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ABSTRACT 

	Aims: To comprehensively compare the phytochemical profiles, antioxidant capacity, anti-inflammatory properties, and sensory attributes of teas derived from the leaves of mango, guava, and lemon to evaluate their potential as functional beverages.
Study Design: A comparative laboratory study utilizing qualitative and quantitative phytochemical analysis, in vitro antioxidant and anti-inflammatory assays, and a sensory evaluation.
Place and Duration of Study: Institute of Innovative Learning and Research Academy, Indore, Madhya Pradesh, India; Duration: Between July 2025 and September 2025.
Methodology: Aqueous extracts were prepared by boiling 3.5 grams of fresh leaves in 100 ml of distilled water for 15 minutes. Quantitative analysis focused on Total Polyphenol Content (using Gallic Acid Equivalent, GAE) and Total Flavonoid Content (using Quercetin Equivalent, QE). Antioxidant capacity was assessed using the Ferric Reducing Power Assay (FRPA) and Total Antioxidant Capacity (TAC) Phosphomolybdate Assay. Anti-inflammatory potential was evaluated by measuring the inhibition of heat-induced hemolysis of human red blood cells. Sensory attributes were evaluated using a multi-criteria scoring system.
Results: Guava leaf extract consistently demonstrated the highest efficacy. It showed superior Total Polyphenol Content (3.9 mg GAE/gram) and Total Flavonoid Content (523.33 µg QE/gram) compared to Mango and Lemon extracts. Guava also exhibited the most potent Anti-Inflammatory Activity (56.57% Inhibition of Hemolysis). Furthermore, the Sensory Evaluation confirmed its market potential, as Guava leaf tea achieved the highest overall consumer acceptability (8/10).
Conclusion: Guava leaves possess superior polyphenol and flavonoid content, leading to the most potent antioxidant capacity and anti-inflammatory activity. Coupled with the highest consumer acceptability due to its smooth and pleasant profile, these findings strongly support the use of guava leaves as a promising natural source for developing functional beverages.
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1. INTRODUCTION 

Traditional medicine has long recognized the therapeutic potential of botanicals, with herbal teas gaining significant global interest for their purported health benefits (World Health Organization, 2023). These natural elixirs often derive their efficacy from phytochemicals, bioactive compounds within the plants (Liu, 2003). Interestingly, the leaves of common fruit trees, frequently overlooked or discarded, may harbor substantial medicinal value that warrants scientific exploration. The leaves of mango (Mangifera indica), guava (Psidium guajava), and lemon (Citrus limon) have a history of traditional use in various folk medicine systems across different cultures. Mango leaves are traditionally employed for inflammation (Anggraeni et al., 2022). Guava leaves are widely recognized for their use in treating gastrointestinal issues and as an anti-inflammatory agent, with numerous studies reporting their antimicrobial and antioxidant activities (Angulo-López et al., 2021). While not as commonly used for tea as the fruit, lemon leaves are known to contain beneficial compounds such as flavonoids, coumarins, and essential oils, which contribute to their potential therapeutic properties (Mohanapriya et al., 2013). Existing literature provides evidence for the individual health benefits associated with these plant leaves. Studies have identified various polyphenols and flavonoids in mango, guava, and lemon leaves, linking these compounds to significant antioxidant and anti-inflammatory activities (Pan et al., 2018; Huynh et al., 2025; Khettal et al., 2017). For instance, research on guava leaf extracts has demonstrated their ability to scavenge free radicals and inhibit pro-inflammatory enzymes (e.g., cyclooxygenase), supporting their traditional anti-inflammatory use (Kawakami et al., 2009). Similarly, mango leaf extracts have shown promising antioxidant capacities in various in vitro models (Kaur et al., 2025). However, despite these individual studies, a notable gap in comparative research exists. There is a paucity of studies that simultaneously evaluate and contrast the phytochemical profiles, antioxidant, and anti-inflammatory potentials of teas derived from mango, guava, and lemon leaves using a single, consistent methodology. Furthermore, a comprehensive assessment of the sensory attributes of such leaf teas is often overlooked. Sensory evaluation is crucial for consumer acceptance and marketability.
This study is therefore necessary to bridge this knowledge gap by providing a direct comparative analysis of these three common leaf teas. By systematically evaluating their phytochemical composition, antioxidant capacity, and anti-inflammatory properties side-by-side, we aim to offer a more holistic understanding of their relative health benefits. Incorporating sensory evaluation will also provide valuable insights into their potential as acceptable and desirable functional beverages. The aim of this study is to conduct a comprehensive comparative analysis of the phytochemical profiles, antioxidant capacity, anti-inflammatory properties, and sensory attributes of aqueous teas derived from mango, guava, and lemon leaves. We hypothesize that the aqueous leaf extracts of these three plants contain distinct, diverse phytochemicals (including polyphenols and flavonoids) that contribute to varying degrees of anti-oxidative and anti-inflammatory potency, thus influencing their overall potential as acceptable functional beverages.
2. experimental details 
2.1 PLANT MATERIAL COLLECTION AND LEAF EXTRACT PREPARATION

Leaves from lemon, mango, and guava plants were collected from a local garden in Indore, Madhya Pradesh, India. The samples were botanically identified by morphology and authenticated at the Botany Department of Holkar Science College by the Professor. For extraction, the collected fresh leaves were first washed thoroughly under running tap water, followed by a rinse with distilled water, and then air-dried at room temperature for 48 hours. 3.5 grams of these prepared leaves were then combined with 100 ml of distilled water and subjected to boiling for 15 minutes. Following this, the mixture was allowed to cool to ambient temperature before undergoing filtration using Whatman No. 1 filter paper. The final volume of the resulting aqueous extract was then measured (Patel et al., 2023).
 	 
2.2 PHYTOCHEMICAL IDENTIFICATION	

Phytochemicals in the prepared leaf extracts were identified using two primary methods: Thin Layer Chromatography (TLC) and a series of qualitative chemical tests.

2.2.1  Thin Layer Chromatography (TLC)
Thin Layer Chromatography was employed to separate and identify various phytochemicals within the extracts (Patel et al., 2023). Five drops of each extract were applied to silica gel G TLC plates. The mobile phase, consisting of chloroform and methanol in a 15:1 ratio, was used to resolve the compounds. After separation, the Rf values of the resolved components were calculated and compared with known Rf values for phytochemicals to facilitate their identification.

2.2.2  Qualitative Phytochemical Tests
Qualitative tests were performed to confirm specific phytochemicals (Patel et al., 2023):
· Flavonoids: A yellow color after adding 10% NaOH to the extract indicated flavonoids.
· Polyphenols: A deep blue complex formed upon heating extracts with 5% FeCl3 solution signified polyphenols, due to ferric ion reduction.
· Terpenoids/Steroids (Salkowski Test): A reddish-brown interface formed when 0.5 ml extract, 1 ml chloroform, and concentrated H2SO4 were combined indicated terpenoids, resulting from acid dehydration.
· Glycosides: A reddish-brown ring at the interface after heating the extract with glacial acetic acid, 5% FeCl3, cooling, and adding concentrated H2SO4 confirmed glycosides.
· Alkaloids (Wagner's Test): A brown precipitate formed when the extract was treated with Wagner's reagent indicated alkaloids.
· Saponins: Foam persisting for 30 seconds after vigorously shaking a few milliliters of extract with distilled water confirmed saponins. 

2.3 QUANTITATIVE PHYTOCHEMICAL ESTIMATIONS

Given the positive results for polyphenols and flavonoids in the qualitative tests, and considering that previous research attributes the pharmacological activities of these leaves to their polyphenolic content (including flavonoids), quantitative estimations were performed for both compound classes.

2.3.1  Estimation of Total Polyphenol Content
Polyphenol content was quantified using a Gallic acid calibration curve (25-200 µg). This quantification method involved combining the extract with distilled water, Folin-Ciocalteu reagent, and sodium carbonate (Patel et al., 2024). The resulting blue solution's absorbance was measured at 750 nm. Standards were treated identically; all tests were duplicated for the calibration curve.

2.3.2  Estimation of Total Flavonoid Content
Flavonoid content was determined via a Quercetin calibration curve (100-500 µg). The assay combined the extract with potassium acetate, 10% AlCl3 solution, and distilled water (Patel et al., 2024). Samples were incubated at 37°C for 30 minutes, and absorbance was read at 415 nm.
 
2.4 ESTIMATION OF ANTIOXIDANT PROPERTY

The antioxidant capacity of the extracts was assessed using two distinct assays: the Ferric Reducing Power Assay (FRPA) and the Phosphomolybdate Assay for Total Antioxidant Capacity (TAC).

2.4.1  Ferric Reducing Power Assay (FRPA)
The FRPA quantifies an extract's reducing power by measuring its ability to reduce ferric ions (Fe3+) to ferrous ions (Fe2+), which produces a color change detectable colorimetrically. A higher percentage reduction of the ion correlates with greater reducing power. For this assay, 100 µg of ascorbic acid served as the standard. All reactions were buffered to pH 6.6 using a phosphate buffer. Test tubes were prepared by combining the extract (or the standard) with potassium ferricyanide. After incubating for 15 minutes at 37°C, the reaction was stopped by adding TCA. The resulting mixture was then centrifuged at 3000 rpm for 5 minutes. Finally, 5% ferric chloride was added to the supernatant, and its absorbance was read at 700 nm (Patel et al., 2024). Higher absorbance indicates greater reducing power.

2.4.2  Total Antioxidant Capacity (TAC) by Phosphomolybdate Assay
The phosphomolybdate assay determines total antioxidant capacity based on the reduction of molybdenum (VI) ions to bluish-green molybdenum (V) ions by reducing moieties in acidic conditions. Ascorbic acid was used to generate a standard curve (25-125 µg) for TAC determination, with results expressed as Ascorbic Acid Equivalent/mg of extract. For the assay, the sample was mixed with distilled water and the phosphomolybdate reagent. The mixture was then incubated at 95°C for 15 minutes, and the absorbance was measured at 765 nm (Patel et al., 2024).

2.5 INVESTIGATION OF ANTI-INFLAMMATORY PROPERTY: INHIBITION OF HEAT-INDUCED HEMOLYSIS

The anti-inflammatory potential of the extracts was investigated by evaluating their ability to inhibit heat-induced hemolysis of red blood cell (RBC) membranes. This assay is based on the principle that heating an erythrocyte suspension at 54°C causes membrane destabilization and subsequent cell rupture. Anti-inflammatory compounds should help stabilize the cell membrane and stop hemolysis. 
We used fresh human red blood cells from healthy donors for this purpose. Whole blood was centrifuged at 1500 rpm for 10 minutes and washed thrice with pH 7.4 phosphate buffer to produce RBC suspension, which was then diluted with saline to create a 10% RBC suspension. The standard anti-inflammatory drug used was aspirin (150 mg/10 ml). For the assay, the extract or drug was combined with RBC suspension, followed by the addition of phosphate-buffer saline (PBS). Samples were incubated at 37°C for 10 minutes, then subjected to 54°C for 20 minutes to induce hemolysis. Following heating, the samples were spun down in a centrifuge at 2500 rpm for three minutes. Then, the light absorption of the liquid on top was measured at 540 nm. A control tube, containing only RBC suspension and buffer, exhibited 100% hemolysis upon heating. Results were expressed as the absorbance of the extract- or drug-treated samples relative to this 100% hemolysis control (Patel et al., 2024).


2.6 SENSORY ANALYSIS OF LEAF TEAS

Leaf teas were prepared by boiling fresh leaves of lemon, mango, or guava in water, followed by straining. The quality of these prepared leaf teas was evaluated based on their sensory attributes, including appearance, odor, flavor, taste, and texture. These characteristics are crucial for assessing tea quality and guiding selection (Kabilan et al., 2019).

3. results and discussion

The growing global interest in natural ingredients as sources of health-promoting compounds, particularly from traditionally overlooked plant parts like fruit tree leaves, represents a significant area of research. Previous studies have individually highlighted the therapeutic potential of mango, guava, and lemon leaves, attributing their efficacy to diverse phytochemicals (Anggraeni et al., 2022; Angulo-López et al., 2021; Mohanapriya et al., 2013). However, a notable gap existed in the literature regarding a direct, systematic comparative analysis of their phytochemical profiles, antioxidant, and anti-inflammatory potentials using a consistent methodology, coupled with a comprehensive assessment of their sensory attributes as teas. Our study was specifically designed to bridge this gap, offering a holistic understanding of their relative health benefits and consumer acceptance.
 
3.1 Leaf extract analysis
The study focused on extracting compounds from lemon, mango, and guava leaves, characterizing the resulting aqueous extracts by volume, color, fragrance, and percentage yield. Table 1 summarizes the physical characteristics and yield of the prepared leaf extracts from lemon, mango, and guava. Lemon and mango extracts consistently yielded 60 ml (60% efficiency), presenting as light, clear yellow and turbid yellow, respectively, with distinct citrus/refreshing and tangy fragrances. In contrast, the guava extract had a lower yield of 50 ml (50% efficiency), appeared turbid brown, and possessed a smooth and pleasant fragrance.
[bookmark: _Ref205298039]Table 1. Physical Characteristics and Percentage Yield of Lemon, Mango, and Guava Leaf Extracts.

	S. No.
	Leaf Extract
	Volume
	Color
	Fragrance
	% Yield

	1.
	Lemon
	60 ml
	Light and clear yellow
	Citrus and Refreshing
	60%

	2.
	Mango
	60 ml
	Turbid yellow
	Tangy
	60%

	3.
	Guava
	50 ml
	Turbid brown
	Smooth and pleasant
	50%



3.2 Thin Layer Chromatography (TLC) analysis of leaf extracts
As detailed in Table 2, TLC analysis revealed distinct phytochemical profiles across the lemon, mango, and guava leaf extracts. Lemon extract exhibited the greatest diversity, showing four visible spots (green, yellow, orange) (Fig. 1a) and three UV-active spots (blue, orange) (Fig. 2a), indicating a broad range of compound polarities. Mango and guava extracts each displayed three visible spots (mango: yellow, green; guava: yellow, green, orange-green) (Fig. 1b,  Fig. 1c). Both also had two UV-active spots (mango: yellow, orange; guava: dark orange, light orange) (Fig. 2b,  Fig. 2c), suggesting fewer UV-active compounds and a more moderate polarity range compared to lemon.

[bookmark: _Ref204438655]Table 2. Thin Layer Chromatography (TLC) Results for Lemon, Mango, and Guava Leaf Extracts.

	Leaf Extract
	Illumination
	Number of Spots
	Spot Colors
	X (cm)
	Y (cm)
	Rf Value

	

Lemon
	Visible Light


UV Light
	4


3
	Green, Yellow, Green, Orange

Blue, Orange, Orange
	0.3, 0.7, 1.0, 4.5

2.9, 3.5, 4.0
	4.5, 4.5, 4.5, 4.5

4.5, 4.5, 4.5
	0.06, 0.15, 0.22, 1.00

0.64, 0.77, 0.88

	

Mango
	Visible Light
   
UV Light
	3


2
	Yellow, Green, Yellow

Yellow, Orange
	1.2, 2.2, 5.0

0.9, 4.0
	5.0, 5.0, 5.0

5.0, 5.0
	0.22, 0.44, 1.00

0.18, 0.80

	

Guava
	Visible Light

UV Light
	3


2
	Yellow, Green, Orange-green

Dark Orange, Light Orange
	0.7, 1.5, 5.0


1.8, 3.5
	5.0, 5.0, 5.0


5.0, 5.0
	0.14, 0.30, 1.00


0.36, 0.70
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[bookmark: _Ref205300316]Fig. 1. Thin Layer Chromatography of a. Lemon, b. Mango, and c. Guava Leaf Extracts under Visible Light.

[image: ]
[bookmark: _Ref205300361]Fig. 2. Thin Layer Chromatography of a. Lemon, b. Mango, and c. Guava Leaf Extracts under UV Light.

3.3 Qualitative Phytochemical Screening
This analysis reveals that lemon, mango, and guava leaf extracts are rich in diverse secondary metabolites. All extracts contain flavonoids, polyphenols, tannins, terpenoids, glycosides, alkaloids, saponins, and steroids, though in varying semi-quantitative levels, as summarized in Table 3. This aligns with existing reports on the individual leaves, such as the identification of bioactive phenolics in mango leaves (Pan et al., 2018), comprehensive characterization of guava leaf compounds (Huynh et al., 2025), and the presence of beneficial compounds in lemon leaves (Mohanapriya et al., 2013; Khettal et al., 2017). The present study's unique contribution lies in providing a side-by-side comparative assessment, revealing differential distributions, such as guava's higher levels of terpenoids, alkaloids, and steroids, and mango's richness in polyphenols, tannins, and saponins. This differential phytochemical composition likely underlies the distinct biological activities and potential health benefits associated with each plant.

[bookmark: _Ref204443715]Table 3. Qualitative phytochemical screening revealing the diverse secondary metabolite profiles across lemon, mango, and guava leaf extracts.

	S.no.
	Phytochemical
	Lemon leaf extract
	Mango leaf extract
	Guava leaf extract

	1.
	Flavonoids
	+
	++
	+

	2.
	Terpenoids
	+
	++
	+++

	3.
	Glycosides
	+
	++
	++

	4.
	Saponins
	+
	+++
	++

	5.
	Tannins
	+
	+++
	++

	6.
	Phenols
	+
	+++
	++

	7.
	Steroids
	+
	++
	+++

	8.
	Alkaloid
	+
	+
	++



3.4 Total Polyphenol Content Estimation
The quantitative analysis of total polyphenol content, determined using a gallic acid calibration curve (Fig. 3), revealed significant variations among the leaf extracts. Guava extract demonstrated the highest polyphenol concentration at 3.9 mg GAE (Gallic acid equivalent) per gram extract, followed by mango at 3.03 mg GAE/gram extract, and lemon at 1.7 mg GAE/gram extract. These quantifiable differences validate prior qualitative assessments and highlight the differential distribution of these bioactive compounds, which are crucial for their antioxidant, anti-inflammatory, and antimicrobial properties, thus providing a basis for further research into their distinct bioactivities.

[image: ]
[bookmark: _Ref204445313]Fig. 3. Gallic Acid Standard Curve for Total Polyphenol Content Estimation.

3.5 Total Flavonoid Content Determination
Quantitative analysis of total flavonoid content, determined using a Quercetin standard calibration curve (Fig. 4), revealed distinct concentrations among the fruit extracts. Guava extract exhibited the highest flavonoid content at 523.33 µg QE (Quercetin equivalent) per gram extract, followed by mango at 448.33 µg QE/gram extract, and lemon at 290 µg QE/gram extract. These findings quantify the differential distribution of flavonoids, a class of metabolites known for their significant antioxidant, anti-inflammatory, and anti-cancer properties, thus highlighting the varying potential health benefits and applications of these fruit extracts.

[image: ]
[bookmark: _Ref204445827]Fig. 4. Quercetin Standard Curve for Total Flavonoid Content Estimation.

3.6 Ferric Reducing Power Assay (FRPA)
The Ferric Reducing Power Assay (FRPA) revealed significant differences among the extracts. Utilizing an ascorbic acid standard curve (Fig. 5), guava extract demonstrated the highest antioxidative content at 11.8 mg AAE (Ascorbic acid equivalent) per gram extract, followed by mango at 3.8 mg AAE/gram extract, and lemon with the lowest at 0.34 mg AAE/gram extract. These results clearly indicate that guava extract possesses significantly greater reducing power and thus a higher antioxidant capacity under the tested conditions, suggesting its potential as a more potent source of natural antioxidants.

[image: ]
[bookmark: _Ref204446479]Fig. 5. Ascorbic Acid Standard Curve for Ferric Reducing Power Assay (FRPA).

3.7 Total antioxidant capacity (TAC) Determination
The total antioxidant capacity (TAC) of lemon, mango, and guava leaf extracts was quantified using the phosphomolybdate reduction assay, with results expressed as Ascorbic Acid Equivalents (AAE) based on an ascorbic acid standard curve (Fig. 6). Guava extract demonstrated the highest TAC at 3.91 mg AAE/gram, followed by mango at 2.98 mg AAE/gram, and lemon at 2.29 mg AAE/gram. This indicates that guava possesses the most potent reducing power among the three, suggesting its potential as a superior source of natural antioxidants.
This strong antioxidant activity is crucial for counteracting oxidative stress, a fundamental process implicated in numerous chronic diseases. These findings corroborate the general understanding of the antioxidant potential of these leaves (Pan et al., 2018; Kaur et al., 2025; Khettal et al., 2017) but provide a critical comparative ranking that was previously lacking. The observed differences are directly attributable to the varying concentrations of polyphenols and flavonoids, supporting the concept that the health benefits of botanicals arise from the additive and synergistic combinations of their phytochemicals (Liu, 2003).

[image: ]
[bookmark: _Ref204446963]Fig. 6. Ascorbic Acid Standard Curve for Total Antioxidant Capacity (TAC) Determination.

3.8  Anti-Hemolytic Activity of Leaf Extracts
The study investigated the ability of lemon, mango, and guava leaf extracts, alongside Aspirin, to inhibit red blood cell (RBC) lysis, a key process in membrane destabilization relevant to inflammation. All three plant extracts exhibited significant anti-hemolytic activity (Table 4), with guava extract demonstrating the highest potency (56.57% inhibition), followed by mango (48.68%) and lemon (26.31%). This was evidenced by duller solution colors and lower absorbance values compared to the 100% hemolysis control (absorbance 0.76) (Fig. 7). Interestingly, Aspirin showed considerably weaker anti-hemolytic activity (5.26% inhibition), suggesting its anti-inflammatory mechanism may not primarily involve direct membrane stabilization. This mechanism, involving the protection of red blood cell membranes from heat-induced lysis, is relevant to mitigating cellular damage during inflammatory processes. This aligns with traditional uses and scientific evidence for the anti-inflammatory properties of mango (Anggraeni et al., 2022) and guava leaves (Angulo-López et al., 2021; Khettal et al., 2017; Kawakami et al., 2009). The comparative data presented here is novel, highlighting guava as the most potent anti-inflammatory agent among the three under these assay conditions. The weaker activity of aspirin in this specific assay suggests a distinct primary mechanism of action, emphasizing the diverse ways in which anti-inflammatory agents exert their effects. While some instances of absorbance exceeding the control were observed, potentially due to internal RBC lysis or hemoglobin-compound reactions (Fig. 7), the overall results strongly indicate that specific phytochemicals in these extracts can protect cell membranes, providing a scientific basis for their potential anti-inflammatory applications.

[bookmark: _Ref204448719]Table 4. Anti-hemolytic activity of the leaf extracts and Aspirin.

	Extracts
	Volume (µl)
	Absorbance at 540 nm
	% Inhibition

	Control
	100µL
	0.76
	N/A

	Lemon extract
	100µL
	0.56
	26.31%

	Mango extract
	100µL
	0.39
	48.68%

	Guava extract
	100 µL
	0.33
	56.57%

	Aspirin (150mg /10ml)
	100µL
	0.72
	5.26%
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[bookmark: _Ref204448970]Fig. 7. Visual Representation of Red Blood Cell Lysis Inhibition by Lemon, Mango, and Guava Leaf Extracts.

3.9 Sensory Analysis Results of Leaf Teas
The sensory evaluation provided valuable insights into the organoleptic properties and consumer preferences for mango, guava, and lemon leaf teas, as summarized in Table 5. Guava leaf tea demonstrated the highest overall acceptability, distinguished by excellent scores for aroma, appearance, color, aftertaste, and astringency, suggesting a well-balanced and appealing profile often linked to its perceived health benefits. Lemon leaf tea excelled in initial sensory attributes like aroma, appearance, and color, but its taste and general acceptability were notably lower, indicating a less preferred overall flavor despite its appealing visual and aromatic qualities. Mango leaf tea generally performed less favorably, with lower scores across most categories, including taste and general acceptability. The analysis highlighted that bitterness and astringency are prevalent taste characteristics in these leaf teas, consistent with their polyphenol content. Furthermore, a significant correlation was observed between different taste attributes, suggesting an interactive perception of complex flavors. Kabilan et al., 2019 focused on different herbal tea formulations, our study extends this critical area by specifically comparing the sensory profiles of teas from common fruit tree leaves and explicitly linking perceived health benefits to overall acceptability. This evaluation underscores that while initial sensory appeal is important, perceived health benefits can significantly influence overall acceptability.

[bookmark: _Ref204450466]Table 5. Sensory evaluation scores (0-10) for various attributes of Mango, Guava, and Lemon leaf teas.

	Tea Sample
	Aroma
	Appearance
	Color
	Taste
	Aftertaste
	Astringency
	Refreshing
	General Acceptability

	Mango
	7
	8
	8
	4
	-
	-
	1
	4

	Guava
	10
	9
	9
	6
	9
	10
	-
	8

	Lemon
	10
	10
	10
	3
	10
	10
	6
	4



Despite individual studies on the health benefits of mango, guava, and lemon leaves, a significant research gap existed concerning a direct comparative analysis of their phytochemical profiles, antioxidant, and anti-inflammatory potentials using a consistent methodology. Furthermore, a comprehensive assessment of the sensory attributes of teas derived from these leaves, which is crucial for consumer acceptance and marketability, was largely overlooked in scientific investigations. This study was specifically designed to bridge this knowledge gap by providing a systematic, side-by-side evaluation of these three common leaf teas, offering a more holistic understanding of their relative health benefits and their potential as acceptable functional beverages.

4. Conclusion

This study successfully provided a comprehensive comparative analysis of mango, guava, and lemon leaf aqueous extracts, elucidating their phytochemical profiles, antioxidant, anti-inflammatory properties, and crucial sensory attributes. We demonstrated that all three leaves are rich in diverse phytochemicals, with guava consistently exhibiting superior total polyphenol and flavonoid content. Correspondingly, guava extract showed the highest antioxidant capacity and most potent anti-inflammatory activity. Furthermore, our sensory evaluation uniquely highlighted guava leaf tea as having the highest overall consumer acceptability, bridging the gap between scientific efficacy and market potential. These findings strongly support the use of guava leaves as a promising natural source for functional beverages, contributing to sustainable health promotion and offering valuable insights for future product development.
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