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Abstract 
The dragon fruit, also known as pitaya, is an exotic tropical plant with numerous health benefits due to its 
high nutritional value and bioactive components, which include powerful natural antioxidants. Extracts 
from dragon fruit stems, blooms, peels, and pulps have a variety of therapeutic biological effects against 
pathogenic microbes such as bacteria, fungus, and viruses, as well as disorders such as diabetes, obesity, 
hyperlipidemia, and cancer. Dragon fruit extracts also exhibit cardiovascular and hepatoprotective 
benefits, as well as potential prebiotic characteristics. Its cultivation is suited to tropical climates with 
favourable climate conditions for the development of pitaya plantations, which are very adaptable and 
tolerable to a wide range of environmental conditions (e.g. salinity adaptation, favour light intensity, 
drought resistance, etc.). 
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Introduction 
Because of its health and therapeutic properties, dragon fruit, pitaya, or strawberry pear 
(Hylocereus spp. and Selenicereus spp.) is developing as a super crop even for marginal soil. It 
is a climbing cactus vine native to Central and South America, tolerant to abiotic conditions 
and pests, and disease resistant. It has a number of benefits, including low water and nutrient 
requirements, relatively less resources for orchard establishment and maintenance, multiple 
fruit harvests per year, the ability to sustain high yield for up to 20 years, a high benefit to cost 
ratio, and high nutraceuticals and functional properties (e.g. rich in antioxidants and fibres). 
All of these characteristics entice growers around the world to start and develop dragon fruit 
cultivation, allowing for global export and encouraging high-quality output to fulfil market 
demand. It can grow in a wide range of agro–climates, including locations of high temperature 
and water scarcity, because it is a crassulacean acid metabolism (CAM) plant with xerophytes' 
characteristics. Commercial cultivation of the dragon fruit is possible up to 1700 metres above 
sea level, with rainfall ranging from 500 to 1500 mm. Its shallow roots (40 cm) make it less 
picky in terms of soil requirements, and it may be grown in a wide range of soils without 
excessive wetness. However, slightly acidic (pH 5.5–6.0) loamy soil with high organic matter 
content and an ambient temperature of 20–30 °C are suitable for commercial dragon fruit 
orchard development. Dragon fruit, which is native to southern Mexico, Guatemala, and Costa 
Rica, was brought to south Asian tropical areas for commercial cultivation in 1990. Many 
countries, including Vietnam, China, Mexico, Colombia, Nicaragua, Ecuador, Thailand, 
Malaysia, Indonesia, Australia, and the United States, are currently producing and expanding 
fruit. Apart from its spontaneous expansion over the world, however, its manufacturing and 
marketing data is rarely available. Based on market availability, output, planted areas, and 
economic considerations, dragon fruit is classified as a minor tropical fruit. As a result, dragon 
fruit has gained widespread popularity in tropical Asian countries in recent decades, prompting 
commercial production around the world. 
Climate change-induced abiotic and biotic stresses, such as episodic and frequent droughts, 
floods, widespread land degradation, salinity/alkalinity, extreme temperatures, pests, and 
diseases, pose significant challenges to agriculture in India, particularly in less fertile barren 
land and semi-arid drought-prone regions. In compared to neighbouring fertile areas, the 
agriculture sector in these resource-poor areas is significantly impacted by abiotic pressures 
and lags behind in crop production, diversification, and yields, as well as agricultural market 
economization. With a focus on crop and fruit diversity, an intensified farming system could 
address issues such as water scarcity/floods, low fertility, and poor soil for the region's long-
term growth. As a result, identifying varied native and exotic crops/fruits, species, and 
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genotypes that may be grown as an alternative and profitable 

crop in a harsh habitat is critical. However, facts linked to its 

adaptation, shelf–life, consumer acceptance, and market 

opportunity must be rigorously analysed for socio–economic 

development of debt–ridden farming communities in barren, 

flood, and drought prone regions when selecting such crops 

and fruits for introduction. Dragon fruit is one such 

prospective crop that may be grown readily in degraded 

terrain and drought-prone places around the country. Because 

of its colourful bracts, dark red meat, and delicious 

microscopic black seeds imbedded in white flesh, it has 

gained worldwide fame as a decorative plant and later as a 

fruit crop, and has become a favourite salad fruit. Dragon fruit 

pulp can be used to make value-added goods such as juice, 

jam, jelly, candy, syrup, and wine. It is one of the fastest-

returning perennial fruit crops, with production beginning in 

the second year and reaching full production after five years 

of planting. With all of these factors in mind, this fruit is 

becoming increasingly popular with Indian farmers, 

businesses, and consumers in both rural and urban locations. 

Some Indian producers have taken steps in the last 3–5 years 

to adopt new technologies. Because the crop is new to India's 

different agro-climatic conditions, optimising region-specific 

cultivation, harvesting, and postharvest management 

procedures for maximum yield and quality performance is a 

big problem. Furthermore, proper awareness of the global and 

national scenario of cultivation, as well as marketing and 

consumption patterns, is critical for success in the production 

of dragon fruit, particularly in drought-affected degraded and 

barren land areas of India. In Asian nations, where traditional 

practitioners utilise herbal medicines to prevent and cure 

ailments, dragon fruit is also regarded a medicinal plant 

(Sofowora et al. 2013) [28]. Perween et al. (2018) [21] found 

that the pulp and peels contain a lot of water, are high in fibre, 

and include a lot of nutrients like vitamins, minerals, and 

antioxidants. Dragon fruit's biological activity has been 

examined and proved in various studies in recent years (Zain 

et al. 2019; Juliastuti et al. 2020) [36, 12].  

 

 
 

Fig 1: Four different types of dragon fruit in world market 

 

Nutritional Values  

Hylocereus undatus, Hylocereus polyrhizus, and Hylocereus 

costaricensis are among the species in the genus Hylocereus, 

but only a few are cultivated for their commercial and 

nutritional value (Muniz et al. 2019) [15]. The nutritional 

qualities of dragon fruit juice derived from various species 

and crops demonstrate that they are significantly variable 

(Jeronimo et al. 2015) [11]. Depending on the species and 

provenance, 100 g of fresh dragon fruit pulp includes above 

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. The authors attributed the lower 

vitamin C concentrations in the Jeronimo et al. (2015) [11] 

studies to several factors: ascorbic acid is susceptible to air 

and light and undergoes oxidative degradation with relative 

ease during juice preparation; the concentration of ascorbic 

acid in fruit varies depending on the type of cultivation, the 

stage of maturity, and other factors; and the concentration of 

ascorbic acid in fruit varies depending on the type of 

cultivation, the stage of maturity, and other factors. H. 

costaricensis (super red pulp), H. polyrhizus (red pulp), and 

H. undatus (white pulp) were obtained from four separate 

locations: Pasuruan (East Java), Sukoharjo and Klaten 

(Central Java), and Bantul districts (Yogyakarta). Vitamin C 

concentrations ranged from 3.3 to 6.0 mg 100 g–1 depending 

on the species and locality; for example, the maximum 

vitamin C content was discovered in Pasuruan super red 

pitaya (6.0 mg 100 g–1), while the lowest value was reported 

in Bantul white pitaya (3.4 mg 100 g–1). Choo and Jong 

(2011) discovered that ascorbic acid contents in two species, 

H. polyrhizus and H. undatus, were 36.65 mg 100 g–1 fresh 

pulp and 31.05 mg 100 g–1 fresh pulp, respectively. Another 

study found 55.8 mg 100 g–1 of ascorbic acid in Hylocereus 

sp., cv. Red Jaina (red skin with red pulp) and 13.0 mg 100 g–

1 in Hylocereus sp., cv. David Bowie (red skin with white 

pulp) (Mahattanatawee, et al. 2006). As a result, vitamin C 

content varies by species, crop, origin, fruit maturity level, 

and extraction method (Rahmawati and Mahajoeno, 2009; 

Ramli and Rahmat, 2014) [25, 26]. The young stem of the pitaya 

includes substantial nutritional contents, including raw protein 

(10.0–12.1 g 100 g–1), raw fibre (7.8–8.1 g 100 g–1), and 

various minerals, including P, K, Ca, Mg, Na, Fe, and Zn, 

with Fe ranging from 7.5–28.8 mg kg–1 of dry mass (Ortiz-

Hernández and Carrillo-Salazar, 2012). Jeronimo et al. (2015) 
[11] analysed the flesh of the species H. undatus and found that 

the most predominant fatty acids were linoleic, oleic and 

palmitic acid, accounting for 50.8%, 21.5% and 12.6% 

of the total fatty acid content, respectively. Linoleic, oleic, 

and palmitic acids were discovered to be the most prevalent 

fatty acids in the meat of the species H. undatus, accounting 

for 50.8 percent, 21.5 percent, and 12.6 percent of the total 

fatty acid content, respectively, according to Jeronimo et al. 

(2015) [11]. Similarly, Ariffin et al. (2009) [4] examined the oil 

extracted from red and white pitaya dragon fruit seeds and 

discovered a high content of essential fatty acids, such as 

linoleic (50%) and linolenic (1%), as well as other fatty acids 

such as cis-vaccenic acid (3%), palmitic acid (17.5%), and 

oleic acid (22.7 percent ). Mono and polyunsaturated fatty 

acids have been shown to be beneficial to human health. 

These acids, for example, have been shown to aid in the 

reduction of low-density and very low-density lipoprotein 

fractions linked to elevated serum cholesterol (Jenkins et al. 

2002) [10]. In addition, linoleic and alpha-linolenic acids are 

necessary to maintain cell membranes, brain function and 

the transmission of nerve impulses under normal conditions 

(Jeronimo et al. 2015) [11]. 

 

Phytochemistry and medicinal properties of dragon fruit 

phytochemical compositions 

Phytochemicals are non-nutrient plant substances that are 

bioactive. Nyamai et al. (2016) [17] found that these chemicals 

are secondary plant metabolites that have health advantages. 

https://www.thepharmajournal.com/
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In recent years, there has been a surge of interest in not just 

identifying the phytochemical substances found in dragon 

fruit, but also in harnessing their potential medical benefits. 

Bioactive chemicals extracted from all portions of the pitaya 

include betalains, flavonoids, polyphenols, terpenoids, 

steroids, saponins, alkaloids, tannins, and carotenoids 

(Jeronimo et al. 2015; Mahdi et al. 2018) [11, 13]. As a result, 

not only the edible sections of the dragon fruit, such as the 

pulp, but also the waste parts, such as the peels, are high in 

phytochemicals and could be used as herbal medicine or 

natural dyes. The phenolic chemicals studied were quinic 

acid, cinnamic acid, quinic acid isomer, 3,4-

dihydroxyvinylbenzene, isorhamnetin 3-O-rutinoside, 

myricetin rhamnohexoside, 3,30-di-O-methyl ellagic acid, 

isorhamnetin aglycone monomer, apigenin, jasmonic acid, 

oxooct. 

 

Antioxidant activities 

Exploitation of natural antioxidant substrates in medicinal 

plants with preventative effects on cellular damage induced 

by free radicals, which are implicated in a variety of diseases 

such as cancer, is on the rise (Young and Woodside, 2001). 

The antioxidant (radical-scavenging) qualities of component 

phenolic compounds (such as flavonoids, phenolic acids, 

stilbenes, lignans, and tannins), alkaloids, and vitamin C may 

explain the appeal of many plants in disease prevention 

(Nyamai et al. 2016; Gan et al. 2017) [17, 7]. Several studies 

have linked antioxidant scavenging activity to total phenolic 

compound concentration (Wu and Ng, 2008) [34]. Phenolic 

substances, such as phenolic acid (e.g. gallic acid) and 

polyphenol (e.g. flavonoids), have been shown to be more 

effective antioxidants in vitro than vitamin C and vitamin E (-

tocopherol) (Nurliyana et al. 2010) [16]. The antioxidant 

activity of different species, as well as the antioxidant content 

of different parts of the plant (e.g. pulp, peel, stem, and 

foliage), have been studied extensively (Wu et al. 2008; 

Nurliyana et al. 2010; Ramli et al. 2014; Jeronimo et al. 2015; 

Moo-Huchin et al. 2017; Mahdi et al. 2018; Zain et al. 2019) 
[34, 16, 26, 11, 13, 36]. The majority of research has concentrated on 

two Hylocereus species that stand out in cultivation and 

distribution: H. polyrhizus and H. undatus. 2, 2'-diphenyl—

picrylhydrazyl (DPPH) (Brand-Williams et al. 1995) [5] and 2, 

2'-azinobis (3-ethylbenzothiazoline-6-sulphonic acid) (ABTS) 

(Re et al. 1999) are two of the most extensively used methods 

for evaluating antioxidant properties. Both are 

spectrophotometric assays that measure the radical 

scavenging activity of antioxidants even when present in 

complex biological mixtures (e.g. plant or food extracts) by 

quenching stable coloured radicals (DPPH or ABTS+). 

Nurliyana et al. (2010) [16] employed DPPH assays to 

compare the radical scavenging activity of H. polyrhizus and 

H. undatus pulps and peels, finding that the peels had stronger 

radical scavenging activity than the pulps in both species. 

Furthermore, at sample concentrations ranging from 0.8 to 1.0 

mg mL–1, the antiradical activity of both species' peels was 

higher than that of the positive control, a powerful synthetic 

antioxidant known as butylated hydroxyanisole (BHA). The 

peels of H. polyrhizus and H. undatus have higher IC50 values 

than BHA (0.15 mg mL–1). In the case of pulps of both 

species, they showed low percentage of radical scavenging 

activities over the measured extract concentrations, 

suggesting that their IC50 values could be higher than 1.0 mg 

mL–1. Interestingly, the total phenolic content (TPC) assay 

demonstrated that peels of both Hylocereus species contained 

higher phenolic content than the pulps. In a further study with 

red pitaya (H. undatus), Jeronimo et al. (2015) [11] obtained 

similar results like Nurliyana et al. (2010) [16] regarding 

the higher antioxidant activity of the peel compared 

to the pulp. Thus, the antioxidant activity of the pitaya peel 

(445.2 mg mL–1) was greater than in the pitaya pulp (1 

266.3 mg mL–1). The highest concentration of compounds 

with antioxidant activity in the fruit peels, usually discarded, 

supports its value as leftovers rich in fibre, nutrients, and 

bioactive compounds. 

 

Antidiabetic properties 
Diabetes mellitus is one of the most common systemic 

disorders in the world, characterised by hyperglucemia caused 

by a pancreatic defect in the generation of insulin and/or 

insufficient sensitivity of cells to insulin action. Diabetic 

therapies have traditionally included herbs such as neem 

(Azadirachta indica), ivy gourd (Coccinia indica), bitter 

gourd (Momordica charantia), jamblon (Syzygium cumini), 

aloe vera (Aloe barbadensis Miller), and chicory (Cichorium 

intybus) in folk medicine in various countries (Adinortey et 

al. 2019) [2]. In general, medicinal plants show antidiabetic 

effects through biochemical mechanisms such as recovery of 

pancreatic β-cell function, improvement of insulin sensitivity 

by receptors, stimulation of insulin secretion, inhibition 

of liver gluconeogenesis, enhanced glucose absorption, and 

inhibition of glucose-6-phosphatase, β-amylase, and β-

glucosidase activities (Adinortey et al. 2019) [2]. Several 

research have looked into the anti-diabetic properties of 

dragon fruit. In insulin resistance rats caused by fructose 

supplementation, Omidizadeh et al. (2014) [18] studied the 

anti-insulin resistant activity of red pitaya (Hylocereus 

polyrhizus). The findings of this study revealed that pitaya 

reduced insulin resistance, implying that the antioxidant and 

soluble dietary fibre content of red pulp pitaya is to blame for 

its anti-insulin resistance properties. In streptozotocin-induced 

diabetic rats, Swarup et al. (2010) [32] found that an aqueous 

extract of the fruit pulp of H. undatus at doses of 250 and 500 

mg kg–1 body weight reduced fasting blood glucose levels, 

but not to normal levels. The reducing effect was limited, and 

greater doses of pulp extract had no effect. Abd Hadi et al. 

investigated the effect of red pitaya (H. polyrhizus) 

consumption on blood glucose levels and lipid profiles in type 

2 diabetes individuals (2012). The investigation lasted seven 

weeks and was divided into three phases: one week before 

therapy, four weeks of treatment (phase 2), and two weeks 

after treatment. Patients were given 400 g and 600 g of pitaya 

per day throughout phase two, without halting their 

medication. Throughout the trial, fasting blood samples and 

anthropometric measurements were taken to see how pitaya 

affected blood glucose, triglyceride, and cholesterol levels. 

The findings revealed that while eating 400 grammes of fruit 

was more helpful in lowering triglyceride levels, eating 600 

grammes was more effective in lowering blood glucose, total 

and LDL cholesterol levels, and increasing HDL cholesterol 

levels. There were no significant variations in body weight or 

total body fat between the two regimens. Poolsup et al. (2017) 
[24] investigated the beneficial effects of red and white dragon 

fruit in diabetes prevention through a systematic review and 

meta analysis of more than 401 studies, including both 

published and unpublished academic research, that compared 

the effect of dragon fruit with placebo or no treatment in 
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prediabetes or type 2 diabetes subjects. There is a general 

trend to observe a greater reduction of blood glucose with 

higher doses of pitaya, but Poolsup et al. (2017) [24] concluded 

that due to restricted available data and poor quality 

of clinical evidence, further well-controlled clinical trials are 

yet required to further evaluate the clinical benefits of this 

fruit in prediabetes and type 2 diabetes patients.  

 

Antiviral and antimicrobial activity 

The physiological and biochemical foundation of plant 

resistance to pathogen attacks (i.e. virus, fungus, or bacteria) 

is linked to secondary metabolites produced by plants during 

microbial infection (Mickymaray, 2019) [14]. Secondary 

metabolites implicated in plant immunity can be classified 

using a variety of criteria, including core structure, common 

precursors, and modes of action. Defensive metabolites 

produced and stored constitutively in plant tissue are called 

phytoanticipins (e.g. saponins, glucosinolates, cyanogenic 

glucosides, and benzoxazinone glucosides), whereas those 

synthesised de novo in response to infection are called 

phytoalexins (e.g. camalexin, phenylalanine-derived 

phytoalexins like resveratrol, isoflavonoids like glyceollins, or 

terpenoids). The benefits of the consumption of plants against 

a wide range of pathogenic microorganisms are associated 

with different bioactive compounds, including secondary 

metabolites with greater antimicrobial properties like 

flavonoids (flavones, flavonols, flavanols, isoflavones, 

anthocyanidins), terpenoids (sesquiterpene lactones, 

diterpenes, triterpenes, polyterpenes), steroids, phenolic acids 

(hydroxybenzoic, hydroxycinnamic acids), stilbenes, lignans, 

quinones, tannins, coumarins (simple coumarins, 

furanocoumarins, pyranocoumarins), alkaloids, glycosides, 

saponins, lectins, and polypeptides, which exhibit a great 

antimicrobial potential (Tahera et al. 2014, Mickymaray, 

2019) [33, 14]. The antimicrobial activity of the plant extracts 

and their bioactive compounds involves different mechanisms 

such as to promote microbial cell wall disruption and lysis, 

induce generation of oxygen species production to kill 

microbes, prevent biofilinhibit cell wall construction, inhibit 

several enzymes related to the replication of microbial DNA, 

inhibit energy synthesis of microbes, and inhibit bacterial 

toxins to the host (Mickymaray, 2019) [14].  

 

Anticancer activity 

The antiproliferative potential of dragon fruit is related to its 

content of strong antioxidants such as polyphenol, 

anthocyanin, betalains, steroids and triterpenoids (Wu et al. 

2008) [34]. Among these compounds, aside from antimicrobial 

and antiviral properties, betalains can also inhibit the lipid 

peroxidation, cyclooxygenase (COX-1 and COX-2) enzymes 

and proliferation of human tumour cells (Strack et al. 2003; 

Afandi et al. 2017) [29, 3]. Supercritical carbon dioxide extracts 

of pitaya peels from H. polyrhizus and H. undatus possess 

antioxidant and cytotoxic activities, as demonstrated 

by Luo et al. (2014) [37]. The extracts of both pitaya species 

showed cytotoxic activity against three types of cells, i.e. PC3 

(human prostate cancer cell line), Bcap-37 (human breast 

cancer cell line), and MGC-803 (human gastric cancer cell 

line) with IC50 values ranging from 0.61 to 0.73 mg mL–1. 

Luo et al. (2014) [37] also identified β-amyrin, β-sitosterol, and 

stigmast-4-en-3-one as the compounds responsible for 

the cytotoxic activities. The cell cycle analysis showed that 

the pulp extract caused an increase in G0 /G1 phase followed 

by a decrease in G2 /M phase. Moreover, the extract induced 

apoptosis in MCF-7 cells and suppression of BRCA1, 

BRCA2, PRAB (progesterone receptor isoform A and B), and 

Erα (estrogenic receptor α) gene expressions. Wu et al. (2008) 
[34] also proved the antiproliferative activity of pitaya extract 

against B16F10 melanoma cell line. This study revealed that 

the antiproliferative activity of the peel extract on B16F10 

melanoma cancer cells was stronger than that of the pulp 

extract Anti-hyperlipidaemic and anti-obesity activities. 

Dyslipidaemia is a complex disease and major risk factor for 

adverse cardiovascular events, as it is known to promote 

atherosclerosis. With the aim of evaluating the effect of red 

dragon fruit peel powder (H. polyrhizus) on the blood lipid 

levels, Hernawati et al. (2018) [9] fed different groups 

of hyperlipidaemic Balb-C male mice with different doses 

of pitaya peel powder, ranging from 50 to 200 mg kg–1 body 

weight (BW) during 30 days. After the treatment, blood 

samples of each group were analysed for total cholesterol 

levels, triglycerides, and low-density lipoprotein cholesterol 

(LDL-c) and the results showed that all these parameters 

decreased along with increasing doses of red dragon fruit peel 

powder. The study of Suastuti et al. (2018) [30] on the anti-

obesity and hypolipidaemic activity of methanol flesh extract 

of H. costaricensis showed that obese rats fed the flesh extract 

at a dose of 100 mg kg–1 BW decreased significantly their 

body weight, Lee obesity index, organ weight, visceral fat 

weight, total cholesterol, low-density lipoprotein, 

triglycerides, very low-density lipoprotein, and total 

cholesterol/high-density lipoprotein (HDL) ratio. In contrast, 

the concentration of HDL-cholesterol, faecal fat and 

cholesterol increased in these rats. Sudha et al. (2017) [31] 

evaluated in vitro the antioxidant, antidiabetic, and anti-lipase 

activities of white pitaya (H. undatus) juice extract. 

The phytochemical screening of the white dragon fruit 

revealed the presence of bioactive compounds with 

antioxidant, antidiabetic, and antilipase activities, such 

as triterpenoid, alkaloid, flavonoid, and saponin, with great 

value and potential uses. In short, bioactive compounds in 

dragon fruit extracts, including crude fibre, phenolic, 

polyphenol, and flavonoid content, contribute to the decrease 

of serum lipid profile, since these antioxidants are able 

to inhibit the absorption of cholesterol in the intestine, 

facilitating its excretion through the faeces. Rodriguez et al. 

(2016) [27] reported anti-inflammatory activity of maltodextrin 

encapsulated and non-encapsulated betalains from H. 

polyrhizus peel extract. Betalains are unstable and sensitive 

to degradative factors such as temperature, pH, oxygen, or 

light, but their bioactivity can be extended by encapsulation 

through the addition of a protective and impermeable layer 

(Rodriguez et al. 2016) [27]. Betalains inhibited sodium 

dodecyl sulphate (SDS)-induced vascular irritation of duck 

embryo chorioallantoic membrane (CAM). Free radicals may 

be main pro-inflammatory mediators; thus, removal 

of the mediators leads to alleviation of the inflammatory 

response (Rodriguez et al. 2016) [27]. Eldeen et al. (2020) [6] 

investigated the anti-inflammatory properties of flesh and peel 

of H. undatus and identified its main bioactive compounds. 

They found betalains, which are known to have high radical 

scavenging activity, and they reported for the first time 

the presence of squalene (a polyunsaturated hydrocarbon with 

a formula of C30H50 and formed by six isoprene units) 

in the flesh of the fruit as the dominant constituent (13.2%). 

According to Rahmawati et al. (2019) [25], the high content of 
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vitamin C in the dragon fruit is responsible for its anti-

anaemia activity, as it facilitates the absorption of iron needed 

in the production of blood and non-heme iron. Prebiotic 

potential. Prebiotics are non-digestible oligosaccharides that 

stimulate the growth of normal flora in the colon and provide 

protective effects against intestinal diseases, such as colon 

cancer (Gibson et al. 2004) [8] 

 

Conclusion  

The dragon fruit has several health benefits due to its 

nutritional and medicinal qualities, most notably in the 

regulation and management of oxidative stress. Bioactive 

chemicals found in all sections of the pitaya (stems, flowers, 

peels, and pulps) are involved in a wide range of biological 

activities, including antioxidant, antibacterial, and anticancer 

properties. These include betalains, flavonoids, polyphenols, 

terpenoids and steroids, saponins, alkaloids, tannins, and 

carotenoids, which have been shown to be effective, healthier, 

safer, and longer-lasting alternatives to synthetic drugs for the 

treatment and prevention of diseases like diabetes, cancer, 

obesity, hyperlipidemia, and pathogenic agents like viruses, 

bacteria, and fungi. 

 

References 

1. Abd Hadi N, Mohamad M, Rohin MAK, Yusof RM. 

Effects of red pitaya fruit (Hylocereus polyrhizus) 

consumption on blood glucose level and lipid profile 

in type 2 diabetic subjects. Borneo Science, c2016, 31. 

2. Adinortey MB, Agbeko R, Boison D, Ekloh W, 

Kuatsienu LE. Biney EE, et al. Phytomedicines used for 

diabetes mellitus in Ghana: A systematic search and 

review of preclinical and clinical evidence. Evidence-

Based Complementary and Alternative Medicine, c2019. 

3. Afandi A, Lazim AM, Azwanida NN, Bakar MA, 

Airianah OB, Fazry S. Antibacterial properties of crude 

aqueous Hylocereus polyrhizus peel extracts in lipstick 

formulation against gram-positive and negative bacteria. 

Malaysian Applied Biology. 2017;46(2):29–34. 

4. Ariffin AA, Bakar J, Tan CP, Rahman RA, Karim R, 

Loi CC. Essential fatty acids of pitaya (dragon fruit) seed 

oil. Food Chemistry. 2009;114(2):561–564. 

5. Brand-Williams W, Cuvelier ME, Berset CLWT. Use 

of a free radical method to evaluate antioxidant activity. 

Food science and Technology. 1995;28(1):25–30. 

6. Eldeen IMS, Foong SY, Ismail N, Wong KC. Regulation 

of pro-inflammatory enzymes by the dragon fruits from 

Hylocereus undatus (Haworth) and squalene – Its major 

volatile constituents. Pharmacognosy Magazine. 

2020;16(68):81-86. 

7. Gan J, Feng Y, He Z, Li X, Zhang H. Correlations 

between antioxidant activity and alkaloids and phenols of 

maca (Lepidium meyenii). Journal of Food Quality, 

c2017, p. 3185945. https://doi.org/10.1155/2017/3185945 

8. Gibson GR, Probert HM, Loo JV, Rastall RA, Roberfroid 

MB. Dietary modulation of the human colonic 

microbiota: Updating the concept of prebiotics. Nutrition 

research reviews. 2004;17(2):259-275. 

9. Hernawati S, Setiawan NA, Shintawati R, Priyandoko D. 

The role of red dragon fruit peel (Hylocereus polyrhizus) 

to improvement blood lipid levels of hyperlipidaemia 

male mice. Journal of Physics: Conference Series, c2018, 

p. 1013. 

10. Jenkins DJ, Kendall CW, Marchie A, Parker T, Connelly 

PW, et al. Dose response of almonds on coronary heart 

disease risk factors: Blood lipids, oxidized low density 

lipoproteins, lipoprotein (a), homocysteine, and 

pulmonary nitricoxide. A randomized, controlled, 

crossover trial. Circulation. 2002;106(11):1327–1332. 

11. Jeronimo MC, Orsine JVC, Borges KK, Novaes MRCG. 

Chemical and physical-chemical properties, antioxidant 

activity and fatty acids profile of red pitaya [Hylocereus 

undatus (Haw.) Britton & Rose] grown in Brazil. Journal 

of Drug Metabolism and Toxicology. 2015;6(4):1–6. 

12. Juliastuti WS, Budi HS, Maharani CA. Effect of dragon 

fruit (Hylocereus polyrhizus) peel extract on collagen 

fiber density of rat socket healing. Indian Journal 

of Public Health Research & Development. 

2020;11(1):1682–1686. 

13. Mahdi MA, Mohammed MT, Jassim AMN, Mohammed 

AI. Phytochemical content and anti-oxidant activity 

of Hylocereus undatus and study of toxicity and the 

ability of wound treatment. Plant Archives. 

2018;18(2):2672-2680. 

14. Mickymaray S. Efficacy and mechanism of traditional 

medicinal plants and bioactive compounds against 

clinically important pathogens. Antibiotics. 

2019;8(4):201-257. 

15. Muniz JPDO, Bomfim IGA, Corrêa MCDM, Freitas BM. 

Floral biology, pollination requirements and behavior 

of floral visitors in two species of pitaya. Revista Ciência 

Agronômica. 2019;50(4):640–649. 

16. Nurliyana RD, Syed Zahir I, Mustapha Suleiman K, 

Aisyah MR, Kamarul Rahim K. Antioxidant study 

of pulps and peels of dragon fruits: A comparative study. 

International Food Research Journal. 2010;17:367–375. 

17. Nyamai DW, Arika W, Ogola PE, Njag ENM, Ngugi 

MP. Medicinally important phytochemicals: An untapped 

research avenue. Research and Reviews: Journal 

of Pharmacognosy and Phytochemistry. 2016;4(4):35–49. 

18. Omidizadeh A, Yusof RM, Roohinejad S, Ismail A, 

Bakar MZA, Bekhit AEDA. Anti-diabetic activity of red 

pitaya (Hylocereus polyrhizus) fruit. Royal Society of 

Chemistry Advances. 2014;4(108):62978–62986. 

19. Ortiz-Hernández YD, Carrillo-Salazar JA. Pitahaya 

(Hylocereus spp.): A short review. Comunicata Scientiae. 

2012;3(4):220–237. 

20. Paxton JD. Phytoalexins – A working redefinition. 

Journal of Phytopathology. 1981;101(2):106–109. 

21. Perween T, Mandal KK, Hasan MA. Dragon fruit: 

An exotic super future fruit of India. Journal 

of Pharmacognosy and Phytochemistry. 2018;7(2):1022–

1026. 

22. Piasecka A, Jedrzejczak-Rey N, Bednarek P. Secondary 

metabolites in plant innate immunity: conserved function 

of divergent chemicals. New Phytologist. 

2015;206(3):948–64. 

23. Pol T, Held C, Westerbergh J, Lindbäck J, Alexander JH, 

Alings M, et al. Dyslipidemia and risk of cardiovascular 

events in patients with atrial fibrillation treated with Oral 

anticoagulation therapy: Insights from the ARISTOTLE 

(Apixaban for reduction in stroke and other 

thromboembolic events in atrial fibrillation) trial. Journal 

of the American Heart Association. 2018;7(3):7444. 

24. Poolsup N, Suksomboon N, Paw NJ. Effect of dragon 

fruit on glycemic control in prediabetes and type 2 

diabetes: A systematic review and meta-analysis. PloS 

https://www.thepharmajournal.com/


 
 

~ 331 ~ 

The Pharma Innovation Journal https://www.thepharmajournal.com 
one. 2017;12(9):184577. 

25. Rahmawati B, Mahajoeno E. Variation of morphology, 

isozymic and vitamin C content of dragon fruit varieties. 

Nusantara bioscience. 2009;1(3):131–137. 

26. Ramli NS, Rahmat A. Variability in nutritional 

composition and phytochemical properties of red pitaya 

(Hylocereus polyrhizus) from Malaysia and Australia. 

International Food Research Journal. 2014;21(4):1689–

1697. 

27. Rodriguez EB, Vidallon MLP, Mendoza DJR, Reyes CT. 

Health-promoting bioactivities of betalains from red 

dragon fruit (Hylocereus polyrhizus (Weber) Britton and 

Rose) peels as affected by carbohydrate encapsulation. 

Journal of the Science of Food and Agriculture. 

2016;96(14):4679-89. 

28. Sofowora A, Ogunbodede E, Onayade A. The role and 

place of medicinal plants in the strategies for disease 

prevention. African Journal of Traditional, 

Complementary and Alternative Medicine. 

2013;10(5):210–229. 

29. Strack D, Vogt T, Schliemann W. Recent advances 

in betalain research. Phytochemistry. 2003;62(3):247–

269. 

30. Suastuti NGMADA, Bogoriani NW, Putra AAB. Activity 

of Hylocereus costarioensis extract as antiobesity and 

hypolipidemic of obeserats. International Journal 

of Pharmaceutical Research & Allied Sciences. 

2018;7(1):201–208. 

31. Sudha K, Baskaran D, Ramasamy D, Siddharth M. 

Evaluation of functional properties of Hylocereus 

undatus (White dragon fruit). International Journal 

of Agricultural Science and Research. 2017;7(5):451–

456. 

32. Swarup KRA, Sattar MA, Abdullah NA, Abdulla MH, 

Salman IM, Rathore HA, et al. Effect of dragon fruit 

extract on oxidative stress and aortic stiffness 

in streptozotocin-induced diabetes in rats. 

Pharmacognosy Research. 2010;2(1):31–35. 

33. Tahera J, Feroz F, Senjuti JD, Das KK, Noor R. 

Demonstration of anti-bacterial activity of commonly 

available fruit extracts in Dhaka, Bangladesh. American 

Journal of Microbiological Research. 2014;2(2):68–73. 

34. Wu SJ, Ng LT. Antioxidant and free radical scavenging 

activities of wild bitter melon (Momordica charantia 

Linn. var. Abbreviate Ser.) in Taiwan. LWT – Food 

Science and Technology. 2008;41(2):323–330. 

35. Young IS, Woodside JV. Antioxidants in health and 

disease. Journal of Clinical Pathology. 2001;54(3):176–

186. 

36. Zain NM, Nazeri MA, Azman NA. Assessment 

on bioactive compounds and the effect of microwave 

on Pitaya peel. Jurnal Teknologi. 2019;81(2):11-19. 

37. Luo Y, Guo W, Ngo HH, Nghiem LD, Hai FI, Zhang J, 

et al. A review on the occurrence of micropollutants in 

the aquatic environment and their fate and removal 

during wastewater treatment. Science of the total 

environment. 2014;473:619-641. 

https://www.thepharmajournal.com/

