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ABSTRACT

This comprehensive review explores the pharmacological properties of two tropical fruits—Red Dragon Fruit
(Hylocereus polyrhizus) and Pineapple (Ananas comosus)—focusing on their phytochemical composition and
therapeutic potential. Red Dragon Fruit is rich in antioxidants such as betacyanins, flavonoids, and phenolic
compounds, demonstrating significant anti-inflammatory, anticancer, antidiabetic, antimicrobial, and cardioprotective
effects. Its prebiotic properties and ulcer-healing capabilities further support its role in gastrointestinal health and
metabolic regulation. Pineapple, known for its proteolytic enzyme bromelain, exhibits anti-inflammatory, antioxidant,
anticoagulant, anticancer, and wound-healing activities. Both fruits also show promise in treating ulcers and microbial
infections. Various in-vitro and in-vivo studies confirm the efficacy of different extracts (methanolic, ethanolic,
aqueous, etc.) in addressing multiple health disorders, highlighting their potential as nutraceuticals and therapeutic
agents. However, despite strong preclinical evidence, more clinical trials and standardization of dosages are required
for effective medical application.
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INTRODUCTION

Fruits are integral components of the human diet, not
only because of their palatability and nutritional value
but also due to their medicinal properties. Among the
wide variety of fruits consumed globally, Red Dragon
Fruit (Hylocereus spp.) and Pineapple (Ananas
comosus) have gained prominence due to their vibrant
appearance, rich phytochemical content, and diverse
pharmacological activities. These tropical fruits are
cultivated in many regions of the world and are
appreciated not only for their exotic flavor and texture
but also for their functional and therapeutic benefits.
Red Dragon Fruit (Hylocereus spp.) , also known as
pitaya or pitahaya, is a tropical fruit belonging to the
Cactaceae family. It is widely cultivated in Southeast
Asia, Central and South America, and more recently,
in parts of India and Australia. The fruit originates
from several species within the genus Hylocereus,
with the most commonly cultivated being Hylocereus
undatus, Hylocereus polyrhizus, and Hylocereus
costaricensisn. Types and Color Variants Red dragon
fruit can be broadly classified into the following main
types, based on the color of the skin and pulp: White-

fleshed Dragon Fruit (Hylocereus undatus) — This
variety has a bright pink or red peel with white flesh
and small black seeds. It is the most commonly
available type in the global market. Red-fleshed
Dragon Fruit (Hylocereus costaricensis / Hylocereus
polyrhizus) — Characterized by both red skin and deep
red to magenta-colored pulp. This type is rich in
betalains, giving it its distinctive hue and superior
antioxidant potential. Yellow Dragon Fruit
(Selenicereus megalanthus) — Though technically
from a different genus, this variety has a yellow peel
with white pulp and is known for its higher sweetness
and lower acidity. The intense coloration in red and
yellow varieties is due to natural pigments such as
betalains, anthocyanins, and carotenoids, which not
only contribute to the fruit’s visual appeal but also
enhance its pharmacological efficacy, particularly its
antioxidant, anti-inflammatory, and anticancer
properties. Pineapple (Ananas comosus), a tropical
fruit belonging to the family Bromeliaceae, is native
to South America and is now widely cultivated across
tropical and subtropical regions around the world. It
is valued not only for its unique sweet-tart flavor and
juicy texture but also for its rich phytochemical profile
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and medicinal properties that support various
pharmacological applications. Traditionally used in
folk medicine, pineapple has garnered scientific
attention due to its potent anti-inflammatory,
antioxidant, antimicrobial, anticoagulant, and
anticancer effects. Pineapple fruits are cylindrical or
conical in shape, composed of fused berries, and
exhibit a vibrant yellow to golden flesh when ripe.
The skin may range from green to reddish-brown,
depending on the maturity and cultivar. The edible
pulp is succulent, fibrous, and aromatic, with the
characteristic sweet acidity attributed to the presence
of organic acids such as citric and malic acids. Several
varieties or cultivars of pineapple are cultivated
globally, including:

= Smooth Cayenne — the most common commercial
variety, known for its juiciness and high sugar-
acid balance.

= Queen — smaller in size with a more fragrant
aroma and deeper yellow flesh.

= Red Spanish — more fibrous and resistant to
disease, commonly grown in the Caribbean.

= MD2 (Del Monte Gold) — a newer hybrid known
for its sweeter taste, longer shelf life, and higher
vitamin C content.

Pineapple is a reservoir of essential nutrients and
bioactive compounds, including vitamins (A, B1, B6,
C), minerals (calcium, potassium, manganese), and
dietary fiber. A key component that distinguishes
pineapple from many other fruits is bromelain, a
proteolytic enzyme complex predominantly found in
the stem and fruit. Bromelain exhibits wide-ranging
therapeutic effects, such as anti-inflammatory,
antithrombotic, fibrinolytic, and digestive properties,
making pineapple highly relevant in nutraceutical and
pharmaceutical formulations.

1. Plant Profile:
1.1 Red Dragon:

Red dragon fruit, also called Hylocereus polyrhizus,
is a tropical fruit with bright red flesh. It is grown in
many countries, including India. The peel of the fruit
contains natural compounds like antioxidants and
flavonoids, which help protect the stomach lining.
Because of these properties, red dragon fruit is studied
for its ability to prevent and heal stomach ulcers.

Fig: 1 Red Dragon Fruit

= Synonym: Hylocereus Monacanthus, Cereus
Monacathus, Hylocerus Triangularis
Varmonacanthus, Selenicerus  Triangularis

Var.Monacanthus.

» Biological Source: The biological source of Red
Drgon fruit is Hylocereus polyrhizus
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= Family: Cacteacae.

2.1.1 Taxonomy Classification:

= Kingdom: Plantae (Plants)
= Clade: Tracheophytes

= Clade: Angiosperms

= Clade: Eudicots

= Order: Caryophyllales
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= Family: Cacteacae
= Genus: Selenicereus
= Species: Selenicereus monacanthus

2.1.2 Vernacular names:

= Spanish: Pitahaya Roja

=  Peru: Pitahaya silvestre

= English: Red Dragon Fruit

= Tamil:  SeuliL] 19 Fm&edr LIPLD

2.1.3 Description:

Red dragon fruit (Hylocereus polyrhizus) is a bright
pink fruit with red flesh and tiny black seeds. It is rich
in antioxidants, vitamins, and fiber, and grows on a
climbing cactus plant.

2.1.4 Morphology:

Plant type— Selenicereus monacanthus is a climbing,
epiphytic cactus with triangular green stems and small
spines along its ribs. It produces large, fragrant, white
night-blooming flowers. The fruit is red-skinned with
vibrant red pulp and edible black seeds. Aerial roots
help the plant cling to surfaces. It is widely cultivated
for its fruit, known as red dragon fruit.

Habit: Selenicereus monacanthus (Lem.) D.R.
Huntisa climbing, epiphytic actus with fleshy,

green,3-angled(occasionally4-angled)stems,2—4cm
wide, bearing undulate ribs with small areoles and 1-
3 short, stiff spines

Leaves: Selenicereus Monacanthus does not have
true leaves. Like most cacti, it has highly reduced
leaves that are modified into spines, which emerge
from small areoles along the stem ribs. The green,
fleshy stems function as the main photo synthetic
organs and are often mistaken for leaves due to their
flattened, ribbed appearance.

Fruit: The fruit is a fleshy, oval to oblong berry,
typically red or reddish-pink on the outside with scaly
bracts (small leaf-like structures). The inner pulp is
bright red to magenta, juicy, and contains numerous
small black seeds. The fruit is edible, sweet, and
commonly marketed as red dragon fruit. It develops
after successful pollination of the large, nocturnal
flowers.

Seed: Seeds are tiny, black, and embedded in the red,
juicy pulp of the fruit. They are numerous and
dispersed along with the edible flesh. Red dragon
Fruit Peel, the Americas, and parts of Australia and
Israel. The plant is drought-tolerant and well-suited to
tropical and subtropical regions.

Fig: 2 Different Types of Red Dragon Fruit

2.1.5 Chemical Consituents:

@ INTERNATIONAL JOURNAL OF SCIENTIFIC RESEARCH AND TECHNDLOGY

383 |Page



S. Swetha, Int. J. Sci. R. Tech., 2025 2(8), 381-393 [Review

Betacyanins: such as betanin and Phyllocactin
exhibit strong antioxidant properties, reducing
oxidative stress in gastric tissues—a key factor in
ulcer pathogenesis.

Flavonoids: like quercetin and kaempferol modulate
gastric acid secretion, inhibit the H*/K*-ATPase
pump, and enhance mucosal defenses.

Phenolic: compounds such as gallic acid and ferulic
acid further contribute by reducing inflammation and
R1

R, N
; ‘ COOH

HOOC

Betacyanins

scavenging reactive oxygen species (ROS).
Additionally, ascorbic acid (Vitamin C) plays a role
in  mucosal healing and collagen synthesis,

accelerating ulcer repair.

Tannins: form protective layers on the gastric lining,
helping resist irritants such as NSAIDs.

2.1.6 Chemical Structure:

OH O

Flavanoids

Fig: 3 Chemical Structure

2.1.7 Medicinal Uses:

= Anti-Ulcer-Protects gastric mucosa, enhances
mucus secretion, reduces acid and inflammation.

= Antioxidant-High in Betacyanins, flavonoids,
and vitamin C — fights oxidative stress.

= Anti-Inflammatory-Reduces inflammation in
tissues by  suppressing  pro-inflammatory
cytokines.

= Antibacterial -Inhibits bacteria including
Helicobacter pylori and other pathogens.

Antidiabetic- Regulates blood glucose levels and
improves insulin sensitivity.

Anticancer-Exhibits cytotoxic effects on cancer
cell lines due to polyphenols and flavonoids.

/—\
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= Cardioprotective-lImproves lipid profile,
reduces LDL cholesterol, and supports heart
health.

= Hepatoprotective-Protects liver from toxins and
supports detoxification.

= Wound healing -Accelerates healing due to
antioxidants and vitamin C.

1.2 Pineapple:

Pineapple leaf comes from Ananas comosus, a
tropical plant of the Bromeliaceae family. It contains
natural compounds like bromelain and flavonoids.
These leaves are used in traditional medicine for their
anti-ulcer, antioxidant, and healing properties.
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= Synonyms: Ananas, Ananas comosus, Pina, pine
apple, Nanas

= Biological Source: The Biological source of
Ananas Comosus

= Family: Bromeliaceae
2.2.1 Taxonomy Classification:
= Kingdom: Plantae

= Clade: Angiosperms

= Clade: Monocots

= Order: Poales

= Family: Bromeliaceae

= Genus: Ananas

= Species: Ananas comosus
2.2.2. Vernacular Names:

= Hindi: Ananas

»  Tamil: 9JeoTeoTTH

= Telugu: Anasa Pandu

= Kannada: Ananas Hannu

= Malayalam: Ananas

Fig: 4 Pine Apple
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= Oriya (Odia): Ananasa
= Sanskrit: Madhuphala
= English: Pineapple

= Spanish: Pifa

= French: Ananas

2.2.3 Description:

Pineapple (Ananas comosus) is a tropical fruit with a
rough, spiky outer skin and sweet, juicy yellow flesh.

MORPHOLOGY:

Leaves: The inflorescence is a terminal spike bearing
small purple or Pineapple (Ananas comosus) is an
herbaceous perennial with a short stem and a rosette
of long, spiny, linear reddish flowers. Fruits are
formed by the fusion of individual berries into a large,
compound fruit. The plant grows about 1-1.5 meters
tall. It belongs to the family Bromeliaceous.

Fruit: The pineapple fruit is a multiple fruit (also
called a syncarp), formed by the fusion of individual
berries from many flowers in a compact
inflorescence. Each eye on the surface represents a
single flower. The fruit is fleshy, juicy, and scented,
with a tough, spiny outer rind and a central fibrous
core.
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Fig: 5 Different Types of Pine Apple

2.2.5 Composition of Phytochemicals: = Vitamin C — A strong antioxidant that boosts

immunity and supports skin and tissue repair.
Pineapple is rich in a variety of bioactive

phytochemicals that contribute to its nutritional and = Flavonoids — Compounds like quercetin and
medicinal value. The most notable compound is kaempferol that protect against oxidative stress.
bromelain, a proteolytic enzyme complex found

mainly in the stem and fruit, known for its anti- * Phenolic Acids — Includes gallic and ferulic
inflammatory. Bromelain — A digestive enzyme with acids; they have antioxidant and anti-ulcer
anti-inflammatory and wound-healing properties. effects.

= Bromelain — A digestive enzyme with anti- 2.2.6 Chemical Structure:
inflammatory and wound-healing properties.

O
H
HO
OCHj;
Vannillin Epicatechin
Fig: 6 Chemical Structure
2.2.7 Medicinal Uses: useful in reducing swelling, arthritis pain, and

sinusitis.
= Digestive Aid: Pineapple contains bromelain, a
proteolytic enzyme that helps in digestion by ™ Immune System Booster: Rich in vitamin C,

breaking down proteins, reducing bloating, and pineapple helps strengthen the immune system
improving gut health. and protects against infections and common
colds.

= Anti-inflammatory Properties: Bromelain also
has anti-inflammatory and analgesic effects,
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Wound Healing: The antioxidants and enzymes
in pineapple promote faster healing of wounds
and post-surgical recovery.

Antioxidant and Anti-cancer Effects: Contains

Anti-ulcer Activity: Some studies have shown
pineapple may help protect the gastric mucosa
and reduce ulcer formation, possibly due to its
antioxidant and anti-inflammatory properties.

flavonoids and phenolic compounds that help in =  Anti-microbial Activity: Pineapple extract
neutralizing free radicals and may reduce the risk exhibits antibacterial and antifungal effects
of some cancers. against certain pathogens.
= Cardiovascular Health: Pineapple helps in LITERATURE REVIEW:
reducing blood clot formation and may support
heart health by reducing blood pressure and 3.1 Review for Red Dragon Fruit:
improving circulation.
Sr. Plant Solvent Activity Result Reference
No | Name/Part (Conclusion)
1. | Hylocereus Methanol Anti- The extracts responded differently Rudi
Polyrhizus Bacterial toward different types of bacteria. The Hendra et
extracts exhibited antibacterial activity. al.,2019 J.
It can concluded that the pigment and the
extracts from the peel.
2. | Hylocereus Methanol Anti- Red dragon fruit peel extract at a F. M.
Polyrhizus Oxidant concentration of up to 40% was Manihuruka
ineffective in increasing the reddish et al.,2016
intensity of beef sausages, but it was
capable of improving the yellow color in
beef sausage.
3. | Hylocereus Ethanol Anti- The ethanol extraction of the red dragon Rugiah
Polyrhizus diabetic fruit peel may decline blood glucose Ganda Putri
levels in rats with diabetes mellitus, and | Panjaitan®
the anti-diabetic activity of the red et al.,2021,
dragon fruit peel dose 74.88 mg/200 g
bodyweight is statistically equal to
Glibenclamide dose 0.09 mg/200 g body
weight.
4. | Hylocereus Ethanol Anti- Red Dragon Fruit Peel extracts in the Yogita
Polyrhizus microbial control of burn infection resistant Temak,
bacteria which are becoming a threat to et al.,2018
human health and the aqueous extracts of
peels are reported to have therapeutic
properties.
5. | Hylocereus | Ethylacetate Anti- The extracts from the peel can be Rudi
Polyrhizus fungal classified as a moderate source of potent Hendra et
natural antifungal agents al, 2020
and it might be abundant of phenolic and
flavonoids compounds.
6. | Hylocereus Ethanol Hyper- Red dragon fruit peel powders can be Hernawati*,
Polyrhizus lipidaemia | consumed as a supplement in foods that N A et
are expected to maintain a healthy body Al.,2018
and prevent hyperlipidemia.
7. | Hylocereus Methanol Anti-cancer The fruit pulp extracts of H. Undatus K.
Polyrhizus have demonstrated promising anticancer | Padmavathy
and anti-apoptotic properties against :
human liver cancer (HepG-2) cells by an | etal., 2021
in-vitro method.
1@, INTERNATIONAL JOURNAL OF SCIENTIFIC RESEARCH AND TECHNOLOGY 387 |Page

p

4




S. Swetha, Int. J. Sci. R. Tech., 2025 2(8), 381-393 [Review

8. | Hylocereus Ethanolic Anxiolytic The extracts showed no toxicity in the Lira, S.M et
Polyrhizus And fish model and exerted significant al. 2020
Aqueous anxiolytic effects as the fish reduced
Extracts. their permanence in the clear zone of the
experimentation area compared to
controls.
9. | Hylocereus Agueous Wound- The use of the extract facilitated wound | Song, H et
Polyrhizus Extract. Healing healing by enhancing tensile strength, al., 2016
hydroxyproline, DNA,mtotal proteins,
collagen content, and epithelization.
10. | Hylocereus | Methanolic Anti- The extract was considered non-toxic for | Chang, Y.J
Polyrhizus Extracts. Viral the cells at concentrations below 2.50 et al.,2020,
mg-mL—1. The most prominent anti-viral
potential (95.0% virus inhibition) against
the denv-2 was achieved at
concentrations of 126.70 pg mL—1.
11. | Hylocereus The Immuno The terpenoid lupeol isolated from the | Wahdanings
Polyrhizus | Compound | Modulatory | mice was effectively associated with the | ih, Setal.,
Was Dry increase of macrophage phagocytosis of 2020,
Isolated latex beads, demonstrating potent
immune modulatory effects.
12. | Hylocereus | Chloroform Anti- The studied triterpenes could inhibit Rosa
Polyrhizus Extract. Glycation protein glycation at multiple stages, Martha, P.G
decreasing protein oxidation and et al,2018
protecting against diabetic-related
complications.
13. | Hylocereus Ethyl Anti- The dichloromethane extract Hendra, R.;
Polyrhizus Acetate Plasmodium | demonstrated the most prominent anti- etal, 2021
plasmodium activity at concentrations of
2.13 £ 0.42 pg/mL. The extracts showed
cytotoxicity against the cancer cells at
final concentrations of more than 1000
pg/mL.
14. | Hylocereus Ethanolic Gastro The extract exerted anti-inflammatory Song,H.;
Polyrhizus Extract intestinal (decreases in the Ikb-a degradation and Chu, Q. et
nuclear NF-kb protein levels) effects and al, 2016
prevented colitis development (reduced
histological damage score) in the treated
mice.
15. | Hylocereus Agueous Metabolic The treated rats had reduced blood Anand
Polyrhizus Extract Effects pressure, pulse wave velocities, and Swarup,
pulse pressures K.R. et
al.,2010
Table: 1 Review of Red Dragon Fruit
Sr. Plant Solvent Activity Result Reference
No Name Used (Conclusion)
Its rich phytochemical bromelain, flavonoids, Ankit
polyphenols contributes to its diverse Sharma*,
1 Ananas | Methanol Anti- therapeutic effects. Ananas comosus as a etal.,
" | Comosus | ic Extract | Microbial valuable resource in herbal medicine and 2024
highlight its potential contribution to global
health and well-being.
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Ethyl Ananas comosus with IC50 46.49 ug/mL. Devi
Ananas Acetate, Anti- However, the antibacterial activity showed that | Anggraini
2. Comosus Methanol bacterial those extracts expressed the inhibition activity | Putri, *et
and against B. subtilis and P. aeruginosa using broth | al.,2018
Aqueous dillution method.
Phenolic compounds present in different Anynda
pineapples will allow better understanding of Yuris et
. the antioxidant activity of the fruits. Further al.,2014
Ananas Anti- . - L
3. Methanol . study can be done using different antioxidant
Comosus oxidant -
assays such as the oxygen absorbance capacity
(ORAC) assay and the ABTS radical cation
scavenging assay.
It is also comparable with the standard drug, NFA
Ananas | Aqueous Anti- cystone. This mlg_ht be because of the stro_ngl_y Rahim et
4. - presence of saponin, phenols, and terpenoids in | al., 2018
Comosus | Extract urolithiatic . .
A. nanus extract due to the dissolution and
inhibition activity of CaOx stones.
Its rich phytochemical composition, including Ankit
bromelain, flavonoids, polyphenols, and other Sharma*,
5 Ananas Methanol Anti- bioactive compounds, contributes to its diverse etal.,
" | Comosus Depression therapeutic effects. Moreover, its nutritional 2024
value and traditional uses further enhance its
significance as a natural remedy.
The extracts of pineapple leaves (field-grown Nur
and in vitro) displayed weak radical scavenging | Asniyati
6 Ananas Methanol Anti- activities, low reducing power and were less Abdul
" | Comosus cancer effective to inhibit human breast cancer MCF-7 Halim
and human ovarian cancer SKOV-3 cell , et
proliferations. al.,2018
A. sativum and S. aromaticum showed high YAOUBA
antifungal activity gainst the pathogen which Aoudou
Ananas Anti- was not significantly different from the positive et
7. Ethanol control with Mancozeb. Ethanolic extracts of A. | al.,2021.
Comosus fungal . -
sativum and S. aromaticum showed a total
antifungal activity at all the concentrations
tested against P. microspora.
Several research groups have been working with José
plant species due to the interest in the scientific | Fernando
Ananas Anti- confirmation and validation of the effect of de Araujo
8. Ethanol - L . .

Comosus parasitic medicinal plants used in folk medicine. Neto et
requiring further studies that prove mechanism al.,2021
of action and establish safe conditions for use.

. It can be concluded that HEAC possess cardio Priya
9. Ananas Ethanol Cardlg protective activity against Isoproterenol induced | Saxena*
Comosus protective - e
myocardial infarction in rats. etal., 2014
The production of reactive nitrogen species Francisca
(NO), while only acerola inhibited the Pereira de
Ananas Wound expression of COX-2 and significantly Moraes, et
10. Methanol . enhanced the migration of HDFa cells. the al.,2020
Comosus Healing - 2 .
consistent antioxidant, anti-inflammatory
activities and enhanced fibroblast migration
observed in this study.
There was no significant difference in mean Abayomi
Ananas . . percent parasitemia between infected untreated | M. Ajayi a
1L Comosus Methanol | Antimalarial control group and infected groups treated with | et al.,2022
PEAC (100, 200, 400 mg/kg). However, P,
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beighei infected mice treated with chloroquine
& artemether lumefantrine showed suppressed
parasitemia in mice.

The MEFP of A. comosus exhibited anti- Samira
Ananas Anti- rheumatic activity b_y ir)creasi_ng the levels of Kargutkar
12. Comosus Methanol Rheumatic SOD, CAT and GPx in liver, kidney and spleen, | and S. et
and by decreasing the levels of CRP and PGE 2 | al.,2016
prostaglan-din in serum of arthritic rats.
A. comosus and C. papaya are paralleled and A
totally agree with the ethnomedical information | Zurainia
Ananas S for those plants that used for dysuria treatment. *et
13. Comosus Aueous Diuretics HoweveFrJ, both extracts also iﬁcreased serum al.,2013

level of albumin, BUN and creatinine indicating
potential nephrotoxic effects.
Each animal received approximately 105 cells Roxana
suspended of in RPMI-1640 medium containing | Béez! et
10% FBS (Gibco Life Technologies; al.,2007
Gaithersburg, MD, USA) in a volume
equivalent to 1% of an-imal weight, regardless

14, C'A(‘)r;r?g:js Ethanol tlfn?:r;u of the tumor type. The fifth group received 20
mg/kg of 5-fluoruracil (5-FU) from Shanghai
Pharmamceutical In The drugs were given in-
traperitoneally in a volume equivalent to 1% of
the animal's weight diluted in sterile water at a
concentration equivalent to saline.
The four extraction methods 95% ethanol and Badar S,
Expression yielded significant volumes of Azarkan
15 Ananas Ethanol Anti- extract. Expression with spiral twist yielded an M, et
" | Comosus coagulants extract comparable to EDTA in preventing al.2021
blood coagulation & maintaining red blood cell
integrity.
3.2 Review for Pine Apple: also supports its role in metabolic regulation, making
it beneficial in preventing chronic diseases such as
Table: 2 Review of Pine Apple obesity and type 2 diabetes. Moreover, its prebiotic
effect on gut microbiota adds further value to its
DISCUSSION: functional food status. The presence of natural

pigments also opens opportunities for its application
in cosmeceuticals and natural coloring industries.
Pineapple, widely consumed across the globe,
contains the unique enzyme bromelain, which
contributes to its well-documented anti-inflammatory,
anticancer, antithrombotic, and digestive properties.
Bromelain has been extensively studied for its role in
wound healing, tissue regeneration, and modulation
of immune responses. Additionally, pineapple
exhibits significant antioxidant activity owing to its
vitamin C content and polyphenols, playing a role in
combating oxidative stress and associated disorders.
The peel, a common agro-waste, also shows promise
in pharmacological research, particularly in its anti-
ulcer and antimicrobial properties. Together, these

The comprehensive review of the pharmacological
activities of red dragon fruit (Hylocereus spp.) and
pineapple (Ananas comosus) reveals their exceptional
therapeutic potential and validates their traditional
usage in various medicinal practices. These tropical
fruits are not only nutritionally rich but are also loaded
with bioactive compounds such as flavonoids,
phenolic acids, tannins, anthocyanins, bromelain, and
betalains, which contribute to a wide array of
pharmacological effects. Red dragon fruit, known for
its striking color and antioxidant-rich profile,
demonstrates significant anti-inflammatory,
anticancer, antimicrobial, hepatoprotective,
antidiabetic, and cardioprotective properties. Its high
content of polyphenols, betalains, and dietary fiber
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fruits demonstrate synergistic health benefits that
support their inclusion in dietary interventions and
nutraceutical formulations. While preclinical and in
vitro studies strongly support their efficacy, there is
still a gap in large-scale clinical trials that could
translate these findings into definitive therapeutic
applications. Moreover, standardization of extract
concentrations, mechanisms of action, and safety
profiles remains an area for future research.

CONCLUSION:

In conclusion, red dragon fruit and pineapple stand as
valuable medicinal fruits with a multitude of
pharmacological benefits. Their accessibility, low
toxicity, and broad biological activity make them
suitable candidates for developing natural remedies
and functional products. Continued interdisciplinary
research, particularly in pharmacognosy,
biotechnology, and food science, is essential to fully
harness their therapeutic potential and integrate them
into evidence-based medical and health care systems.
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