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Phytochemical Composition and Functional Properties of Avocado and Dragon Fruit: A Comparative Evaluation of Antioxidant, Anti-Inflammatory, and Neuroprotective Activities



ABSTRACT
Aim: This study undertakes a comprehensive evaluation of the phytochemical composition and the antioxidant, anti-inflammatory, and anti-acetylcholinesterase activities of Avocado (Persea americana) and dragon fruit (Selenicereus undatus) extracts, to elucidate their potential neuroprotective properties.
Objective: The primary goal of this study was to conduct a comparative analysis of the phytochemical composition of avocado and dragon fruit extracts, and to evaluate their antioxidant, anti-inflammatory, and anti-acetylcholinesterase activities. Particular emphasis was placed on elucidating their potential neuroprotective properties, with relevance to mitigating oxidative stress, inflammatory responses, and anti-acetylcholinesterase associated with neurodegenerative disorders.
Methods: Qualitative phytochemical screening was conducted to identify diverse classes of bioactive compounds. TLC was performed to visualize and profile phytochemical constituents. Quantitative determinations included measurement of total polyphenol content, total flavonoid content, and total antioxidant capacity, using the phosphomolybdate assay and the ferric reducing potential assay (FRPA). Anti-inflammatory activity was assessed through inhibition of heat-induced hemolysis in human red blood cells. Anti-acetylcholinesterase activity was also evaluated to determine the potential of the extracts in mitigating cholinergic dysfunction.
Results: Qualitative analysis confirmed a diverse phytochemical profile in both avocado and dragon fruit. Avocado exhibited higher total phenolic (1.01 mg GAE/g) and flavonoid content (2.3 mg QE/g) compared to dragon fruit (0.48 mg GAE /g and 1.8 mg QE/g, respectively). Despite this, dragon fruit consistently demonstrated superior antioxidant capacity, with values of 0.14 mg/mL ascorbic acid equivalents in the phosphomolybdate assay and 0.623 mg AAE/g in the FRAP assay, versus 0.08 mg AAE/g and 0.0295 mg AAE/g for avocado. Anti-inflammatory activity was more pronounced in avocado (83% inhibition) relative to dragon fruit (73%). Both extracts exhibited notable anti-acetylcholinesterase activity, with avocado showing stronger inhibition (40%) compared to dragon fruit (20%).
Conclusion: This study provides novel comparative evidence on the phytochemical composition and bioactivities of avocado and dragon fruit. While avocado demonstrated higher phenolic and flavonoid content together with stronger anti-inflammatory and anti-acetylcholinesterase effects, dragon fruit exhibited superior antioxidant capacity. These complementary properties highlight both fruits as valuable sources of neuroprotective compounds, supporting their potential role in dietary strategies aimed at reducing the risk or progression of neurodegenerative disorders.
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1. INTRODUCTION
Neurodegenerative disorders have become an emerging global health issue; they include Alzheimer’s disease (AD), Amyotrophic lateral sclerosis (ALS), and Parkinson’s disease (PD)(Verma et al., 2025). Therein, a progressive loss of neurons can be observed in patients suffering from these diseases, resulting in cognitive and motor deficits(Samal & Nandha, 2025). The definite causes of these diseases are not yet known, although both genetic, lifestyle, and environmental factors are often associated with their progression. Although much research has been conducted, effective treatments are currently lacking as they are mainly symptomatic and do not prevent or reverse the course of disease(Lian et al., 2024). For treatment of Alzheimer's, generally galantamine, rivastigmine, and donepezil are prescribed, which are well known to lessen the symptoms but fail to serve as a potent cure(Kosmopoulou et al., 2024). Moreover, the negative outcomes such as nausea, vomiting, diarrhoea, high dosage dependency, and lesser efficacy with time of such artificial cholinesterase inhibitor drugs are not hidden(Batistela et al., 2024; Battle et al., 2021; Kostadinova et al., 2024; Kračmarová et al., 2015). The alarmingly rising prevalence of these diseases has intensified the need to find preventive and therapeutic measures. This has led to increased interest in alternative approaches, particularly the potential of bio-compounds in safeguarding neural health(Loureiro & Pereira, 2021).
Fruits, being vital to the human diet, provide essential nutrients and bioactive compounds. Beyond macronutrients and micronutrients, they are rich in phytochemicals like flavonoids, phenolic acids, carotenoids, and alkaloids, which promote health by reducing oxidative stress, strengthening immunity, and lowering the risk of chronic diseases. Avocado (Persea americana) and dragon fruit (Selenicereus undatus) are widely consumed tropical fruits valued for their rich flavour, pigmentation, and aromatic qualities, and both exhibit diverse phytochemical compositions with notable antioxidant potential. Avocado fruit is a rich source of vitamins C, E, K, B6, riboflavin, niacin, folate, and pantothenic acid, while phytochemical analyses have identified phenols, flavonoids, tannins, cardiac glycosides, and anthraquinones in different tissues(Annals of Psychiatry and Clinical Neuroscience Persea Americana Peel and Seed Extracts Exert Neuroprotective Effects against 3-Nitropropionic Acid Induced Neurotoxicity in Male Wistar Rats OPEN ACCESS, 2022; “Position of the American Dietetic Association: Functional Foods,” 2004; EVANGELINE & AHMED, 2020; Munthe et al., 2023). The stem bark and leaves exhibit high flavonoid content, with DPPH assays confirming potent antioxidant activity(Risnata & Hidayati, 2024). In contrast, dragon fruit contains phenols, flavonoids, sterols, fatty acids, and tocopherols, with pulp and peel providing ascorbic acid, tocopherol, thiamin, niacin, riboflavin, lycopene, and phenolic acids such as p-coumaric, gallic, and p-hydroxybenzoic acids(Bhadauria et al., 2024; Nishikito et al., 2023; Padmavathy et al., 2021; Sharma et al., 2024). Flavonoids, particularly kaempferol and rutin, predominate, complemented by hydroxycinnamic and benzoic acid derivatives, including chlorogenic, caffeic, protocatechuic, synaptic, and ellagic acids(Coelho et al., 2024). Betalains, especially betacyanins, further contribute to antioxidant capacity(Katikala et al., 2025). Both fruits also display mineral richness underscoring their nutritional and functional relevance. 
Vitamin C, flavonoids, and related phytoconstituents have already been extensively documented for their capacity to attenuate reactive oxygen species (ROS), suppress pro-inflammatory cytokines, and inhibit protein aggregation, all of which are central to the pathogenesis of neurodegenerative disorders. This study investigates the role of dietary phytochemicals, especially of flavonoids, in neuroprotection with emphasis on their antioxidant, anti-inflammatory, and anti-acetylcholinesterase (AChE) activities. AChE, localized in the synaptic cleft of cholinergic neurons within both the central and peripheral nervous systems, catalyses the hydrolysis of acetylcholine into choline and acetate, thereby terminating neurotransmission. In Alzheimer’s disease, diminished acetylcholine levels coupled with elevated AChE activity exacerbate cholinergic dysfunction and cognitive decline. Flavonoids, a class of polyphenols, hold promise in decelerating the progression of Alzheimer's Disease (AD) by targeting various mechanisms, notably the inhibition of acetylcholinesterase (AChE)(Calderaro et al., 2022).
Building upon prior evidence supporting the antioxidative and anti-inflammatory properties of Persea americana (avocado) and Selenicereus undatus(dragon fruit), the present study employs in vitro phytochemical assays to comparatively evaluate crude flavonoid extracts obtained from ethanol–water fractions of these fruits. The investigation focuses on phytochemical characterization, quantitative estimation of total flavonoids and phenolics, and assessment of antioxidant potential with particular emphasis on free radical scavenging activity. In addition, the anti-inflammatory capacity of the extracts is examined through a relevant human RBC membrane stabilization assay. The central objective of this research is to determine the acetylcholinesterase (AChE) inhibitory potential of the hydroalcoholic extracts and to elucidate their relevance in mitigating neurodegenerative processes, thereby advancing plant-derived strategies for therapeutic neuroprotection and disease prevention.

2. METHODOLOGY
2.1 Sample Preparation 
Fresh fruit samples of Persea americana (A) and Selenicereus undatus (D) were used for phytochemical extraction, after thorough washing to remove surface impurities. For each fruit, 2.5g of the pulp was weighed and then subjected to extraction using a mortar and pestle, with a hydroalcoholic mixture consisting of ethanol and distilled water in a 60:40 (v/v) ratio(Tubtimdee & Shotipruk, 2011). The mixture was left at room temperature overnight to allow the phytoconstituents to diffuse into the solvent. After incubation, the mixture was filtered through Whatman No.1 filter paper, and the filtrate was stored at 4°C until further analysis.
2.2 Qualitative Phytochemical Analysis
The following qualitative tests were conducted to assess the phytochemical composition of the extracts(Patel et al., 2023):
2.2.1 Flavonoids - Flavonoids were identified by their ability to form a yellow colour under alkaline conditions. For this, 2 mL of the crude extract was mixed with 2 mL of 40% sodium hydroxide (NaOH) solution.
2.2.2 Polyphenols - The presence of polyphenols was confirmed using ferric chloride reagent. Equal volumes of extracts were mixed separately with 5% ferric chloride solution. The test tubes were then gently heated, and the development of a deep blue-coloured complex indicated a positive result for polyphenols. 
2.2.3 Tannins - To reveal the presence of tannins, 1 ml of the extract was combined with 2 mL of 10% ferric chloride solution. The appearance of a dark blue colour indicated the presence of tannins.
2.2.4 Saponins The foaming ability of saponins was tested by adding a couple of millilitres of the extracts to 5 mL of distilled water and shaking vigorously. A positive result would be indicated by persistent foam formation lasting for 30 seconds or more.
2.2.5 Alkaloids - For alkaloid detection, 1 mL of each extract was treated with a few drops of Wagner's reagent (prepared by dissolving 2 g of iodine and 6 g of potassium iodide in 100 ml of water). The formation of a brown precipitate marked the presence of alkaloids.
2.2.6 Terpenoids and Steroids – For testing, 1 mL of each extract was mixed with 0.5 mL of chloroform in a tube. A few drops of concentrated sulfuric acid were added; upon the formation of a reddish-brown colour at the interface of the two liquid phases, the test was considered positive for terpenoids and/or steroid.
2.2.7 Glycosides – Glycosides were qualitatively identified by mixing 1 mL of extract with 2 mL of glacial acetic acid and 1 mL of 5% FeCl3, followed by careful heating. After cooling, the mixture was layered over 2 mL of concentrated sulfuric acid. The formation of a reddish-brown ring at the interface indicated a positive.

2.3 Thin Layer Chromatography for General Phytochemical Analysis
Thin Layer Chromatography (TLC) was adapted for phytochemical analysis of crude extracts. Silica gel G served as the stationary phase and was applied to TLC plates. The extracts were carefully spotted in small quantities onto these plates to ensure precise and consistent results. The components were separated in a chromatographic chamber using a mobile phase consisting of chloroform and methanol in a 15:1 (v/v) ratio. After development, the plates were allowed to air-dry and were observed under ultraviolet light. The Rf values for each spot were obtained by measuring how far each component travelled compared to the solvent front.
2.4 Determination of total phenolic content (TPC)
The total phenolic content (TPC) of the extracts was quantified using a modified Folin-Ciocalteu (FC) method(Singleton et al., 1999). A gallic acid standard solution (1 mg/mL) was prepared and employed to generate a calibration curve. 40 µL of the extracts was used for the assessment. The reaction mixture for each sample and standard concentration comprised 5 mL of FC reagent and 4 mL of sodium carbonate solution. Following incubation, the optical density (OD) was measured at 630 nm against a blank control. The TPC of the extracts was subsequently determined using the gallic acid calibration curve and expressed as milligrams of gallic acid equivalents (GAE) per gram of sample.
2.5 Determination of Total Flavonoid Content (TFC)
The quantification of flavonoids in Persea americana (A) and Selenicereus undatus (D) was carried out using the aluminium chloride (AlCl3) colorimetric method. A standard series was prepared containing quercetin at a concentration of 1 mg/mL in volumes ranging from 100 to 500 µL. 100 µL of each sample was used for the TFC estimation. 0.1 mL of aluminium chloride, 0.1 mL of 1 M potassium acetate, and distilled water were added to the reaction mixture. All tubes, along with the corresponding blank, were incubated at room temperature for 30 minutes. The absorbance of the yellow-coloured complex produced was then measured spectrophotometrically at 415 nm.
2.6 Estimation of Total Antioxidant Capacity (TAC)
Ascorbic acid (1 mg/mL) is used as a standard to generate a calibration curve using varying concentrations of 25 to 125 μg/mL for the determination of the total antioxidant capacity of samples. 100 µL of avocado and 50 µL of dragon fruit extract are then incubated with phosphomolybdate reagent for 15 minutes at 95 °C, along with standards. Incubation provides proper time for the reduction reaction to occur and colour formation. Spectrophotometry is then utilized at 670 nm wavelength to measure the optical density (OD) of the resulting solution. The TAC of the samples is then calculated based on the ascorbic acid calibration curve and expressed in ascorbic acid equivalents (AAE) per gram of sample. 
2.7 Ferric Reducing Potential Assay (FRPA) for Antioxidant Activity
The ferric reducing potential assay (FRPA) methodology was adopted for the assessment of antioxidant activity of crude extracts of avocado and dragon fruit. A standard curve was generated using ascorbic acid at a concentration of 1 mg/mL, with a series of dilutions ranging from 25 to 125 µL volumes. For testing, 100 µL of avocado and 50 µL of dragon fruit sample were analysed separately. To which 1 mL of 0.2 M phosphate buffer (pH 6.6) was added. Subsequently, 1 mL of 1% potassium ferricyanide was pipetted into the mixture, followed by incubation at 50°C for 20 minutes. Afterward, 1 mL of 10% trichloroacetic acid (TCA) and 0.1 mL of 0.1% ferric chloride solutions were added, followed by a second incubation at room temperature for 10 minutes. Absorbance readings were obtained at 670 nm wavelength, and the antioxidant capacity was determined through comparison with the established ascorbic acid calibration curve. Final results were reported as ascorbic acid equivalents (AAE) per gram of sample material.
2.8 Human Red Blood Cell (HRBC) Membrane Stabilization Assay for Anti-inflammatory Activity
The anti-inflammatory activity of the extracts was determined using the human red blood cell (HRBC) membrane stabilization(Singh Panwar et al., 2023), for which fresh whole human blood drawn from the pathology was centrifuged at 3000 rpm for 5 minutes to separate plasma from the red blood cells (RBCs). The supernatant plasma was discarded, and the obtained RBC pellet was washed twice with isotonic saline solution to remove residual plasma constituents. Later, a 10% (v/v) suspension was prepared by diluting the RBCs in 10 mM, pH- 7.4 phosphate-buffered saline (PBS), which was used in the assay to assess the membrane-stabilizing and anti-inflammatory potential of the extracts. For the assay, 10 µL of avocado extract and 5 µL of dragon fruit extract were taken, and 100 µL of aspirin was used as the standard drug at a concentration of 15 mg/mL. Also, a control was maintained to account for background corrections. Following the addition of the respective solutions and buffers, test mixtures were incubated first at 37°C. Afterward, a second incubation was provided at 54°C for 20 minutes. The mixtures were later centrifuged at 2500 rpm for 3 minutes, and the optical density (OD) was recorded spectrophotometrically at 540 nm. The percentage inhibition of hemolysis was determined using the following formula: 


2.9 Acetylcholinesterase Activity Detection of extracts via Colorimetry
[bookmark: _Hlk219035180]The anti-acetylcholinesterase activity of the extracts was assessed using a biochemical procedure(Dhanasekaran et al., 2015; Ellman et al., 1961), for which a reaction mixture was separately prepared, containing 50 µl of each extract. The extracts were mixed with 2.5 ml of Tris buffer (pH 8.0). Subsequently, 20 µL of enzyme stock solution and 80 µL of 10 mM DTNB [5,5-dithio-bis-(2-nitrobenzoic acid)] reagent were added to the mixture, followed by mild mixing. The reaction mixture was then incubated at 37°C for 15 minutes to enable interactions. Later, 40 µL of 200 mM acetylcholine iodide- enzyme substrate was added to initiate the enzymatic reaction. Donepezil Hydrochloride (1 mg/mL) was utilized as a drug. A control sample (with no flavonoid extract or drug) and a blank (no enzyme) were maintained to take care of basal activity and interference from background. The yellow pigmentation resulting from the formation of thionitrobenzoate was measured by observing the optical density (OD) at 405–420 nm via spectrophotometry. Less yellow coloration indicated increased antienzyme activity, illustrating the inhibitory activities of the examined compounds on acetylcholine esterase activity. The percentage inhibition was computed using the following formula: 



3. RESULTS
3.1  Sample Preparation
The hydroalcoholic method stands effective for crude extraction of avocado and dragon fruits. The process exhibited efficiency, with 60% yield for avocado and 68% for dragon fruit (Table 1). Volume reduction in both extracts indicates an effective solid-liquid separation, removing insoluble fruit pulp from the phytochemical extract.
Table 1. Measured Volumes and Percentage Yields of Prepared Samples[image: ]
[image: ][image: ]
Fig. 1. Avocado (left) and Dragon fruit (right) pulp extract
3.2 Qualitative Phytochemical Analysis
Table 2. Phytochemical Profile and Relative Abundance in Avocado (A) and Dragon fruit (D) Extracts
	Phytochemical
	Sample
	Presence(+) /Absence (-)

	Flavanoid
	A
D
	+
++

	Polyphenol
	A
D
	-
-

	Tannins
	A
D
	-
-

	Saponin
	A
D
	+
-

	Alkaloids
	A
D
	++
-

	Terpenoids
	A
D
	+
++

	Steroids
	A
D
	+
++


	Glycosides
	A
D
	+
++



The qualitative phytochemical evaluation confirmed the presence of flavonoids in both avocado and dragon fruit extract. The intensity of the yellow coloration varied between the samples, with later displaying a much darker yellow hue compared to avocado. This suggests a higher flavonoid concentration in dragon fruit. The Ferric chloride test and Braymer’s test confirmed the absence of both polyphenols and tannins in the extracts. Alkaloids were completely absent in dragon fruit, while significantly present in avocado. Additionally, the avocado extract exhibited persistent foam formation, indicating the presence of saponins. Phytochemical analysis confirmed the presence of terpenoids, steroids, and glycosides in both samples; the tests yielded similar results across both extracts, with dragon fruit indicating a higher presence. From these early qualitative estimations, the dragon fruit is expected to have a higher overall phytochemical concentration based upon the results (Table 2) (Fig. 2).

[image: ]

Fig. 2. Comparative qualitative assessment of phytochemicals (A-G) in Avocado (left) and Dragon fruit (right)



3.3 Thin Layer Chromatography for General Phytochemical Analysis
Thin-layer chromatography (TLC) was employed to differentiate the phytochemical profiles of avocado and dragon fruit extracts (Fig. 3)(Table 3). The avocado extract revealed two distinct chromatographic spots, appearing yellow and orange, with retention factor (Rf) values of 0.0025 and 0.75, respectively. These findings indicate the presence of multiple chromophoric compounds within the extract. In contrast, the dragon fruit extract exhibited a single blue spot located at the solvent front, corresponding to an Rf value of 1.0. Under the applied experimental conditions, avocado demonstrated a greater number of detectable phytochemicals compared to dragon fruit. The distinct coloration and Rf values observed for each extract confirm differences in their phytochemical composition.TLC analysis established that both fruits possess unique flavonoid profiles, distinguished by the number of spots, coloration, and Rf values. These differences highlight the individual chemical characteristics and potential bioactive properties of each fruit.
Table 3. Retention Factor (Rf) Data for Separated Components in Avocado and Dragon Fruit Extracts by Thin Layer Chromatography
	
Sample

	
No. of spots
	
Colour
	Distance of spots from the line of origin (in cm)
	Distance of solvent run from the line of origin (in cm)
	
Rf value

	Avocado
	2
	Yellow
	0.1
	4
	0.025

	
	
	Orange
	3.0
	4
	0.75

	Dragon fruit
	1
	Blue
	4
	4
	1
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Fig. 3. TLC Plate under UV Illumination Displaying Phytochemical Bands in Avocado (A) and Dragon fruit (D) Extracts






3.4 Determination of Total Phenolic Content (TPC)
[bookmark: _Ref203226688][image: ]
Fig. 4. Standard Calibration Curve for the Estimation of Phenol Content
The modified Folin-Ciocalteu (FC) method, employing a gallic acid standard solution, facilitated the quantification of the total phenolic content (TPC). The findings indicated a higher polyphenol content in avocado, recorded at 1.01 mg GAE/gm extract, compared to the other dragon fruit, which exhibited 0.48 mg GAE/gm extract. This suggests that avocado is a richer source of phenolic compounds, which may contribute substantially to its antioxidant potential. In contrast, preliminary qualitative screening had indicated a complete absence of polyphenols in both samples, highlighting the greater sensitivity and reliability of the Folin–Ciocalteu assay for accurate phytochemical quantification.
3.5 Determination of Total Flavonoid Content (TFC)
[image: ]
Fig. 5. Standard Calibration Curve for the Estimation of Flavonoid Content
The total flavonoid content (TFC) of the fruit extracts was determined using the aluminum chloride colorimetric assay. Quantification was expressed in terms of quercetin equivalents (QE) per gram of sample. The avocado extract exhibited a TFC of 2.3 mg QE/g, while the dragon fruit extract showed a comparatively lower value of 1.8 mg QE/g. These findings demonstrate that under the applied experimental conditions, avocado contains a higher concentration of flavonoids than dragon fruit, indicating its relatively greater potential contribution to dietary flavonoid intake




3.6 Estimation of Total Antioxidant Capacity (TAC)
[image: ]
[bookmark: _Ref203226723]Fig. 6. Standard Calibration Curve for the Estimation of Total Antioxidant Capacity (TAC)
The phosphomolybdate assay was used for TAC estimation, employing ascorbic acid (1 mg/mL) as the reference standard. TAC values were extrapolated from the ascorbic acid calibration curve and expressed as ascorbic acid equivalents (AAE) per gram of sample. Quantitative analysis revealed TAC values of 0.08 mg AAE/g for avocado and 0.14 mg AAE/g for dragon fruit. Notably, this elevated antioxidant capacity in dragon fruit was observed at only half the concentration of the extract compared to avocado. This disparity suggests that dragon fruit has a denser concentration of antioxidant compounds or more potent antioxidant activity per unit volume under the tested experimental conditions. 
3.7 Ferric Reducing Potential Assay (FRPA) for Antioxidant Activity
[image: ]
[bookmark: _Ref203226749]Fig. 7. Standard Calibration Curve for the Ferric Reducing Potential Assay (FRPA) assay
The FRPA assay is based on the reduction of ferric (Fe³⁺) ions to ferrous (Fe²⁺) ions by antioxidants present in the sample, which results in an increase in light absorption at a defined wavelength. A higher absorbance value directly proportionate with a greater reducing potential of the sample. For this study, a calibrated ascorbic acid standard curve was utilized to quantify the FRPA activity of avocado and dragon fruit extract, which are expressed in terms of milligrams of ascorbic acid equivalents per gram of extract (mg AAE/g). The assay revealed a reduction potential of 0.0295 mg AAE/g and 0.623 mg AAE/g for avocado and dragon fruit extract, respectively. Similar to the total antioxidant capacity (TAC) results, the ferric reducing power assay (FRPA) also indicated a much higher antioxidant property in the dragon fruit compared to the avocado.
3.8 Human Red Blood Cell (HRBC) Membrane Stabilization Assay for Anti-inflammatory Activity
The anti-inflammatory potential of avocado and dragon fruit extracts to inhibit heat-induced hemolysis of red blood cells (RBCs) was evaluated by their ability to protect erythrocytes from lysis, a process that stimulate cellular membrane damage as observed in inflammation. The avocado extract at 5 µL concentration demonstrated an inhibition rate of 83%, whereas the dragon fruit extract exhibited a lower inhibition of 73% at 10 µL. These findings indicate that both fruit extracts possess anti-inflammatory properties, with avocado displaying a higher protective effect against RBC hemolysis, providing anti-inflammatory benefits likely through membrane stabilization.

3.9 Acetylcholinesterase Activity Detection of extracts via Colorimetry
A biochemical assay tested avocado and dragon fruit extracts for anti-acetylcholinesterase effects. The reaction mixture consisted of 50 µL of extract and 20 µL of enzyme stock. The intensity of the yellow hue, which emerged due to thionitrobenzoate formation, was measured at 405–420 nm via spectrophotometry. Low optical density reflected stronger enzyme blocking, with less yellow coloration. The OD measurements revealed values of 0.02 for avocado, 0.03 for dragon fruit, 0.05 for the reference drug (Donepezil Hydrochloride), and 0.04 for the control. With the lowest OD among them, avocado extract emerged as the most effective inhibitor, fitting its strong acetylcholinesterase suppression as observed in tests. Notably, at an equivalent extract volume, avocado demonstrated markedly stronger and pronounced inhibitory activity, exhibiting approximately twice the inhibition (40%) compared to dragon fruit extract (20%). 
4. DISCUSSION
Neurodegenerative diseases represent a rapidly escalating global health burden, affecting millions of individuals worldwide(Wang et al., 2024). The absence of curative therapies and the limitations of current pharmacological interventions, particularly their associated adverse effects, underscore the need to identify novel therapeutic strategies(Loureiro & Pereira, 2021). In this context, natural bioactive compounds derived from plants have attracted considerable attention as potential neuroprotective agents(Goyal et al., 2024). Numerous studies have demonstrated that phytoconstituents, including flavonoids, phenolic acids, alkaloids, and terpenoids, exhibit significant neuroprotective properties. These compounds have been shown to attenuate oxidative stress, modulate inflammatory pathways, and enhance neuronal survival, thereby alleviating symptoms and slowing the progression of neurodegeneration(Bordoloi et al., 2024; de Lima et al., 2025; Xu et al., 2021). The accumulating evidence suggests that plant-derived bio-constituents may serve as potent therapeutic agents, offering a complementary or potentially transformative approach to the prevention and management of neurodegenerative disorders. This study examines the neuroprotective and therapeutic potential of Persea americana (avocado) and Selenicereus undatus (dragon fruit) through an integrative qualitative and quantitative assessment. Preliminary phytochemical screening confirmed the presence of diverse bioactive constituents in both fruits. Quantitative estimations revealed appreciable levels of total phenolic content (TPC) and total flavonoid content (TFC), with avocado exhibiting significantly higher values for both parameters. Flavonoids, in particular, are noteworthy due to their well-established antioxidative properties, which are essential in mitigating reactive oxygen species (ROS) implicated in the pathogenesis of neurodegenerative disorders(Rębas, 2025). To further validate the antioxidative potential of these fruit extracts, phosphomolybdate and ferric reducing potential assay (FRPA) assays were conducted. Both fruits demonstrated significant antioxidant activity, reinforcing that phenolic and flavonoid constituents contribute to neuroprotective effects. Interestingly, Selenicereus undatus (dragon fruit) exhibited markedly higher antioxidative values in both assays, particularly in FRPA, despite comparatively lower levels of phenolic and flavonoid content. This suggests that dragon fruit may contain specific phytochemicals with potent antioxidative capacity, which, although present in smaller quantities, exert stronger activity than those found in avocado. These findings highlight the differential phytochemical composition and functional activity of the two fruits, emphasizing that antioxidant efficacy is not solely dependent on the concentration of phenolics and flavonoids but also on the qualitative nature and synergistic interactions of bioactive compounds. The anti-inflammatory potential of the fruit extract demonstrated that Persea americana (avocado) extract exhibited significantly greater membrane-stabilizing and anti-inflammatory activity compared to Selenicereus undatus (dragon fruit), although the latter also produced notable inhibition. These findings suggest that both fruits possess constituents capable of attenuating inflammatory responses, which are central to the progression of neurodegenerative disorders. The principal aim of this study was to investigate the anti-acetylcholinesterase activity of the ethanolic extracts, given the critical role of acetylcholinesterase (AChE) in cholinergic neurotransmission and its pathological hyperactivity in Alzheimer’s disease. Both extracts demonstrated measurable enzyme inhibition, thereby supporting their potential as modulators of cholinergic signalling. Notably, avocado extract exhibited approximately twice the inhibitory activity observed in dragon fruit, indicating a stronger capacity to preserve acetylcholine levels and counteract cholinesterase-mediated synaptic dysfunction. These findings are consistent with existing literature, which demonstrates that plant-derived phytochemicals can attenuate oxidative stress, exert anti-inflammatory effects, and inhibit acetylcholinesterase activity, thereby offering significant therapeutic potential in the management of neurodegenerative disorders. While preclinical studies have demonstrated promising outcomes, translation into clinical efficacy remains a critical challenge. Variability in bioavailability, metabolism, and dosage optimization must be addressed to ensure reproducible therapeutic benefits. Moreover, rigorous clinical trials are crucial for validating the safety and effectiveness of these plant-derived compounds in human populations. Taken together, the current body of research highlights the potential of natural bioconstituents as adjuncts or alternatives to existing therapies for neurodegenerative diseases. Their integration into therapeutic regimens could represent a significant advancement in the management of these disorders, provided that future investigations resolve the existing pharmacokinetic and clinical limitations.
5. CONCLUSION 
This comparative investigation highlights the distinct yet complementary bioactivities of Persea americana (avocado) and Selenicereus undatus (dragon fruit) extracts. Both fruits exhibited diverse phytochemical compositions and demonstrated significant antioxidant, anti-inflammatory, and anti-acetylcholinesterase (AChE) activities. Avocado extract was characterized by higher polyphenol and flavonoid content, coupled with pronounced anti-inflammatory and AChE inhibitory effects, underscoring its potential relevance in neuroprotection and the management of Alzheimer’s disease. Conversely, dragon fruit consistently displayed superior total antioxidant capacity, reinforcing its value as a functional food with broad health-promoting properties. Collectively, these findings provide novel comparative insights into the bioactive potential of avocado and dragon fruit, supporting their nutritional and therapeutic significance. The markedly potent anti-acetylcholinesterase activity exhibited by Persea americana (avocado) extract necessitates rigorous phytochemical characterisation and subsequent validation through in vivo experimentation, to elucidate its underlying neuroprotective mechanisms and substantiate its prospective therapeutic utility in the context of neurodegenerative pathologies such as Alzheimer’s disease.
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Sample  Colour  Initial   Volume  Final   volume  % yield  

Avocado  Greenish - yellow  25 ml  15 ml  60%  

Dragon fruit  Magenta colour  25 ml  17 ml  68%  
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