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Medicinal plants remain an important source of therapeutic agents due to their diverse 

bioactive constituents and favourable safety profiles. Psidium guajava L. (guava) has 

attracted considerable scientific attention for its antioxidant, antimicrobial, and anti-

inflammatory properties. The leaves are rich in flavonoids, phenolic acids, tannins, and 

triterpenoids, which contribute to multiple pharmacological effects. Inflammation and 

oxidative stress are closely interrelated processes involved in the progression of chronic 

diseases. Guava leaf extracts modulate inflammatory mediators such as cytokines, 

prostaglandins, and nitric oxide through inhibition of nuclear factor-kappa B (NF-κB) 
signaling pathways [1,5]. Additionally, their antioxidant activity plays a crucial role in 

minimizing oxidative damage [2,3]. This review critically summarizes the 

phytochemistry, mechanisms of action, pharmacological activities, and formulation 

approaches of Psidium guajava leaves, highlighting their potential in topical ointment 

development. 
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INTRODUCTION

Medicinal plants have long been used for disease 

prevention and treatment and continue to play a 

vital role in modern healthcare. Their therapeutic 

potential is attributed to bioactive compounds such 

as phenolics, flavonoids, and tannins, which 

exhibit strong antioxidant properties [1–3]. 

Reactive oxygen species (ROS) contribute 

significantly to oxidative stress, which is 

implicated in chronic diseases including cancer, 

cardiovascular disorders, and neurodegenerative 

conditions [3]. Natural antioxidants are considered 

safer alternatives to synthetic agents; however, 

their efficacy may vary depending on extraction 

methods and phytochemical composition [2]. 

https://www.ijpsjournal.com/
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Psidium guajava L., belonging to the Myrtaceae 

family, is widely recognized for its medicinal 

value. The leaves contain flavonoids such as 

quercetin and guaijaverin, along with phenolic 

acids and tannins, contributing to antioxidant, 

antimicrobial, and anti-inflammatory activities 

[10]. Traditionally, these leaves have been used for 

treating diarrhoea, wounds, infections, and 

inflammatory conditions [4]. 

2. Habitat and Distribution 

Geographical Location 

Psidium guajava is native to Central and South 

America but is now widely distributed in tropical 

and subtropical regions including India, Asia, and 

Africa [1,10]. 

Altitude 

The plant grows from sea level up to 

approximately 1500–2000 m altitude, thriving best 

in low to moderate elevations [10]. 

Environmental Conditions 

Guava grows well in warm climates (15–30°C), 

with moderate rainfall (1000–2000 mm) and well-

drained soils (pH 4.5–7.5). It is drought-tolerant 

but sensitive to frost [10,16]. 

Associated Vegetation 

It commonly occurs in tropical forests, agricultural 

lands, and roadside vegetation, often as part of 

mixed plant communities [1,4]. 

3. Traditional Uses 

Guava leaves have long been used in traditional 

medicine systems: 

1. Gastrointestinal disorders: Treatment of 

diarrhoea and dysentery due to 

antimicrobial properties [4].  

2. Wound healing and skin infections: 

Applied as poultices for wounds and ulcers 

[4,10].  

3. Metabolic and respiratory conditions: 

Used for diabetes, cough, bronchitis, and 

oral infections [10].  

4. Botanical Overview  

Psidium guajava is an evergreen shrub or small 

tree (1–10 m height) with smooth reddish-brown 

bark. Leaves are opposite, elliptical, and aromatic. 

Flowers are white and fragrant, while fruits are 

berries with variable pulp color [8]. 

 
Fig. 1: Psidium guajava leaves 

Source: Adapted from Kumar et al. [10] 

5. Phytochemistry  

Guava leaves contain diverse bioactive 

compounds responsible for pharmacological 

effects [10,25]. 
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Table 1: Major Phytochemicals, Activities, and Mechanisms 

Compound Class Activity Mechanism 

Quercetin Flavonoid Anti-inflammatory, antioxidant NF-κB inhibition 

Guaijaverin Flavonoid Antimicrobial Cell membrane disruption 

Gallic acid Phenolic acid Antioxidant Free radical scavenging 

Ursolic acid Triterpenoid Anti-inflammatory COX-2 inhibition 

Tannins Polyphenols Astringent, antimicrobial Protein precipitation 

6. Mechanism  

Guava leaf extracts exert their effects through 

inhibition of NF-κB signaling pathways, reducing 
cytokine production (TNF-α, IL-1β) [5]. 
Additionally, suppression of COX-2 and iNOS 

decreases prostaglandin and nitric oxide synthesis. 

Phenolic compounds contribute to free radical 

scavenging activity [3]. However, most 

mechanistic studies are based on in vitro models, 

and their direct translation to clinical efficacy 

remains uncertain. Variations in extraction 

methods and phytochemical composition further 

influence biological activity. 

7. Pharmacological Activities  

Guava leaf extracts exhibit anti-inflammatory, 

antioxidant, antimicrobial, and wound healing 

activities. These effects have been demonstrated in 

both in vitro and in vivo models; however, 

differences in experimental conditions and extract 

standardization often lead to variability in results. 

8. Formulation Perspective  

Guava leaf extract can be incorporated into 

ointment bases such as petrolatum and emulsifying 

systems. Concentrations of 5–15% extract are 

commonly used. The formulation provides 

localized anti-inflammatory, antimicrobial, and 

wound healing effects with improved patient 

compliance [22,23]. 

9. Standardization and Quality Control 

Standardization of herbal extracts is essential to 

ensure consistency, safety, and therapeutic 

efficacy. In the case of Psidium guajava leaf 

extract, standardization primarily involves the 

quantification of total phenolic content (TPC) and 

total flavonoid content (TFC), as these compounds 

are responsible for its antioxidant and anti-

inflammatory activities. The Folin–Ciocalteu 

method is widely used for estimating phenolic 

content, while the aluminium chloride colorimetric 

method is employed for flavonoid determination 

[26,27]. Advanced analytical techniques such as 

High-Performance Liquid Chromatography 

(HPLC), Thin Layer Chromatography (TLC), and 

Gas Chromatography–Mass Spectrometry (GC–
MS) are used for qualitative and quantitative 

analysis of bioactive constituents. Marker 

compounds such as quercetin and gallic acid are 

often used for standardization of guava leaf extract 

[28]. Quality control parameters also include 

evaluation of physicochemical properties such as 

moisture content, ash values, extractive values, 

and microbial contamination. These parameters 

ensure the purity, identity, and quality of the herbal 

material, making it suitable for pharmaceutical 

formulation [29]. 

10. In vitro and In vivo Studies 

In vitro studies of Psidium guajava leaf extract 

have demonstrated significant antioxidant activity 

using assays such as DPPH, ABTS, and nitric 

oxide scavenging methods. These assays confirm 

the ability of guava leaf phytoconstituents to 

neutralize free radicals and reduce oxidative stress 
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[30]. Anti-inflammatory activity has been 

evaluated in vitro by assessing inhibition of 

inflammatory mediators such as nitric oxide and 

cytokines in cultured cells. These studies suggest 

that guava leaf extract effectively suppresses 

inflammatory responses at the cellular level [31]. 

In vivo studies further support these findings. 

Animal models such as carrageenan-induced paw 

edema have shown significant reduction in 

inflammation following administration of guava 

leaf extract. Wound healing studies in 

experimental animals have demonstrated 

enhanced epithelialization, increased collagen 

deposition, and faster wound contraction when 

treated with guava-based formulations [32]. These 

findings validate the pharmacological potential of 

guava leaf extract and support its use in topical 

therapeutic applications. 

11. Toxicity and Safety Evaluation 

Toxicity evaluation is crucial for establishing the 

safety profile of herbal formulations. Acute and 

sub-acute toxicity studies of Psidium guajava leaf 

extract have shown that it is generally safe at 

therapeutic doses, with no significant toxic effects 

observed in animal models [33]. Dermal toxicity 

and skin irritation studies are particularly 

important for topical formulations such as 

ointments. Guava leaf extract has been reported to 

be non-irritant and well tolerated when applied to 

the skin, indicating its suitability for 

dermatological use [34]. Furthermore, the natural 

origin and low toxicity of plant-based compounds 

contribute to their safety advantage over synthetic 

drugs. However, standardization and dose 

optimization are essential to ensure safe and 

effective use. 

12. Stability Studies 

Stability studies are conducted to evaluate the 

shelf life and quality of pharmaceutical 

formulations under different environmental 

conditions. For herbal ointments containing guava 

leaf extract, stability is influenced by factors such 

as temperature, humidity, and light exposure. 

Accelerated stability studies are typically 

performed at conditions such as 40°C ± 2°C and 

75% ± 5% relative humidity to predict long-term 

stability. Parameters such as physical appearance, 

pH, viscosity, spreadability, and drug content are 

monitored over time [35]. Guava leaf extract 

formulations have shown good stability when 

stored in suitable containers, with minimal 

changes in physicochemical properties. Proper 

formulation design and packaging play a key role 

in maintaining stability and ensuring product 

efficacy [36]. 

13. Research Gap  

Despite extensive pharmacological investigations, 

several limitations persist. Most studies are 

restricted to in vitro and animal models, with 

limited clinical validation. Variability in extraction 

methods leads to inconsistencies in phytochemical 

composition and biological activity. Furthermore, 

standardized and optimized topical formulations 

ensuring reproducibility and stability are still 

lacking. Addressing these challenges is essential 

for translating experimental findings into clinical 

applications. 

CONCLUSION  

Psidium guajava leaves are a rich source of 

bioactive compounds with significant antioxidant, 

anti-inflammatory, and antimicrobial properties. 

Their incorporation into topical ointments 

represents a promising, safe, and cost-effective 

approach for managing wounds and inflammatory 

conditions. However, further clinical studies and 

formulation optimization are necessary to 

establish their therapeutic efficacy and support 

large-scale pharmaceutical applications. 
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