ases and Herb

press

Phytochemical composition, biological activities and nutritional aspects

of H.undatus: a review
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Abstract

The most commonly cultivated vine cactus in the Cactaceae
family is normally Hylocereus undatus, which would be native to
Mexico and America. It is commonly referred to as “dragon fruit”
or “pitaya.” Additionally, it goes by the name “buahnaga,” which
means “dragon fruit.” In addition to their attractive color,
Hylocereus undatus fruits are popular around the world due to
their abundance of polyphenolic components and their antioxidant
activity. Due to the characteristics, degree of production, and
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financial benefits of the pitahaya fruit, a member of the
Hylocereus genus, more land has been planted in agriculture dur-
ing the past two decades. Stalks, fruits, and flowers from the plant
are used in food and film.

Introduction

Over 100 years ago, the French introduced dragon fruit to
Vietnam. It is known as “Thanh Long” (Green Dragon), having
epidermis green foliaceous bracts or scales of a dragon.! Several
Hylocereus and Selenicereus species, popularly known as straw-
berry pears, give medium to large-sized fruit that the local com-
munity has long consumed.? One of the tropical fruits belonging
to the cactus family, Cactaceae is the dragon fruit or pitaya. Three
major species of dragon fruit, particularly Hylocereus undatus
(white flesh with pink skin), Hylocereus polyrhizus (red flesh with
pink skin), and Selenicereus megalanthus (white flesh with yellow
skin), are available for commercial cultivation. Because of the
white flesh, Hylocereus undatus is often known as white pitaya.
Hylocerereus undatus was first observed in southern Mexico, and
has since moved to northern Australia, Taiwan, Malaysia, and
other Asian nations. Pitaya raw flesh is tasty, and has little black
seeds that are scattered throughout the white flesh.> The most
common method of propagating H. undatus is by cuttings, which
are generated by detaching foot-long lateral branches at a stem
segment.* Fruits are a rich source of vital vitamins and minerals,
such alpha-carotene, vitamin E, vitamin C, lycopene, phosphorus,
and calcium. Fatty acids are significantly important in industry
and wellness. Dragon fruits are popular, affordable, and have a
large market demand as a result. Therefore, they are recognized as
the fruit of the future. Dragon fruit cultivation and introduction in
India are recent developments, and dragon fruit is still now being
adopted in different regions.’

Due to the dragon fruit’s low water and tillage demands, farm-
ers in Karnataka and Maharashtra are currently studying more
about how to cultivate it. As an outcome, the area under cultiva-
tion will likely grow in the future.® High levels of polysaccharides
in the stem of Hylocereus undatus bind to the DNA, making it vis-
cous and glutinous during the precipitation step during
extraction.” It has been established that this species uses water
effectively. Dragon fruit plants produce hermaphroditic flowers,
however, it is crucial that they are mated during blossoming,
which typically occurs at night. Some cultivars are incompatible
with one another.? Conventional derivatization methods were pre-
viously used for the preparation of reaction solutions as a compo-
nent of amino acid analysis. Latency typically occurs in the pH
range of 8.5-10.
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Matherials and Methods

Several search engines and online databases, including
SciFinder Scopus, PubMed, Google Scholar, Web of Science and
Science Direct, were used to perform an extensive literature survey
from this review. The key words used were Antioxidant activity,
Antibacterial toxicity, Phytochemical content, wound healing,
pitaya. Table 1 describes the taxonomical classification of dragon
fruit, while Table 2 illustrates the different varieties of dragon fruit
and countries in which they are grown. On the subject of the
review, both review papers and original research projects were
included, with a focus on reports released during the last ten years.
Papers which were merely abstracts, unpublished manuscripts,
conference proceedings, and publications in languages other than
English were not taken into consideration. This is how the review
is laid out: the bioactive phytochemicals of the plant Hylocereus
undatus are first exhibited in the leaves, fruits, roots, and seeds of
the plant.

Morphology

The stems of dragon fruit have a habit of rising, spreading, and
sprawling. They have lots of branching, too. There may be 4-7
fruits, each of which may measure up to 10 meters in length and 10-
12 centimeters in diameter. Areoles are approximately 2-5 cm apart.
Adult branches have spines that are 1-4 mm long and are almost
conical to acicular. Color ranges from blue-green to greyish-brown.
They produce fruits oval to oblong in shape. It is 3-8 cm thick and
4-10 cm long. It has a wide, deep red frame and bracteoles. These
fruits have a white pulp with several little, black seeds dispersed
throughout it that can be consumed. Pitaya florescence should last
about 5 days for one turn.!? Fruit dimensions and shapes vary wide-
ly amongst breeds, ranging from nearly spherical to rectangular,
and weighing between 70 and 680 g each. Dragon fruit plants pro-
duce hermaphroditic flowers, however, it is crucial that they are
pollinated during blossoming, which typically occurs at night.’
Medium fruit size was decided based on parameters such as weight
and physical appearance.!! The floral and fruiting phases each take

Table 1. Taxonomical classification of dragon fruit.

21-26 and 46-59 days.!2 Red pulped cuttings considerably exceeded
white pulped cuttings in terms of number of roots (8.62), maximum
percentage of rooted cuttings (78.77%), maximum root length
(21.61 cm), maximum root fresh weight (1.30 g), and maximum
root dry weight (0.46 g).13 The different aerial parts of the dragon
fruit plant are seen in the Figure 1. Also, the fruit of the Hylocereus
undatus is shown in Figure 2 and the flower is shown in Figure 3.

Growing area

Hylocereus undatus was introduced into Vietnam by the
French around 100 years ago, where it was grown exclusively for
the king. Later, it became popular among some of the wealthy fam-
ilies all over the country. It has recently been established as a back-
yard and orchard plant actually providing fruit to local and export
markets in Southeast Asia and Europe. The plants can grow inher-

Figure 1. Hylocereus undatus.

Domain Eukaryota
Kingdom Plantae (Haeckel 1866)
Subkingdom Tracheobionta

Superdivision

Spermatophyta (seed plant) (Wilkomm 1854)

Division Magnoliophyta (flowering plant) (Cronquist et al. 1966)
Class Magnoliopsida (Dicotyledons) (Cronquist ez al. 1966)
Subclass Caryophyllidae (Takhtajan 1966)

Order Caryophyllales (Jussieu 1789 ex Berchtold and Presl 1820)
Family Cactaceae (Cactus family) (Jussieu 1789)
Subfamily Cereoideae (Schumman 1898 published in Schumman 1899)
Tribe Hylocereae (Buxbaum 1958)

Genus H. (A. Berger) (Britton and Rose 1909)

Table 2. Different species of dragon fruit with their country of origin.

Species Country Reference
H.undatus Southern Mexico, since moved to northern Australia, Taiwan, Malaysia, (Hitendraprasad & Hegde, 2020)
other Asian nations, cultivated in the Indian states like Tamilnadu,
Andhra Pradesh, Karnataka, Maharshtra, Panjab
H.megalanthus United States, Canary Islands, Australia, Thailand, Vietnam, Southest Asia (Hitendraprasad & Hegde, 2020)
H.polyrhizus Vietnam, United States, Israel, China, Malaysia, Indonesia (Jaafar Sidek & Md Zemi, 2019)
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ently in Mexico, Central and South America, and they are also
grown in gardens. Orchards are now being cultivated to provide
the fruit to local and international markets in North America and
Europe.'* Hylocereus species are still only found in North
America.!> From May to October, several pitahaya bloom flows
take place in the northern hemisphere, and the daily floral opening
period varies by region. Since a significant portion of Vietnam’s
population and economic assets are concentrated in coastal low-
lands, deltas, and rural areas, the country has been identified as one
of the five most susceptible to climate change.!-10

Climate requirements

As an epiphyte or hemi-epiphyte, Hylocereus has the ability to
infect its hosts from the air or introduce roots into the cambium or
root pith, killing the host in the process. Pitahaya (Hylocereus
undatus) is a tropical climate cactus that can survive mean temper-
atures of 21-29°C and is resistant to water stress according to
Barbeau (1990). Especially in Mexico and Central America
H.undatus is available in areas with more than 2000 mm of annual
rainfall, extreme temperature ranges of 11-40°C, and elevations of
up to 1840 m above sea level. Lots of rain makes flowers degrade,
affecting leaves. Despite the improvement in our knowledge of
how higher tropospheric CO, concentrations influence the net
uptake of CO, by Hylocereus undatus, climate change indicates a
rise in mean air temperature as a result of rising greenhouse gas
concentrations.!> As mentioned by the Koppen classification, the
area’s altitude is 33.0 m, and its climate is Aw, with concentrated
rainfall between November and March, an annual average temper-
ature of 23.9°C, and an average annual rain over 1213 mm.!” The
possibility for fruit farming in Brazil is even larger thanks to the
country’s wide landmass and favorable temperature, which encour-
age the technique of tropical, subtropical, and temperate climate
species, as well as unique circumstances that permit year-round
production. For regions where it is impossible to grow other fruits
and where irrigation and a better environment are required.'®
Figure 4 shows the maps of Vietnam’s dragon fruit cultivation,
while Figure 5 shows the different dragon fruit varieties.

Chemical characterization

Both soluble and insoluble fibers, as well as reducing and non-
reducing carbohydrates, were investigated, according to the crite-
ria advised by the Association of Official Analytical Chemists.
This investigation was conducted in triplicate.'$

Compared to the 2012 harvest (2.62 g/100 g), pitaya peel from
the 2011 harvest had fewer reducing sugars (0.70 g/100 g-1). The
proliferation of bacteria resistant to antibiotics has effectively done
the improvements made in antibiotic research over the past fifty
years.!? Due to low global temperatures and a moderate loss of
vapor pressure at night the rainy season offers Hylocereus undatus
the perfect circumstances for photosynthesis.?’ Preparation opera-
tions such as peeling, cutting and washing also have an impact on
the microbiological quality of minimally processed foods.
Washing aids in the reduction of quality deterioration triggered by
microorganisms and the leaching of cellular nutrients, as well as
the dramatic drop of fungicide and insecticide content.?! Betalains,
which are water-soluble nitrogenous pigments, are extensively
used as synthetic dyes.??

Pitahaya species

Yellow pitahaya (H.triangularis) and red pitahaya are the two
most widely produced and consumed are the types of pitahaya
(H.ocamponis). The cultivation techniques only refer to red and
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Figure 2. Fruit.

Figure 3. Flower.

(A)

(B)

<

5

Figure 4. Maps of Vietnam's dragon fruit cultivation is concentrat-
ed in the black rectangle. A) with a star pointing to Ha Noi, the
country's capital; the magnified map, B) shows the largest growing
areas with the highest pitaya production, i.e. the southeast and the
Mekong River Delta; Ca Mau province, in the country's south, has
mangroves areas where dragon fruit has been successfully grown.
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yellow pitahaya. Red pitahaya is a climbing plant that grows high-
ly tasty fruits on branches with a triangular section.?3 Pitahaya has
been planted on a small scale. This plant has been established as
well and its fruit has been exported from Mexico to global
markets.?* The red pitahaya fruits were discovered to include sol-
uble solids that are demandable.?’ Cactaceae cytology research is
focused on chromosome numbers but not structural chromosome
aberrations.?® Attempts have been made to evaluate the chemistry
of betalains in H.polyrhizus.2® Pitaya pulp is delicate, succulent,
and filled with many 3 mm-diameter dark edible seeds. This fruit
is recognized as being extremely nutrient-dense due to its high
water content, carbohydrates, minerals, antioxidants, and low
caloric intake.'6

Botanical characteristics of pitahaya

Identical to cactus, the pitahaya’s leaf system undergoes the
characteristic metamorphosis in which the leaves grow thorns,
serving as a significant barrier against water loss through stomata.
The mechanism of chlorophyll photosynthesis by the stem and the
branches, which are fleshy and green because of the chloroplasts
they are gifted with. This, through a protracted but moderate evo-
lutionary process brought on by the desert environment conver-
sion, has actually occurred, in which cacti have survived with very
little humidity. Pitahaya mimics the prickly pear tree in regards to
its structure it is composed of spine branches with a triangular sec-
tion, but they are unique morphologically with a form that would
seem bigger. The axillary buds are where the branches arise.?? In
Hylocereus Undatus, separation of young flower buds caused blos-
soming and late cropping but had no effect on overall flower pro-
ductivity.?” The effectiveness of cladode or stem of maturity dates
can be investigated, multiplication can be tested during various
times of the year, rooting media can be regulated and in addition to
IBA, other growth investigators can be evaluated for the growth of
dragon fruit.?® More than 90% of the 25 kinds of plant pathogens
causing different diseases in dragon fruits are fungi.?’

The burgeoning Israeli climbing cacti industry’s primary mar-
kets are the contemporary European (fresh) fruit markets. These
markets have specific requirements with regard to the desired fruit
mass and consistent product delivery throughout the season.2® The
fruit is the most demanded product; the entire plant can be used for
food and medicine.’? Cuttings from some species root without the
addition of auxin.3! The concentrations of DNA were calculated
using a fluorometer and the quality of the DNA and PCR products
was illustrated on an agarose gel.>? Because betacyanins are preva-
lent in the peel, it could also be used to recover colored pigments.32

Development of agriculture, yellow pitahaya

The genus Hylocereus includes many species, however, very
few are cultivated due to their commercial and nutritional benefits,
particularly Hylocereus. H.costaricensis, H.undatus, and
H.polyrhizus are three species of H.! According to nutritional
analysis, an average pitaya has a moisture content of 84-86 g/100
g, a protein content of 0.93-1.33g/100 g, a fat content of 0.40-1.01
g/100 g, vitamin C content of 1.0-6.3 mg/100 g, vitamin A content
0f'0.0066-0.186 mg/100 g, a crude fiber content of 0.88-1.84 g/100
g, glucose content of 4.6-6.39 g Iron (1.9-7.4 mg/100 g), potassium
(181.0-321.0 mg/100 g), niacin (2.3-3.5 mg/100 g), calcium (7.6-
15.6 mg/100 g), magnesium (29.5-44.3 mg/100 g), phosphorus
(22.8-31.8 mg/100 g), sodium (5.0-13.5mg/100g), and zinc (0.26-
0.42 mg/100 g) are among the other minerals present in pitaya.33
Ninety-two point eighty-wo percent of the active ingredients in the
H.polyrhizus extract were detected, of which 23.39% were triter-
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penoids, and 19.32% were steroids. The chemical elements present
in these plants have anti-HIV and anti-cancer properties, argue the
authors.'® There are various nutrition parameters of dragon fruit,
and their average values are shown in Table 3.

Depending on the species and origin, 100 g of fresh dragon
fruit pulp contains over 80% moisture, 0.4 to 2.2 g of protein, 8.5
to 13.0 g of carbs, and 6.0 g of total sugar. This data is derived from
the nutrient content of juice derived from various species and crops
of dragon fruit. The nutrient values are quite unstable. Another
component is the young stem of pitaya, which is very nutritious.!
Furthermore, pitaya can be used in the pharmaceutical and cosmet-
ic industry due to its nutritional significance and culinary applica-
tions.!® According to reports in several species, especially sequoia,
that exogenous auxin administration is necessary to encourage root
development in cuttings.>* The juice with the highest betacyanin
content was developed by pasteurizing white dragon fruit juice at
65 °C for 30 minutes with 0.25% (w/w) ascorbic acid. (Article,
2014). White pitaya richer yogurt included more lactic acid and a
faster rate of fermentation than red pitaya yogurt. Because the for-
mer’s ability to store water increased the amount of whey in the
yogurt3 palmitic (C16:0), oleic (C18:1), and linoleic (C18:2) acids
were the saturated fatty acid components in both pitaya seed oils
(Supplementary  Figure 1).3¢ High-Performance Liquid
Chromatography (HPLC) was used to distinguish three antho-
cyanins in the extracts.!! Increased peel concentration in jam for-
mulations led to higher levels of polyphenols, antioxidants, and B
complex vitamins such as B1, B5, and B6.and B6.1° The high num-
ber of nutritional compounds in pitaya fruit has attracted the atten-
tion of the food industry in their use as economically feasible,
environmentally friendly, plantbased and clean-label.'? As a dry
fruit, the pitahaya fruit has a large export market due to its physical
and chemical properties.!?

Phytochemical properties

Botanical compounds are bioactive plant compounds that are
not nutritious. These chemicals, which are secondary plant
metabolites, are connected to beneficial properties. There has been
an increase in interest in not even just not only in the discovery of
the phytochemical substances found in dragon fruit but also in the
exploration of their possible therapeutic benefits. Flavonoids,

Table 3. Nutritional content and their values.

Nutritional content Values

Moisture 84-86 g/100 g
Protein 0.93-1.33 g/100 g
Fat 0.40-1.01 g/100 g
Vitamin C 1.0-6.3 mg/100 g
Vitamin A 0.0066-0.186 mg/100 g
Crude fiber 0.88-1.84 g/100 g
Glucose 4.6-6.39 g/100 g

Iron 1.9-7.4 mg/100 g

Potassium 181.0-321.0 mg/100 g
Niacin 2.3-3.5 mg/100 g
Calcium 7.6-15.6 mg/100 g
Magnesium 29.5-44.3 mg/100 g
Crude fiber 0.88-1.84 g/100 g
Phosporous 22.8-31.8 mg/100 g

Zine 0.26-0.42 mg/100 g

Sodium 5.0-13.5 mg/100 g
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polyphenols, terpenoids, steroids, saponins, alkaloids, tannins, and
carotenoids are examples of bioactive substances. Substances can
be extracted from every component of the pitaya, not just the edi-
ble components of the dragon’s fruit. The overall antioxidant activ-
ity is significantly influenced by the phenolic chemicals. These
phenolic compounds possess the capacity to neutralize Reactive
Oxygen Species (ROS), also known as free radical species by pre-
venting free radical initiation, blocking chain reactions, and pre-
venting the formation of free radicals such as superoxide ion,
hydroxyl radical, singlet oxygen, and hydrogen peroxide.!®
Pitahaya is also known for its tolerance to hybridization. It is easily
propagated by cuttings, producing it a popular and frequently trad-
ed plant among backyard growers in the United States.3”

The following phytotechnical variables were investigated in
dragon fruit cuttings: number of shoots, length of the largest shoot,
fresh and dry masses of the shoot, and roots. The physical, chemi-
cal, and attributes of millicompost accelerated the establishment of
the dragon fruit, whose levels of nutrients and physical character-
istics were able to provide seedlings of higher quality and size
compared to seedlings from the other two substrates tested.!” A
large pitahaya collection was identified and characterized using
Amplified Fragment Length Polymorphism (AFLP) to see if there
was any redundancy among the commonly named varieties and to
assess the collection’s overall diversity.38

H.undatus’s phytochemical composition

The body benefits from the nutrition and phytochemicals dis-
covered in dragon fruit. Several studies have found that dragon
fruit having the capacity to prevent human illness.’® The fruits of
the Hylocereus cactus have risen in value recently. Its tremendous-
ly increasing global popularity is a result of its pretty colors, sweet,
juicy taste, and being considered as the Cactaceae family’s most
gorgeous. Cacti are being highlighted by global producers due to
their abundant supply of polyphenolic components and their
antioxidant activity.3® Carbohydrates, proteins, saponin phenolic
compounds, terpenoids, oils, flavonoids, tannins, phenols,
coumarin, and steroids are among the phytochemicals detected in
dragon fruit or pitaya. The fruit includes all the nutrients needed
for a balanced diet, including vitamins, fat, crude fiber, and miner-
als, according to nutritional analyses.?? Alzheimer’s disease can be
treated with cholinesterase inhibitor alkaloids such as donepezil,
tacrine, rivastigmine, and velnacrine. Like phenylpropanoids,
which are also included in both extracts, coumarins have anti-bac-
terial, anti-tubercular, anti-fungal, antiviral, and anti-inflammatory
characteristics. Lupane glycine, betulinic acid, and oleanolic acid
are examples of saponins that can be utilised to treat type 2 dia-
betes as well as chronic kidney diseas.?3> The Total Phenolic
Content (TPC), Total Flavonoid Content (TFC), Ferric Reducing
Antioxidant Power (FRAP), and 2,20-azino-bis (3-ethylbenzoth-
izoline-6-sulfonic acid (ABTS) activities were all optimised using
a five-level central composite design. Extraction interval (30-60
min), extraction temperature (40-80 °C), and ethanol concentration
(60-80%) were the independent variables.40

Without seeds, juice yield is much lower, accounting for only
55% in some pitahaya varieties.3” The antioxidant properties were
examined using the total polyphenol assay, which expresses gallic
acid as equivalent, and there were 86.10 mg of the total polyphe-
nolic compound in 0.50 g of dried dragon fruit extract.*! The var-
ious phytochemical parameters and their different structure are
shown in Table 4. Various structures of phytochemical parameters
are shown in Figure 6.
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Toxicity of pitahaya

Since they assist in the identification of potential adverse
effects, the definition of the exposure conditions necessary to
cause these effects is key in the evaluation of dose-response rela-
tionships for adverse effects, including the definition of doses that
do not produce such effects and the interpretation of experimental
data for risk assessment, such as information on the mode of expo-

Table 4. Phytochemical constituents present in H.undatus fruit.
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sure. Toxicological studies are particularly relevant to help prove
the safety of foods and ingredients. !0

Application of the phytochemicals of the H.undatus
Extensive research has been transferred out to reduce the toxi-
city risk of artificial antioxidants used in pharmaceutical and food
applications. carried out to look for potential environmentally ben-
eficial bioantioxidants to replace synthetic antioxidants.?® Pitaya
fruit pulp externally applied to diabetic rats’ injuries helped in its
healing. In the meantime it is boosted tensile strength and collagen
of the damaged site which increased the synthesis as well of pro-
teins, DNA and hexosamine simultaneous oedema reduction and
endurance of epithelialization.3® The fruit, shoot, root and flower of
this plant, which has been occasionally coupled with other plants
had hypoglycemic, diuretic and medicinal properties that were
known to the Mayas.!> Genomic DNA can be recycled and reused
from germination of seeds, and the appropriately here can give a
high yield (975 mg/g) of DNA from leaf material.” When plain
yogurt was compared to yogurt with added fruit, the total phenolic
content increased. White dragon fruit enriched yogurts showed a
greater increase in total phenolic content than red dragon fruit
enriched yogurts. It was also discovered that the amount of pheno-
lics in fruit-enriched yogurt and plain yogurt differs noticeably and
that the presence of dragon fruit may alter the proportion of pheno-
lics in yoghurt.*> One hectare can sustain between 1000 and 1200
dragon fruit plants which is this crop’s biggest advantage. Once
planted these plants will continue to develop for approximately 20
years. The reality that it produces in the second year after planting
and reaches max capacity in five years is even more remarkable.
The use of various pant growth regulators has a significant possi-
bilities for stimulating shooting in dragon fruit stem cuttings.*3

Medicinal uses

Fruits from the genus H. and Selenicereus are very nourishing
and significant in calcium, phosphorus, potassium, vitamins A and
C, and vitamin C. In 26% of Mayan home orchards, H.undatus was
conventionally produced for food and medication.** The effects of
water-based extracts of the shoot, fruit peel, pulp, and flowers of
H. undatus on the healing of wounds of streptozotocin diabetic rats

Leaves:-
Ornamental purpose

Diuretics

/ Wound healing

Fruit :-

Anti- oxidant
Anticancer
Naturally fat free

Natural diuretics

Strengthen immune system

Roots :-
Kidney Problem

Control Blood sugar level.

Figure 6. H. undatus plant part uses and its associated food matrices.
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were examined by Pérez et al. (2005). It is well known that the dis-
ease slows the healing procedure of wounds.** Pitaya fruits were
used by Mayas as a diuretic, hypoglycemic, anti-heart disease,
wound disinfectant, tumor dissolver, and dysentery medication.33

White dragon fruit (Hyolecerus undatus) is used in the medical
community to aid in wound healing. Topical treatments containing
white dragon fruit leaves and floral water extract are extremely
beneficial for wound healing.?3 All plant components including
cladodes, flowers and fruits are edible and contain large amounts
of useful chemicals with proven medical benefits, such as the
capacity for lower blood pressure. This has prompted the pharma-
ceutical industry’s interest in extracting these compounds.!®

Topical applications of the H. significantly accelerated the
healing process in diabetic rats. The group that was given an aque-
ous extract (0.5%) of H. undatus showed significant improvement
in wound healing, with 90% healing in the excision wound test and
81% healing in the incision wound test. The injection of the leaf
extract increased cicatrizing by 73% and 66%, respectively, in the
excision wound test (incision wound test).*

Because restrictions on the consumption of synthetic flavour-
ing agents have led to an increase in the use of anthocyanins and
flavonoids as food colourants, as well as pharmaceuticals and cos-
metics, the skin of the dragon fruit can be a valuable source of nat-
ural dyestuff.2? Food antioxidant compounds are vital in preven-
tive medicine.*? Bioactive compounds found naturally in food may
play a critical role in the prevention of obesity development.*®

Dragon fruit can also aid in the reduction of blood sugar levels
in people with type 2 diabetes.?®

Vitamin B1 in dragon fruit acts as a multivitamin, but it also
helps to improve and recover from appetite loss. Vitamin B2 in
dragon fruit acts as a multivitamin, but it also helps to improve and
recover from appetite loss and the vitamin B3 discovered in dragon
fruit helps to lower bad cholesterol levels while also providing a
smooth and hydrated skin appearance. It also improves eyesight.’

H. species fruits have high bacterial resistance to antibiotics in
E. coli. Opuntia ficus-indica peel and pulp decoction extracts from
some of these fruits could potentially be used in pharmacology and
the food industry to combat E. coli, Salmonella typhi, Candida
albicans, Bacillus subtilis, and Staphylococcus aureus."?

Effective antagonistic bacteria have been discovered the exte-
rior of dragon fruit twigs.*! The complete nucleotide sequence of a
strain of Cactus Virus X (CVX) isolated from H. undatus
(Cactaceae) has indeed been defined (Table 5).4!

The delightful flesh can also be aggregated with milk or sugar
and used to produce marmalades, jellies, ice cream, and soft
drinks.'* The consumption of dragon fruit as a fresh produce on a
regular basis greatly reduces asthma, cough, and other illnesses,
cholesterol, and blood pressure; it aids in stomach disorders, it is
good for heart health, useful in chemoprevention and in the pre-
vention of congenital glaucoma, it boosts immune power, it dimin-
ishes arthritis pain, it is good for pregnant women, it aids in bone
health, it repairs body cells, it aids in improving appetite, eye and
brain health. Its flowers are used in aromatherapy.!? Pitaya peel, in
addition to being used as a natural dye in food, can improve the
nutritional value and texture of products (Table 6).47

Industrial uses

Dragon fruit juice, sherbets, jam, syrup, yogurt, jelly, preserve,
candy, and pastries are just a few of the industrial products that can
be produced using it. Pulp is now and then mixed into pizzas.
Dragon fruit wine industry is a relatively prosperous industry in
Malaysia. As a raw material for the food coloring industry, the red
and pink pulp of dragon fruit can be used as a food coloring agent.
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"OUINSUO) 0) JOISEd UONEULIO} POO]q I0J [BHUASSO UOII PUE UOII oUWAY-UOU
soyyew )1 9ouls sansadoxd eruuseue-nue S) 11 SIPIA0I et ST NI} UOTLIP JO UONBIUDU0D ) UIURIA Y31 Y], "BIARUE 0} JANISUIS aq 03 JySnoy) d1e oym ‘swow wnyredisod uo jiniy
uoJeIp Jo syyouaq ayy Jo uoneSnsaAul uy ‘sisotodoyiA1d 10j PaPaaU SI08IN921d 1L YOIYM UIAR[JOQL PUE “QUILIEIY) ‘71 “H 0 SUIEIIA (3,]) UOII YoNS SJUAL)NU [B)IA SOpnjoul eAe)id AjiAnoe erwoeuRnUY

(120 “ v 12 ny)

(120T “v 12 )

“erwepidipzadAy proae djoy pinom sjarp 0y sapmod [2ad eAeyd Surppe ‘wonisodwod s ypim
Po30AUU0D SATEJULADPE AT} 0} AN(T "SISOIS[ISOIAYJE oNPUI 0} PAZIUS003I S J1 SNEIAQ SJUIAQ JE[NOSEAOIPIED ASIOAPE JO SLI AU} SISELAIDUI Jey)} UonIpuod pajearfduwon e st erwoeprdisiq Knanoe onaprdipodAynuy

‘Kjrep 901m1 A[[eo1do) UdAIS a1om

(%S°0 PUB ‘%0 “%Z°0 ‘%10 “%S0°0) SUOLEIUIIUOD JOBIXS SN0Nbe JUSIJIP ‘SAEP UIAQS JO UOHEIND ) JOAO PUE YOkq AU} UO PUNOM UOISIOUI UE JO UOISIOXd Uk PAISENS Jel yoey

*SpUNoOM JeI O1_QRIP-U1d0j0zojdans painfur ur sromopy pue ‘dind ‘pulr ‘soAB] SmyepUN SNAIAIOIAH JO SanIIqe Surjeay ay “poddns [euonLInu pue ‘QuLOPUS ‘[ear3ojorsAyd Jusrolyns jo

20udsqe A ut sjrey Apuenbaiy yorym ‘spunom SurSeueu jo ysey A[rep oy sey ASojoyyed [eorur))) “sanssy pagewep jo AjuSojur o 0103521 03 PAUSISAP SI I "SOUR0ILO PUE SI0JOL] (IMOIT
QYI] SIOJRIPAU J[qN[OS JO UOHOE A} PUB “XLIJBW Je[n[[20e1)Xd 3y} ‘suonendod [[00 JUaISHIp Auetl soA[oAUl Jey ssao01d aSe)s opdnnui e st punom e Surfedy jo sseo01d ay], KyiAnoe Surfeay punopy

(L10T “7v 12 BYPNS)
(120T “7v 12 Ny

(120T “v 12 )

swistuegioozotw dmuagoyied Jo Kerrea e jsureSe uondunsuod juerd Jo sj1oUq Ay 0) paxUI] AIe ‘UIUUE) pue ‘souournb
‘sueug| ‘souaqus ‘(SpIoe OIWBUUIIAX0IPAY pue 010ZuaqAx0IpAt]) sproe orjouayd ‘spro1a)s ‘(seuadioAjod pue ‘souadionn ‘sauadiayp ‘souojor] ouadioynbsas) sprouadia) se yons
‘sonadoid [erqororumue 1912213 I SA)I[OqeIOU ATBPU0das Surpnpdur ‘spunoduiod 2AI0L0Iq JUIRHI( ‘(BLI2)9B] IO ‘ISUny ‘SOSAIIA Sk YONS) UOTIJUI [eIqOIOT € Sutnp pastsapuAs syuerd jey)
$0J1]0qIdW ATEPUOIAS 0) PAJOAUOD SI SASLASIP ASIOAIP Aq SyoeNE 0} ddur)sisal sjueld & jo siseq [eorwayo01q pue [edrSojorsAyd oy, “(eLIajoRq 10 ‘13uny ‘SosniiA se yons) suaSoyyed
SNOLIBA AQ SYOBYE 0) 20UR)SISAI sjue[d © JO SISeq [BOIWAYI01q Pue [ed130]01sAYd ) 0} PAIRIOOSSE 1B UOHIJUI [BIOIOIM B FULINp PAsISAuAs sjued jey) sajjoqeldw A1epuodag AyiAnoe [enIAnUY

:efed jo [enuojod aAnoajoxdojedor] pue JueprxonuE oty PAJLIIPUI ‘S[IAJ] [BOISO[0ISIY pue ONRWIAZUS Ay} 16 Yloq (6107) v 1o Tewwred Aq sSurpuyy oy,

*SOWIAZUD WNIOS [RIOAIS 10] PIZATRUR PUB Pajod][0d St POO[q PUE ‘JUSWIEAI) JO ASINOO [BUL] A} JAYJe [01easal [ea130[0ISIY 0] PAJ[I] dIOM SYRI Y],

*SO0INOS JUAIJIP JO SOSSAUJ[T IOAI] JO JUAWILAI) A} UI Pasn A[OPIM ST ‘WNUBLIEW WNGAJIS JO SPIds alj) WOy opett JenXa pasipiepuels & ‘("o'd ‘[-8 Swr (z) unrewA[is ‘sosodind aAneredwos 10,

*(ord ‘7-Aep -3y 3 ¢) uonsaFur usydourue)ooe 0} Jorxd sanuIw ()¢ ‘SAep 921y} 10J “IOAI] JO JUUIEAI) AU UI Pasn A[OPIm WNULLIEW WNQATIS JO

SPa0s WO} PIALIAP JoexXd pasipiepuess € ‘("o-d ‘1-8y Suwr g) urrewAyis pue (o-d ‘1-83 Swr (g pue 0¢) eAeind Jo S}OBIXD JIJOUBLIOUI JO SISOP JUIIDYIP UIAIS QI0M S[RWIUE OY[ ],
‘udydourtue)ooe £q uo Jy3noIq afewep woly SIOAI[ s1ex 193j01d Aew Iy uoFep Jo J9BIXd JI[OUBYIOU € JOYIOYM PIUTWEXD (6](7) 72 Jo Jeurted ‘Apnis juadal & uf Knanoe 9and0idojedop]

“(120g “ v 12 e1iges)

(L10T “7v 12 wYPNS)

's1s019[0s0ae Juaadxd djay pinod yorym ‘senianoe [esrojorq srnuopidijodAy pue Aysaqonue pey joexnxa ysafy jny uoSeIp jey) punoj Apnys iy

“JeJ PUE ‘[013)SI[OYO [BIL]. [E10) [0J2ISA[OYD T(H Wnios Fuiseatour A[[eojeweIp os[e A[IyM A)Isaqo JO Xapul 997 Ay} pue Jysiom Apoq se [[om Se [010)sa[0y0 T(IH A0 O1BI [0J2}SA[OYD [0} puk
“TA7T T0I0ISAIOYD [2I0} ‘D) T, 29NPAI PINOD YSA[F I UOTeIP JO JOBIXA Y, "SIEI Ul PAIS3) SeM J0eIXa Ysaff 3y uoSeip jo Aanoe onuaprdijodAy oy Kyanoe onwapidijodAy

“UINSUL JO SJ001J ) 0} S[[99 JO ANANISUDS Judtorynsur oy £q Jo urnsur ySnous 2onpoid o) seazoued atyy Jo Anjiqeur ue £q paonpoud st

SIYIOU SOIOQRIP ‘PIIOM Y} UI SASLASIP JIWAISAS Juanbaly 3souw oy Jo au() "sanaqerp 7 adAy ur sjaad) es0onS poojq paseadap AepA1oas ynig ecend jo § (09 Surumsuo)

*SUONBIUGOUOI SNOLIBA 18 JUddId 9¢p 7€ 01 €60 WOI) PaSuel SJOBIXD NI U0SeIp Jo ANANOE dNoqeIpue Y],
*(10°0=d) Apueoyiudis 1op1p sojduwres Jiniy Jo SUOHLNUIUOI JURIYIP Jo sentedord [euonduny oy, AyAnoe oneqeIpnuY

(120T “7v 12 e1iyes)
(810T “7v 12 1PYRIN)

(120T “v 12 eaiyes)
(¥10T v 12 oY)

“SIDPUN[] JO SJUSA[OS JUSIJJIP O}
K)IADOA[aS Y} 10J Pa)SA) 1M (Snanp sn2020jAydpis pue ‘sipruiapida sna2020jdydpis ‘ds vjjarsqapy 1702 piydLYdST) BLIIRG duadoyied oy ‘poyIaw UOISNIFIP [[om ) Suls() KYIATIO® [RIQOIOTWNUY

‘1omod Suronpar [e)0) yym SWAUOUAS s Jomod jueprxonue [elo],

* Jwy/Sw g0°() 99 0) PAUTULIAAP SeM JOLIIXS JAJeM SPAdSs SpUn’ [ JO JUAUOD JUBPIXONUE [B10) Y],

*(SLEV ‘HddQ) $159) ANADOE Juepixonue
Surpnjour ‘sojduwes eAe)d 1ym pue pai oy Y10q UO JNO PILLIED dIIM SIAIPNYS [BIIAIS "ANANOE JUBPIXONUE ONIA UI JO Juiod [BIUASSd ) ST S[BOIPEI 901J ASI[RINAU 0] SUONOI[D JO AN[IR[IBAR A, ANATOR JUBPIXONUY

(120T v 12 ny)

(220T ‘estid)
(L10T ¢ v 12 soereWIND)
CALICREIE) |

*asuodsar A1o)ewIUIR[JUI A1) 9SBAIOAP SI0JRIPAW Ay Suronpar snyy ‘siojerpaw Arojewrweljui-oxd Arewrid oy oq Aew sjeorper 921,
*KyIAnoR JuRpIXONUR Y31y JI9Y) 0} pAInqLuie oq Aewt [99d snziy.djod F 9y WO} PIALIdP Sule[elaq A)NANoe Alojewuuejui-nue ay [, S| 1o ‘uafAxo ‘Hd ‘ameradwa) se yons s10joej
QATIEpeISAp 0} SANISUS PUE d[qe)Sun e Sure[eloq "audfenbs pue surele)aq se yons spunoduwiod s)sisuod yorym uonisoduwod sy 03 anp sonsadord Arojeweljul-nue pue Jueprxonue sey jiny uogelq AnAnoe Alojewwejul-nuy

‘sisopdode pue 3sa1re 9045 [[99 0) pea] ey sAemped oruaSuown) aydnnw Junaie) £q [0 100uLd Is8AIq AAISUOdSAI Y ul $103de0a1 au01)saF01d pur UsFonsao ssaiddns aq Aew yniy sy ]

*90UANJJUI JOJUBONUE UL JABY SPIOUOAR) pue urueidqip ‘sjousydAjod oy A)NAOR I00URdIUY
uonde [edI3o[odeuLIRY Ay1anoe jo ad4y,

"SIDpUN’E 3O SONIANOR JUSIQHJIP 9Y) JO UONI. [e0150[0dBULIBY ] S IR,

OPEN a ACCESS

:291]

4

’

[Infectious Diseases and Herbal Medicine 2023



~Jlzcpress

Table 6. Nutritive properties of different part of plants.

Parts of plants Nutritive properties

Reference

Leaves Used as diuretics (Safira et al., 2021)
(Tenore et al., 2012)
Fruits Nourishing and significant in calcium, phosphorous, potassium, vitamin a and c, (Tenore et al., 2012)
anti-heart disease, wound disinfectant, dysentery medication. (Safira et al., 2021
Fruits peel and pulp Used as natural dye in food; can improve the nutritional value and texture of product (De Mello et al., 2014)
(Safira et al., 2021)
Flower Used in soups and salads, eaten as a vegetable. Tea is sometimes made with flower. (Gunasena et al., 2006)

(Safira et al., 2021

Dragon fruit flower buds are used in soups and salads, and they can
be consumed as vegetables. Tea is sometimes made with flowers.*8

Conclusions

The ethanolic extract of Selenicereus undatus was found to
have anti-diabetic qualities, suggesting it may be beneficial in the
treatment of diabetes. The results demonstrate that the dragon was
an excellent source of antioxidant activity. Furthermore, it had the
capacity to heal wounds when applied with an extract cream,
which shown an incredible capacity to do so and had a greater
activity than the water extract alone. This could have a variety of
applications in the pharmaceutical and biomedical industries as
well as in industrial equipment. All plant components, including
the cladodes, flowers, and fruits, which contain significant
amounts of bioactive chemicals and have been shown to have ther-
apeutic effects, can be consumed. The pharmaceutical industry’s
interest in differentiating these chemicals, including hypertension
control. The phenolic compounds, antioxidants, unsaturated fatty
acids, terpenes, several trace elements, and other nutrients found in
the dragon fruit were abundant.
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