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Abstract

Sri Lanka is a biodiversity hotspot, rich with numerous fruit crops. However, most of them remain underutilized or
neglected especially, in terms of industrial uses, the bioactivity of these fruit plants metabolites is largely unexplored
and most of them are highly seasonal. The present study is focused on the extraction of bioactive compounds from 13
different underutilized fruits including Elaeocarpus serratus L., Aegle marmelos, Phyllanthus emblica L., Limonia acidissima,
Psidium guineense, Annona reticulata L., Phyllanthus acidus, Pouteria champechiana (kunth) Baehni, Flacourtia indica Burm.
f) Merr.) Syzygium cumini L. Skeels, Morus alba var. indica, Passiflora foetida L., and Ficus racemosa L., and screen their
bioactivity potential to increase awareness for its usage. Fruits were dried using the heat pump drying method at 40 °C
for 15-20 hours. The dried powder was extracted using the cold maceration method in 70% ethanol in a 1:20 ratio for
24 h in a mechanical shaker with stirring at 125 rpm at 30 °C, repeated thrice, and vacuum filtered. The solvent was
evaporated in a rotary evaporator at 25 rpm, a pressure of 180 mbar. According to the results, the extraction yield
percentage ranged from 15.73 + 1.67% to 55.05 + 0.04% and the highest yield was reported for P. acidus and the lowest
yield for the F. racemosa L.. Total Polyphenolic Content (TPC) of extracts ranging from 7.94 + 0.70 to 330.80 + 6.26 mg
Gallic Acid Equivalent/g (Dry Weight), the highest TPC showed in P. emblica L. and the lowest in P. champechiana fruits.
Total Flavonoid Content (TFC) of extracts ranging from 1.88 + 0.40 to 271.84 + 1.91 mg Quercetin Acid Equivalent/g
(Dry Weight), the highest TFC was shown in P. emblica L., and the lowest in L.acidissima fruits. These findings support
the sustainable utilization of these fruits; however, further research is required to screen the specific bioactive
properties of these extracts, which will enhance their industrial applicability.
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Introduction

Sri Lanka is a hub of biodiversity, rich with diverse fruit crop varieties. As a tropical island, its
environmental conditions, including two major rainfall periods, high relative humidity, and consistently

warm temperatures, create favorable conditions for the growth and production of fruit crops [1, 2].
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However, despite their rich phytochemical profiles and safety, most of these fruit crops remain neglected,
unrecognized, and underutilized, especially in terms of industrial uses. This less popularity is mainly due
to less awareness of their safety and nutritional value [3]. Underutilized fruits represent an underexploited
resource with substantial nutritional and pharmacological potential [4]. Notably, these minor fruits lack
effective value-addition methods, and the bioactivity of some of their metabolites is largely unexplored.
Additionally, most of these fruits are highly seasonal. Other than that, these fruits are highly perishable as
they contain high water content and natural enzymatic activities, leading to rapid ripening and quick
deterioration. They typically have a short postharvest shelf life at room temperature [4, 5]. For instance,
Morus alba var. indica (mulberry fruit) and Syzygium cumini L. Skeels (java plum fruit). The fruits selected
for this study are commonly found in home gardens, natural reserves, forests, and areas of limited
commercial cultivation. Fruit plants are rich sources of bioactive compounds, including polyphenols, which

have great potential for the development of different applications such as cosmeceuticals [6].

Nowadays, the consumption of products containing natural ingredients has increased significantly across
various industries, including cosmeceuticals and nutraceuticals, as they tend to be safer, biodegradable,

more environmentally friendly, and more effective compared to synthetic alternatives [7-9].

Polyphenol is a large and diverse group of abundant plant secondary metabolites. Recently, polyphenols
have garnered more attention due to their potential health benefits to humans. Therefore, polyphenols have
versatile applications in various industries such as pharmaceutical, nutraceutical, and functional food [10].
The consumption of underutilized fruits in Sri Lanka is significantly influenced by individual preferences,
which vary based on taste, cultural practices, generational trends, the influence of modern lifestyle,
knowledge of medicinal and health benefits, economic factors, accessibility, and convenience. In the rural
areas of Sri Lanka, traditional practices are more prevalent and widely accepted than urban community
due to their role in folk medicine and rituals [11, 12]. The fruits studied in the present research are native
to tropical regions or the majority of them are indigenous to South Asia which are both edible and offer
therapeutic benefits (Table 1).

Traditionally, Ceylon olive (Elaeocarpus serratus L.) leaves are used in anti-head lice and anti-dandruff
treatments in rural areas of Sri Lanka, and the fruit is popular for curing the risk of diabetes [13, 14]. The
fruits, seeds, and stem bark of Java Plum (Syzygium cumini L.) have been widely used in the treatment of
diabetes by traditional practitioners over many centuries [15]. The decoction of the unripe fruit pulp
of Aegle marmelos (Bael Fruit) is used as an antidiarrheal agent in an indigenous practice through
generations by local communities [16]. Cluster Fig ( Ficus racemosa L.) bark and decoction of leaves have
been used to treat wound healing in Ayurveda and the indigenous systems of medicine in Sri Lanka [17].
Whereas Cluster Fig fruit is regarded as a good remedy for diabetes, diarrhea, and constipation [18]. Indian
Gooseberry (Phyllanthus emblica L.) fruit has long been used for the treatment of numerous diseases in
traditional Ayurveda including; s inflammation, diabetes, fever, cough, asthma, bronchitis, common cold,
cephalalgia, ophthalmopathy, dyspepsia, colic, flatulence, hyperacidity, peptic ulcer, erysipelas, leprosy,
anemia, hematogenesis, emaciation, hepatopathy, jaundice, diarrhea, dysentery, hemorrhages, leucorrhea,

menorrhagia, cardiac disorders, skin diseases and premature greying of hair [19].
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Star Gooseberry fruit is Ayurvedic for the treatment of urinary concentrations, bronchitis, biliousness,
diabetes, and blood purification [20]. Furthermore, its roots are used to cure psoriasis; and root extract is
used to treat headache, cough, and asthma [21]. Star Gooseberry (Phyllanthus acidus L.) leaf decoction is
used as a medication for urticaria as an ethnomedicinal practices in Asian countries like India and the
Philippines [22]. Besides, Custard Apple (Annona reticulata L.) plant is traditionally employed as a pain
reliever, cardiac problem, fever, epilepsy, dysentery, constipation, parasite and worm infestations, bacterial
infection, hemorrhage, dysuria, ulcer, and as an insecticide [23-25]. Bark serves as a powerful astringent
and is used as a tonic, whereas leaves were employed for helminthiasis treatment. In folk medicine, wood
apple (Limonia acidissima L.) fruit juice has been used for detoxification via blood purification and removal
of toxins from the body. The leaves with milk and sugar are used as a remedy for intestinal problems and
are traditionally used in snake bites and against bacterial pathogens [26, 27]. Guava (Psidium guineense)
leaves have been traditionally used for hair care in Sri Lanka. Besides, it is employed for diarrhea and
toothaches, and used as an antiseptic. Further, leaves and bark of P. guineense are taken to treat skin
ailments, gastrointestinal problems, stomach upsets, menstrual period, rheumatism, epilepsy, cholera, sore
throat, ulcers, bowel health, and used in weight loss formula [28, 29]. Flacourtia indica (Burm. f) Merr., or
the governor’s plum fruit plant, is widely used as a traditional medicine. For instance, dried leaves are used
to treat asthma, bronchitis, and hepatic disorders. It has also been reported for the treatment of rheumatoid
arthritis, fever, and respiratory infections, and fruit is used to cure enlarged spleen, appetizing, diuretic,
and digestive problems [30-32]. The plant Passiflora foetida L. is commonly referred to as the "stinking
passion flower’”” used in traditional medicine to treat diarrhea, rheumatism, inflammation, abdominal pain,
ear infections, fever, and skin diseases [33]. Globally, mulberry leaves have been exploited for silkworm
rearing, and other parts of the plant have not been utilized on an industrial scale. Mulberry fruit has
tremendous potential for developing various industrial products, for example, the fruit can be used to
develop food colorants as it contains a high content of anthocyanins [34]. Besides, the leaves are used to
treat skin issues [35, 36]. Pouteria champechiana (kunth) Baehni is commonly known as ‘Canistel’, the parts
of this plant have been used in folk medicine for centuries. The canistel bark is utilized as an antipyretic
agent, to treat fevers and skin eruptions, unripe fruit is used for controlling diarrhea, and seeds are taken

as a remedy for ulcers [37, 38].

Existing studies have investigated that the phytochemicals present in plant parts, including fruits, exhibit
synergetic pharmacological activity to improve human health and immune function, which is directly
correlated with a reduced risk of Non-Communicable Diseases (NCDs) [39, 40]. The combination of
polyphenols with existing drugs and therapies could be a practicable and promising approach to achieving
better results while significantly reducing their toxicity. Using a blend of various polyphenols, which
possess synergistic effects, resulting in a lower required therapeutic dose and offering multitargeted action.
Apart from that, these bioactive compounds could be employed as potential drug candidates to treat
several diseases. Identifying phytonutrients and investigating their pharmacological and therapeutic
potential is a timely need. These types of research could increase the industrial applicability and awareness

among the people, leading to effective sustainable utilization of these naturally available resources.
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The objective of this study is to evaluate the effects of ethanolic extract yield of fruit and leaf and to

investigate the Total Polyphenolic and Total Flavonoid Content of the selected underutilized fruit plants

(Table.2). We believe that the identification of novel potent candidates for pharmaceutical, nutraceutical,

and functional food industry, increase the awareness among the people and establishment of suitable

cultivation system for the identified plants. Other than that, it assures the development and sustainable

utilization of those fruits and increases their applicability in various industries in Sri Lanka.

Table 1. Traditional/folk medicinal use of the selected underutilized fruits

Name of the . . .
Fruit Plant Part/s Traditional or Folk Medicinal Usage/s Reference
rui
. Leaves Anti-head lice, anti-dandruff treatments [13]
Ceylon Olive - - -
Fruit Curing diabetes [14]
Fruits, Seeds, .
Java Plum Treatment of diabetes [15]
Stem Bark
. Unripe Fruit .4
Bael Fruit Antidiarrheal agent [16]
Pulp
. Bark/ Leaves Wound healing [17]
Cluster Fig - - - —
Fruit Remedy for diabetes, diarrhoea, and constipation [18]
Indian
Fruit Diabetes, asthma, ulcers, anaemia, and skin diseases [19]
Gooseberry
. Treatment of urinary concentrations, bronchitis, diabetes,
Fruit . [20, 22]
and blood purification
Star Gooseberry .
Roots Remedy for psoriasis, headaches, and asthma [21]
Leaf Decoction Treatment for urticaria [22]
Pain reliever, cardiac problems, fever, epilepsy, dysentery,
Whole Plant constipation, bacterial infections, ulcers, and act as [23-25]
Custard Apple insecticide
Bark Astringent and tonic [25]
Leaves Treatment for helminthiasis [25]
Fruit Juice Blood purification, removal of toxins from the body [26]
Wood Apple Leaves with Milk ~ Remedy for intestinal problems, snake bites, and bacterial 27]
and Sugar pathogens
Leaves Hair care, diarrhoea, toothaches, and antiseptic [28, 29]
Guava Treatment of skin ailments, gastrointestinal problems,
Bark . . [28, 29]
menstrual issues, and weight loss
Dried Leaves Remedy for asthma, bronchitis, and hepatic disorders [31, 32]
Governor’s Plum - - -
Fruit Treatment for enlarged spleen and digestive problems [30]
Stinking Passion Treatment of diarrhoea, rheumatism, inflammation,
Whole Plant . . . . L [33]
Flower abdominal pain, ear infections, fever, and skin diseases
Leaves Treatment for skin issues [34]
Mulberry - -
Fruit Industrial food colorant [34, 35]
Bark Antipyretic agent, treatment for fevers and skin eruptions [41]
Canistel Unripe Fruit Remedy for diarrhoea [42]
Seeds Treatment for ulcers [41, 42]

135



Adv. Technol. 2025, 5(2), 132-146

Materials and Methods

This study selected a range of underutilized fruits native to the North Central Province of Sri Lanka based
on their traditional use, seasonal availability, and limited scientific exploration. Representative images
(Figure 1) of these fruits are provided below to aid in their identification and to highlight their
morphological diversity.

Figure 1. Selected underutilized fruits ; (a,i) Elaeocarpus serratus L.fruit and leaves, (b) Annona reticulata L. fruit (c) Psidium guineense,

fruit, (d) Morus alba var. indica fruit, (e) Syzygium cumini L. fruit,(f) Passiflora foetida L. fruit,(g) Flacourtia indica fruit,(h) Phyllanthus
acidus L. fruit, (j) Limonia acidissima fruit,(k) Phyllanthus emblica L. fruit, (1) Aegle marmelos fruit, (m) Pouteria champechiana (Kunth)

Baehni fruit, and (n) Ficus racemosa L. fruit.
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Sample Collection

Different parts of underutilized ripe fruits were collected from a rural area in the North Central Province
(Table 2). The fruit and leaf samples were thoroughly washed, and the seeds were removed from the fruits.
The fruit pericarp and leaves were then dried using a heat pump dryer (MEIYA DRYER, WKD6070W) at
45 °C until a constant weight was obtained [43]. Plant samples were pulverized using a kitchen grinder into

a fine powder.

Table 2. Selected Underutilized Fruits

Scientific . Common Vernacular Collected
Plant Family Plant Part/s .
name name name location
Elaeocarpus Elaeocarpaceae Ceylon Olive Veralu Pericarp/Leaves Mekichchawa
serratus L.
Mon.ts a?bu var. Moraceae Mulberry Mulberry Whole fruit Rathmale
indica
Annona reticulata . . .
L Annonaceae Custard Apple Weli Anoda Pericarp Vavniya
Phyllanthus Star . Pericarp ..
Phyllanth, Mal nell W
acidus (L.) Skeels yHanthaceae Gooseberry alnett fepura
Syzygium cumini .
L Skeels Myrtaceae Java Plum Madan Pericarp Nekatunuwewa
Ficus racemosa L. Moraceae Cluster Fig Attikka Whole fruit Nekatunuwewa
Pouteria
istel/E
champechiana Sapotaceae Canis e./ 88 Lawulu Pericarp Mekichchawa
. Fruit
(Kunth) Baehni
) . . Stinking . .
Passiflora foetida Passifloraceae . Padagedi Whole fruit Nekatunuwewa
passion flower
Flacourtia indica . Governor's . .
(Burm. f) Merr.) Salicaceae Plum Uguressa Whole fruit Kannattiya
PS,dem Myrtaceae Guava-White Jam pera Whole fruit Nekatunuwewa
guineense flesh
Phyllajithus Phyllanthaceae Indian Beheth Nelli Pericarp Anuradhapura
emblica L. Gooseberry
Aegle marmelos Rutaceae Bael Fruit Beli Pericarp Mihintale
Limonia . . s
acidissima L. Rutaceae Wood Apple Diwul Pericarp Mihintale
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Ethanolic extraction

Ethanolic extraction was selected as a suitable method for isolating bioactive compounds from the selected
underutilized fruits due to its efficiency, safety, and compatibility with both polar and non-polar
phytochemicals. Ethanol is a food-grade solvent that's commonly used in the extraction of phenolics and
flavonoid compounds. Therefore, this method was applied to obtain crude fruit extracts for subsequent

phytochemical and bioactivity analysis.

Figure 2. Steps in Ethanolic extraction of fruit samples; (a) pulverizing the fruit, (b) preparing an extraction mixture (70% ethanol +

Fruit powder, 1:20 ratio), (c) shaking the mixture, (d) vacuum filtering the samples, (e) extract, (f) concentrating the extract using a
rotary evaporator, (g,h) concentrated sample (i) transferring the concentrated extract to a freeze-drying flask, (j) Storing samples at

- 80 °C for a day, (k) freeze-drying the samples, and (1) storing the freeze-dried crude extract at -20 °C.

As shown in Figure 2, the dried fruits were pulverized into fine powder. Five grams of the powdered fruit
sample were soaked in 100 mL of 70% ethanol (1: 20) [44, 45]. Then, the mixture was extracted for 24 hin a
mechanical shaker with constant stirring at a speed of 125 rpm and a controlled temperature of 30 °C. Then,
the extract was vacuum-filtered, and the residue was used for another two rounds of extraction. Then, the
solvent was evaporated in a rotary vacuum evaporator (BUCHI, Rotavapor® R-100, Switzerland) at 25 rpm,
a pressure of 180 mbar, a water bath temperature of 45 °C, and a chiller temperature of 10 °C. Then,
concentrated extract samples were freeze-dried. The freeze-dried crude extract powder was reconstituted
for bioactivity assays in 10% Dimethyl Sulfoxide (DMSO) solution. The crude extract yield of each fruit was

calculated using the following equation;

Yield (%) = (Weight of the crude extract / Weight of the dried fruit) x100% [46].
Total Phenolic Content (TPC)
The total phenolic content (TPC) of the crude extracts was determined by the Folin—Ciocalteu method as
previously reported with slight modifications [47]. Briefly, per each well, 110 puL of the 1:10 (v/v) Folin-
Ciocalteu reagent was added. Then, 20 pL of the 0.5 or Img/mL sample was added and incubated for

5 minutes. After that 70 uL of the 10%, w/v Na2COs was added, mixed, and incubated in the dark at room

temperature for 30 minutes; absorbance was taken at 765 nm. A standard curve was plotted using gallic
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acid as standard (10-100 pg/mL), (R?=0.9976). The total phenolic content in fruit extract was expressed as
mg Gallic Acid Equivalents (GAE)/ g dry weight. All tests were performed in triplicate.

Total Flavonoid Content (TFC)

TFC was measured by the previously reported procedure of the Aluminum Chloride method [47]. Seventy
ul of the 0.5 or Img/mL sample was mixed with 30 ul of 5% w/v NaNO:z in a sterile microplate. The 96-well
microplate was allowed to stand for 5 min, and 50 pul of 2% w/v AlCls.6H20 was added. After 6 min, 50 pl
of 1 M NaOH was added. Then the plate was allowed to stand at room temperature in the dark for 15 min,
and absorbance was measured at 415 nm. The standard curve was plotted using quercetin as standard
(3.125-200 pg/mL), (R2=0.9977). The total flavonoid content in fruit extract was expressed as mg Quercetin
Equivalents (QE)/ g dry weight. All tests were performed in triplicate.

Results and Discussion

Based on the results of the present study (Table 3 and Figure 3), the extraction yield varied among the fruits,
ranging from 15.73 * 1.67 % to 55.05 + 0.04 %. The highest yield was reported for P. acidus, and the lowest
yield for F. racemosa L. TPC value ranging from 7.94 = 0.70 mg GAE/g to 330.80 + 6.26 mg GAE/g. TFC value
ranging from 1.88 + 0.40 mg to 271.84 + 1.91 mg QE/g. P. emblica exhibited the highest TPC 330.80 + 6.26 mg
GAE/g and a remarkable TFC of 271.84 + 1.91 mg QE/g. Apart from that, E. serratus leaves and A. marmelos
fruit exhibit a considerable amount of TPC and TFC (> 100 mg GAE/g or mg QE/g).

For industrial-scale production, cost-effectiveness and safety are important considerations. Ethanol is a
great solvent due to its safety and efficiency for cosmeceutical and functional food applications, unlike toxic
solvents such as methanol. Based on up-to-date scientific evidence, the ethanolic extract is acceptable for
human consumption models [45, 48]. A study investigated that effective extraction of bioactive compounds
can be achieved by using 70 % ethanol as a suitable solvent for industrial-scale bioactive compound
extraction [45]. The present study further confirmed that results; maceration using 70% ethanol serves as a

simple, effective, economical, and safe approach for bioactive phytonutrient extraction.

Furthermore, several studies have reported that 70% ethanol has better permeability to break down cell
walls, which allows it to effectively access and release intracellular bioactive compounds. This
concentration provides optimal polarity for extracting both hydrophilic and lipophilic compounds. Ethanol

has great potential for the extraction of polyphenols from fruit plants [49].

Polyphenols are a major group of bioactive compounds, rich in various plants, including fruits. For
example, Quercetin is a natural flavonoid present in fruits like berries. They are responsible for important
pharmacological activities that are highly beneficial for human nutrition, health, and recovery from
prevailing diseases. For instance, polyphenols have the ability to inhibit of tyrosinase enzyme, which could
be beneficial for the development of nutraceuticals for pigmentary disorders such as melasma, freckles,

and hyperpigmentation, as there is an unmet clinical need in treating these disorders. Numerous scientific
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studies have demonstrated that polyphenolic compounds offer various benefits to the skin, such as

eliminating factors contributing to skin aging and damage.

Table 3. Total Polyphenolic, Flavonoid Content, and Extraction yield

. TPC + SEM (mg TFC + SEM (mg QE/g  Extraction Yield% *
f the F
Name of the Fruit -\ p/0 Dry Weight) Dry Weight) SEM
Phyllanthus emblica L. 330.80 +6.262 271.84 +1.912 41.91 + 1.75¢4
Elaeocarpus serratus L.
142.8 + 7.25v 124.27 +7.48v 19.50 + 0.23f
Leaves
Aegle marmelos 103.32+1.03¢ 120.27 +1.42° 54.33 £0.41
Elaeocarpus serratus L.
. 44,92 +0.19¢ 25.51 +0.294 16.87 + 0.31f
Fruit
Passiflora foetida 40.37+0.874e 42.25+3.3¢ 36.66 +0.314
Annona reticulata L. 29.60+2.49¢f 26.61 +0.53¢ 50.36 + 0.65a
Psidium guineense 24.26+1.67%8 20.35 + 0.08¢ 38.76 + 0.50¢
Syzygium cumini L. 24.05+0.45%8 19.17 + 0.45¢ 46.33 +2.20b
Skeels
Flacourtia indica (Burm. 23.79 + 09548 22.38 +0.474 48.80 + 2.80ab
f) Merr.)
Morus alba var. indica 22.85 + 0.68fsh 19.08 £ 0.224 53.70 +1.072
Limonia acidissima L. 14.05+0.208Mni 1.88 + 0.4 40.97 + 0.54¢4d
Ficus racemosa L. 11.45+0.658Nhi 28.3 +0.084 15.73 + 1.67¢
Phyllanthus acidus (L.) 9.410.42hi 2.09 + 1.44¢ 55.05 + 0.04a
Skeels
Pouteria champechiana 7.94+0.70; 16.89 + 0.374 29.55 + 0.35¢
(Kunth) Baehni T oo T

Means with different superscript letters in individual columns are significantly (p <0.05) different from each other. Data
are expressed as Mean * Standard Error Mean (SEM) (n=3). TPC: Total Polyphenolic Content, TFC: Total Flavonoid
Content, GAE: Gallic Acid Equivalent, QE: Quercetin Equivalent

Flavonoids belong to a subclass of polyphenols, which are phytonutrients present in many fruit plants.
These compounds mainly consist of a benzopyrone ring, which is typically attached to a phenolic or
polyphenolic group at different positions [50]. Flavonoids are vastly diverse compounds that offer
numerous medicinal benefits, including antioxidant, anti-inflammatory, anti-cancer, neuroprotective, and
cardioprotective properties. Several studies reported that flavonoids have been used in cosmetics and

skincare products, as anti-wrinkle skin agents and as natural dyes [51-54].

140



Adv. Technol. 2025, 5(2), 132-146

—~~
i
~

Extraction Yield Percentage (%)

(b) Name of the fruit
m -

E 330 &

o

(Y £

=l

ﬁ\

2 o}

. b

Bl 3 |

= c

] 00

E‘o i d d.e ef

©

MName of the fruit - Img/mL

00

_: a

x

R

o

= 2w |

E\
150 b b

a b

'&E,lm-

[£3]

0 [+
E‘J_

En d d d d d d da

Name of the fruit - Img/mL
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fruits. Values are represented as Mean + Standard Error Mean (SEM) (n=3).
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Antioxidant activity is related to polyphenols, and some study provides evidence that the use of TPC can
be used to predict antioxidant activity with reasonable accuracy [55]. Polyphenols and flavonoids have
radical scavenging activity, reducing Reactive Oxygen Species (ROS) [56-58]. This activity helps to prevent
ROS-mediated diseases such as cancer. Utilization of fruits that are high in polyphenols and flavonoids in
daily meals fulfills the nutritional requirement. It provides natural immune protection, reducing the risk
of many NCDs, such as cancers, arthritis, Alzheimer’s disease, diabetes mellitus, and Parkinson’s disease
[59]. The ethnomedicinal knowledge of the indigenous communities through generations represents a
greatly valuable database for the commercial exploitation of these underutilized fruits. Further
investigation of pharma-chemical and pharmacological analysis of these fruit plants is much needed to

validate the safety and efficacy of the documented therapeutic potential of traditional herbal remedies.

Conclusion

The minor wild fruits studied in the present research are emerging as nutritionally rich and
pharmacologically valuable wild edible fruit species with significant potential for health and therapeutic
applications. The present study highlights the unexplored potential of underutilized fruits in the North
Central Province of Sri Lanka as rich sources of phenolics and flavonoids. It emphasizes their significant
role in ethnobotany and ethnopharmacology. The highest TPC and the highest TFC value were reported
for P. emblica fruit, E.serratus leaves, and A. marmelos fruit, which also contained considerable amounts of
bioactive compounds, which are showing potential for use in functional food, cosmeceutical, and
pharmaceutical industry applications. Incorporating these fruits into the diet can enhance nutrition while
promoting biodiversity conservation. Furthermore, ethanol serves as an effective, non-toxic solvent for
bioactive compound extraction from plants for a versatile range of industrial applications due to its
suitability for human consumption and cost-effectiveness. Moreover, evaluation of chemical composition,
nutritional composition, toxicological studies, and further assessment of bioactive ingredients such as
antioxidants, vanillin content, and proanthocyanidin content evaluation is important for specific industrial
applications. For the sustainable utilization of these neglected fruits, it is essential to implement value-
addition strategies to maintain a continuous supply and demand throughout the year. Present research
evidence will contribute to the future utilization and commercialization of neglected and underutilized

fruits in Sri Lanka.
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