinal and 
non-medicinal plants: Volume 3, Fruits. 
Springer.  

• Morton, J. F. (1987). Fruits of warm 
climates. Creative Resource Systems.  

• Möwes, et al. (2025). Qualitative 
phytochemical profiling of Psidium guajava 
leaves.  

• Newman, D. J., & Cragg, G. M. (2020). 
Natural products as sources of new drugs 
over the nearly four decades from 1981 to 
2019. Journal of Natural Products, 83(3), 
770–803.  

• Pandey, K. B., & Rizvi, S. I. (2009). Plant 
polyphenols as dietary antioxidants in 
human health and disease. Oxidative 



Phytochemical Screening, Antioxidant Capacity, and Antimicrobial Activity of Aqueous Leaf Extract of Psidium 
guajava L. 

 IJDDT Volume 16 Issue 89s 2026 Page: 1182 

Medicine and Cellular Longevity, 2(5), 270–
278.  

• Pandey, A., & Shweta, S. (2015). Medicinal 
properties of guava (Psidium guajava L.): A 
review. International Journal of 
Pharmaceutical Sciences and Research, 
6(8), 3189–3194.  

• Rates. (2001). Pharmacological activities of 
phytochemicals.  

• Singleton, V. L., & Rossi, J. A. (1965). 
Determination of total phenolic content.  

• Sofowora, A. (1993). Medicinal plants and 
traditional medicine in Africa (2nd ed.). 
Spectrum Books Ltd.  

• Szabo, M. R., Idiţoiu, C., Chambre, D., & 
Lupea, A. X. (2007). Improved DPPH 
determination for antioxidant activity 
spectrophotometric assay. Chemical Papers, 
61(3), 214–216.  

• Thaipong, K., Boonprakob, U., Crosby, K., 
Cisneros-Zevallos, L., & Byrne, D. H. 
(2006). Comparison of antioxidant activities 
and phenolic compounds in guava. Journal 
of Agricultural and Food Chemistry, 54(19), 
7065–7070.  

• Tona, L., et al. (2004). Antimicrobial 
activity of medicinal plants used in 
traditional medicine. Journal of 
Ethnopharmacology, 93, 27–32.  

• Valko, M., Leibfritz, D., Moncol, J., Cronin, 
M. T. D., Mazur, M., & Telser, J. (2007). 
Free radicals and antioxidants in normal 
physiological functions and human disease. 
International Journal of Biochemistry & 
Cell Biology, 39(1), 44–84.  

• Ventola, C. L. (2015). The antibiotic 
resistance crisis. Pharmacy and 
Therapeutics, 40(4), 277–283.  

• Wayne, P. A. (2015). Performance 
standards for antimicrobial susceptibility 
testing. Clinical and Laboratory Standard 
Institute (CLSI).  

• World Health Organization. (2013). WHO 
traditional medicine strategy 2014–2023. 
WHO Press.  

 


