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The flower of white flesh dragon fruit, Hylocereus undatus which is called

bawanghua is widely used in China as a medicinal food. In a previous study, it is

reported that bawanghua contain six flavonoids (Yi, Wu, Wang & Ye, 2011).

Flavonoid has an anti-inflammatory effect in a neurodegenerative disorder such as 

Alzheimer's disease (Spagnuolo, Moccia & Russo, 2017). There are also several 

studies on the Hylocereus undatus flower that found that the flower helps assist the

therapy for atherosclerosis, diseases that related to lung such as tuberculosis and 

bronchitis (Liang, Li, & Wang, 1995; Zhonghua & Bencao, 2004). However, there is 

lack of data in the literature concerning the antioxidant properties of Hylocereus flower

in Malaysia even in South East Asia. Other studies only focusing on the pulp, peel and 

seed of Hylocereus species and only a few studies on the flower. There is a study on

the antioxidant activity, total phenolic and flavonoid content of Hylocereus undatus 

flower but the study only includes one species of Hylocereus flower (Li, Gao, Han,

Lin, Hu & Chen, 2013). 

Thus, this study aimed to determine the total phenolic content and total 

flavonoid content and the total antioxidant activity of two Hylocereus flower, which

are Hylocereus undatus and Hylocereus polyrhizus. 
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1.4 Objectives of the study 

Genenl objective 

To study total phenolic content, total tlavonoid content and the total 

antioxidant activity of Hylocereus flower which are Hylocereus undatus and 

Hylocereus polyrhizus. 

Specific objectives 

1. To determine and compare the total phenolic content and total flavonoid

content of two Hylocereus flower in the aqueous and ethanolic extract. 

2. To determine and compare the total antioxidant activity (DPPH free radical

antioxidant activity and Ferric Reducing Antioxidant Power assay) in the 

aqueous and ethanolic extract. 

3. To determine the correlation between total phenolic content, total flavonoid

content and total antioxidant activity of two Hylocereus flower. 
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neurodegenerative diseases such as Alzheimer's disease, Parkinson's disease 

(Halliwell, 1994). 

The breakage of a chemical bond where each fragment keeps one electron, by 

breaking a bond to give another radical and redox reactions forms free radical. Free 

radicals, ROS have several types include hydroxyl, superoxide, hydrogen peroxide, 

peroxyl, organic hydroperoxide, singlet oxygen and ozone. RNS includes nitric oxide, 

peroxynitrite, peroxynitrous acid and nitrogen dioxide (Devasagayam et al., 2004). All 

types of free radical capable to cause cellular damage by reacting with lipid 

membranes and other nearby molecules. 

Free radicals can be formed through enzymatic and non-enzymatic reactions. 

Enzymatic reactions generating free radicals include those involved in the respiratory 

chain, the phagocytosis, the prostaglandin synthesis and the cytochrome P450 system 

(Halliwell & Gutteridge, 2007; Valko et al., 2004; Valko et al., 2007). For example, 

the superoxide anion radical is generated through several oxidation processes of cell 

systems such as NADPH oxidase, xanthine oxidase and peroxidases which when it 

formed, it generates various ROS and RNS. Free radicals also can be formed from 

non-enzymatic reactions of oxygen with organic compounds including a compound 

that is initiated by ionizing radiations. Besides that, free radical can be produced by 

enzymatic reaction through aerobic respiration in mitochondria (Pham-Huy, He, & 

Pham-Huy, 2008). 

Reactive oxygen species or ROS are the oxygen-free radicals which are the 

main byproducts of free radical and were formed continuously in aerobic organisms. 

ROS can be generated endogenously and exogenously. ROS which is endogenously 

sourced include mitochondria, cytochrome P450 metabolism, peroxisomes and 

inflammatory cell activation. Besides that, neutrophils, eosinophils and macrophages 
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the increasing trend of consuming food that rich in antioxidants can be seen in the last 

decade (Alvarez-Parrilla et al., 2007). 

2.2 Antioxidant 

Antioxidants can be defined as molecules that neutralize the excess of free 

radicals in order to protect body cells against deleterious effect of free radical and 

contribute to preventing degenerative diseases (Pham-Huy et al., 2008). Antioxidants 

play important role in several mechanisms including reducing free radical activity, 

scavenging free radicals, potential complexing of pro-oxidant metals and quenching 

of singlet oxygen (Tachakittirungrod, Okonogi & Chowwanapoonpohn, 2006). 

The human body has mechanisms to counteract oxidative stress by producing 

antioxidants, either naturally generated in situ ( endogenous antioxidants), or externally 

supplied through foods ( exogenous antioxidants). Endogenous antioxidants which are 

generated in body act as the first-line defence against free radical. However, the 

antioxidants are not enough thus human body mostly relies on antioxidant from food 

such as fruits and vegetables. 

The protective effect at different stages of oxidation process can be used to 

classified antioxidant into primary and secondary antioxidants. Primary antioxidants 

stop or delay oxidation by releasing an electron to free radicals to make them more 

stable molecule while secondary antioxidant function in several mechanisms such as 

binding of metal ions, scavenging oxygen and converting hydroperoxides to non­

radical species (Norshazila, Zahir, Suleiman, Aisyah, & Rahim, 2010). 

The oxidation process is a chemical reaction that transfers electrons from a 

substance to an oxidizing agent and through this reaction, free radicals are produced. 
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The free radicals can initiate chain reaction process which could lead to cell damage 

and antioxidant plays its role to terminate these chain reactions. The reactions are

stopped by antioxidant by removing the free radical intennediates and inhibit other

oxidation reaction. Antioxidant molecules become oxidized when it destroys free

radical thus, antioxidants are often reducing agents such as thiols, ascorbic acid and

polyphenols (Sies, 1997).

Antioxidant molecules become oxidized when it destroys free radicals thus it 

is important that the antioxidant resources must be continuously restored. Antioxidant 

molecules may be effective against free radicals at one particular system, but the same 

antioxidant may not be effective in other systems. Besides that, an antioxidant in 

certain condition can act as a pro-oxidant where it generates toxic ROS or RNS (Young 

& Woodside, 2001). 

Antioxidant also can be defmed as molecules that possess radical scavenging 

capacity which have potential protective effect against deleterious effect of free 

radical. Oxidative stress alters cell membranes and other structures such as protein, 

lipids, lipoprotein and DNA. Oxidative stress can damage protein and lead to structural 

damage and affect the enzyme activity and oxidative stress on DNA can lead to 

mutation of cells and cause cancer. Oxidative stress which has a deleterious effect if 

not regulated properly, oxidative stress can cause degenerative and chronic disease as

well as accelerate ageing process (Pham-Huy et al., 2008). Thus, these antioxidants

are important in the prevention of degenerative diseases.

The antioxidant has been widely used in food industry to increase the shelf life

of foodstuffs and the usage of synthetic antioxidant such as butylated hydroxyanisole

(BHA) and butylated hydroxytoluene (BHT) is common food additives. Antioxidant
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in food prevents the food from becoming rancid, maintain its colour, texture and 

nutritional value and prevent the formation of toxic compound (Carocho, Morales, & 

Ferreira, 2018). However, these synthetic antioxidants have shown a toxic effect on 

health compared to the usage of natural antioxidant and synthetic antioxidant also 

show low solubility and moderate antioxidant activity (Pourmorad, Hosseinimehr & 

Sbabahimajd, 2006). Thus, the increasing demand for alternative and safe antioxidant 

from natural sources can be seen over the years. 

2.3 Phenolic compound 

The phenolic compound can be characterized by at least one aromatic ring (C6) 

have one or more hydroxyl groups (Bravo, 1998). The group of compounds are usually 

referred to as polyphenols despite structural diversity. These polyphenols include 

simple phenols such as phenolic acids and derivatives and also complex structures 

such as flavonoids, flavones and anthocyanins (Alvarez-Parrilla et al., 2007). 

Polyphenols are considered to be more important antioxidant compared to 

others due to a large array of reaction including free radical scavenging, metal 

chelation and enzyme modulation activities and inhibition of LDL oxidation (Rodrigo 

& Bosco, 2006). Phenolic compound is one of the most widely occurring groups of 

phytochemicals, are of considerable physiological and morphological importance in 

plants where the compound plays a role in growth and reproduction while providing 

protection from pathogen and predators (Balasundram, Sundram & Samman). 

The shikimate pathways are the most important in the synthesis of plant 

phenolics (Strack, 1997). Phenolic compounds are secondary metabolites that are 

derivatives which are formed by condensation of addition reactions in plant pathways 

which are pentose phosphate, shikimate and phenylpropanoid (Randhir, Lin & Shetty, 
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2004 ). The phenolic compound can be classified as simple phenols and phenolic acids 

such as syringic acid, benzoic acid, gallic acid, chlorogenic acid and other associates 

and polyphenols which are classified into several groups including flavonoids, tannins 

and stilbenes. 

Studies on phenolic compounds show that the compound has a beneficial effect 

on health as it is anti-allergenic, anti-atherogenic, anti-inflammatory, anti-microbial, 

antioxidant, anti-thrombotic, cardioprotective and vasodilatory effects (Balasundram, 

Sundram & Samman). The ability of a phenolic compound to scavenge free radicals, 

donate hydrogen atom or electron or chelate metal cation contribute to their antioxidant 

activity (Balasundram, Sundram & Samman). 

Most of the health benefits of phenolic compounds are derived from high 

consumption of natural antioxidant such as fruits and vegetables which contain high 

antioxidant properties (Heim, Tagliaferro & Bobilya, 2002). Higher intake of natural 

antioxidant has been associated to lower the risk of degenerative diseases such as 

cancer, cardiovascular disease and diabetes (Cai, Luo, Sun & Corke, 2003). In the 

previous study which studies on 112 species of traditional Chinese plant shows that 

these medicinal plants have significantly stronger antioxidant activity and contain 

more phenolic compound compared to common fruits and vegetables (Cai, Luo, Sun 

& Corke, 2003). 

An increasing interest in phenolic compounds can be seen among food and 

medical scientists since these compounds have a very strong in vitro and in vivo

antioxidant as well as their abilities to scavenge �e radicals, break radical chain 

reaction and chelate metals (Liu & Yao, 2006). All plant phenolic compounds have 
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Conswnption of natural antioxidant such as fruits and vegetables which contain 

flavonoid has been reported to be inversely associated with the incidence of vascular 

diseases as flavonoid reduce the rate of formation of oxidi7.ed LDL and inhibit the 

growth of plaque at artery which could lead to atherosclerosis (Naderi, Asgary, Sarraf­

Zadegan & Shirvany, 2003 ). Flavonoid also acts as cancer chemopreventive agents as 

flavonoid can modify enzymes and bind carcinogens to DNA and prevents mutation 

of the cell which could lead to development cancerous cell (Siess et al., 1996). For 

example, green tea and black tea which is a significant source of antioxidants protect 

against cancer by causing cell cycle arrest and inducing apoptosis and inhibit tumour 

development (Ahmad, Feyes, Nieminen, Agarwal & Mukhtar, 1997; Nakamura, 

Harada, Kawase, Matsuda & Tomita, 1992). 

2.S Dragon fruit

Dragon fruit was first introduced in Malaysia approximately more than ten 

years ago (Amat @ Halimi & Mohd Satar, 2007). Dragon fruit is known for their 

unique appearance and vibrant colour of their flesh. The most common species in 

Malaysia are white flesh dragon fruit (Hylocereus undatus) and red flesh dragon fruit 

(Hylocereus polyrhizus). Dragon fruit which belongs to a cactus family, Cactaceae can 

grow up to 20 ft high and climb using aerial roots on everything from trees to brick 

walls with ribbed stems, green and growing spinier with age (Halimoon & Hasan, 

2010). Toe average weight of dragon fruit is around 350 g and this fruit grows better 

at climate that is dry with annual rainfall ranges from 20-50" per year (Nurliyana, Syed 

Zahir, Mustapha Suleiman, Aisy� & Kamarul Rahim, 2010). 

Dragon fruit is a popular crop in several countries such as Australia, China, 

Malaysia, Nicaragua, Taiwan and Vietnam and this fruit has become a major export in 
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Vietnam which led to a higher price in the market compared to Durian which is known 

as "King of Fruits". The advantages of growing this crop are that once it is planted, it 

can grow up to 20 years and one plant of dragon fruit can produce up to four to six 

cycles of fruits per year (Gunasena, Pushpakumara & Kariyawasam, 2006). 

Fruit maturity can be divided into physiological and commercial maturity 

where physiological maturity referred to the development stage of the plant starting 

from maximum growth to senescence stage while commercial maturity is the 

requirements need of the markets (Wills et al., 2007). Dragon fruit is considered to be 

ready for harvesting when they are fully expanded, and the skins become 85% red in 

colour. 

The flower of dragon fruit is called "Queen of the Night" due to its nocturnal 

properties where it only blooms at night and starts to wilt during the day. The flowers 

bloom once every 15 days, around the 1st and 15th days of the lunar calendar. The 

flower of dragon fruit which is huge, beautiful and fragrant can grow up to 30 cm in 

diameter. The edible flower of white flesh dragon fruit (H undatus) has been used in 

Chinese communities in healthy soups to remove phlegm, relieve a cough and 

moistum.e the lung (Zhou, 2001). 

The brilliant colour of red flesh dragon fruit is due to a pigment called 

betacyanins and the colour has led to many studies on the fruit to be used as colouring 

agents compared to white flesh dragon fruit which is lacking the pigment betacyanins 

(Wybraniec et al., 2001 ). The exotic features, attractive colours and the sweet taste of 

dragon fruit has led to several studies on the fruit. The red pigment of red flesh dragon 

fruit called betacyanins has been the interest of scientist and it is known that dragon 

fruit contains high antioxidant activity which is beneficial against free radical to 
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prevent the development of degenerative diseases. Previous studies on dragon fruit 

show that red flesh dragon fruit (H. po/yrhizus) contain higher antioxidant activity 

compared to white flesh dragon fruit (H undatus) as it is rich in an antioxidant-rich 

compound such as a flavonoid and phenolic compound (Park et al., 2008). 

The peel of dragon fruit also contributes as a source of betacyanins compounds 

since they contain the same pigment as the pulp of the fruit. A study by Nurliyana, 

Syed Zahir, Mustapha Suleiman, Aisyah & Kamarul Rahim (2010), shows that the 

peels of red flesh and white flesh dragon fruit contain higher total phenolic content 

compared to the pulp of red flesh and white flesh dragon fruit. The higher total 

phenolic content in peels of dragon fruit compared to its pulp may be due to the 

presence of different kinds of antioxidant compounds. Besides that, a previous study 

confirmed the existence of organic acid and the peel carbohydrate components such as 

pectin, starch, cellulose and others (Jamilah et al., 2011). 

Studies on the seed of dragon fruit revealed that there is major fatty acid present 

in the seed such as linoleic acid, palmitic acid and oleic acid (Chemah et al., 2010; Lim 

et al., 2010). The seed oil of red flesh dragon fruit and white flesh dragon fruit contain 

a-tocopherol and high amount of P-sitosterol (Lim et al., 2010).

Dragon fruit has been processed into several food products and been 

commercialized including beverages, jellies, jams and confectionery due to its 

attractive colour. The red colour of the fruit has been used as colouring agents and 

been a replacement for synthetic dyes. Besides the pulp, the flower also has been 

commercially advertised in China in fonn of health beverages (Xia, Zhong & Guo, 

2004). 
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The fruit is believed to be a rich source of dietary fibres, minerals and 

antioxidants. The seed which contains a-tocopherol and high amount of P-sitosterol 

can be a good source of tocopherols and phytosterols. The red flesh dragon fruit 

(Hpolyrhizus) contain higher antioxidant activities compared to white flesh dragon 

fruit which can be beneficial to human health as it has the ability to scavenge free 

radicals to prevent the development of degenerative disease and acts as 

chemopreventive agents. 

2.6 Traditional Chinese Medicine 

Traditional Chinese Medicine (TCM) which are originated in ancient China 

has been practised over thousands of years. In Chinese communities, the alternative 

treatment has been used alongside western treatment to relieve a disease or symptoms 

of a disease. In Singapore and Hong Kong, the use of TCM is significant as 54% of 

pregnant women in Hong Kong practised TCM mainly the usage of Chinese herbal 

medicine. TCM has become increasingly popular in western countries as it is safe, 

effective and free from side effects (Kam & Liew, 2002). 

The medicinal herbs are classified based on the physical properties of the herb. 

The 'five elements' theory classified the herb based on taste whether it is sour, bitter, 

sweet, pungent or salty while the herb can also be classified using the properties of the 

herb whether it is cold, warm, heat or cold. For example, 'hot' symptoms will be 

treated with 'cold' herbs. The classification of the herb according to their chemical 

properties is a complicated process as there is no standardization of the classification 

system (Kam & Liew, 2002). 

TCM uses the theories of yin-yang and "five elements" where the main goal of 

the treatment is to correct the imbalance. TCM includes many different practices 
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including acupuncture, Chinese herbal medicine, Chinese therapeutic massage, dietary 

therapy and tai chi. Several studies show that Chinese medicinal plants contain higher 

antioxidant content than common plants (Cai, Luo, Sun & Corke, 2004; Dragland, 

Senoo, Wake, Holte & Blomhoff, 2003). TCM which incorporate natural products 

from plants and plants contain naturally occurring antioxidant properties which can 

combat many degenerative diseases. 

An in vivo study on antioxidant properties of herbal medicine Salvia

miltiorrhiza Bunge which contain salvianolic acid B has shown that the herbal 

medicine able to treat atherosclerosis as it lowers the LDL cholesterol levels in a 

cholesterol-fed rabbit model (Wu, Hong, Lin, Wu & Shiao, 1998). Besides that, 

trilinolein which are abundant in plant Panax pseudoginseng has been used to treat 

circulatory disorder as it improves the erythrocyte deformation and inhibit platelet 

aggregation (Kam & Liew, 2002). 

The Chinese herbal medicine is usually boiled in water and the extracts are 

used for consumption and it is been treated as a health tonic or as anti-ageing remedies. 

A herbal medicinal plant that is under "pro" category is consumed as supplementation 

to maintain overall health. The flavonoid, phenolic acid and tannins are the phenolic 

compounds that contribute the antioxidant activity in Chinese medicinal plants which 

have been associated to be anti-inflammatory, anti-carcinogenic and anti­

atherosclerotic (Wong, Li, Cheng & Che� 2005). 
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3.2 Experimental Design 

Flower of Hylocereus undatus 

(Haw.) Britt. & Rose 

(White flesh dragon fruit) 

Flower of Hylocereus 

polyrhizus (F.A.C WEBER) 

Britt. & Rose 

(Red flesh dragon fruit) 

Preparation of sample 

Aqueous extraction 

Determination of total 

antioxidant activity 

DPPH Free radical 

scavenging assay 

- Ferric Reducing and

Antioxidant Power

(FRAP) Assay

Extraction 

Determination of 

total phenolic content 

- Folin-Ciocalteu

method

Figure 3.1: Schematic experimental design 
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Figure 3 .1 explained the experimental design of the research. The flower of 

H undatus and H.polyrhizus were conveniently sampled from dragon fruit farm in 

Kluang, Johor. Then both flowers were prepared for aqueous and ethanolic extraction. 

The total antioxidant activity of aqueous and ethanolic extract of flower H. undatus and 

Hpolyrhizus were determined using DPPH radical scavenging assay and Ferric 

Reducing Antioxidant Power (FRAP) assay. The total phenolic content of both flowers 

in aqueous and ethanolic extracts was determined by Folin-Ciocalteu method while 

aluminium chloride colorimetric assay was used to determine the total flavonoid 

content. 

3.3 Preparation of sample 

The flower of H. undatus and H. polyrhizus were collected from a dragon fruit 

farm located at Kluang, Johor. One kilogram of each sample conveniently sampled. 

The flowers were taken to the laboratory in UPM to be cleaned and washed under 

running tap water and the damaged parts will be discarded. After the flowers air-dried, 

the flowers were weighed and cut into the smaller portion with 2 to 4 cm long. After 

that, the flowers were immediately frozen and dried using a freeze-dryer. The freeze­

dried flowers were grind into fine powder. A kitchen sieve was used to sieve the grind 

powdered flower in order to obtain homogeneous particles. Then the homogenate 

flower powder was kept in an air-tight container and stored at -80°C prior to analysis. 
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Figure 3 .2: The flower of Hylocereus undatus. 

Figure 3.4: The flower is cut into small pieces 

flowers were before it is freeze dried. 
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Figure 3.3:The flower of 

Hylocereus polyrhizus. 

Figure 3. 5: After 

grind into powder. 
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3.4 Sample extraction method 

3.4.1 Aqueous extraction 

The aqueous extraction is according to the method of Amin and Tan (2002) 

with some modifications. Firstly, 4 grams of the free-dried samples was weighed and 

was extracted with 100 ml distilled water. Then, the mixture was stirred by using 

orbital shaker at 200 rpm for 2 hours at 500C. After that, the mixture was poured into 

falcon tube and was centrifuged at 3000 rpm for 15 minutes at room temperature. 

Finally, the sediment was thrown while the supernatant was pipetted into a new tube 

wrap with aluminium foil and then was kept at 4°C for further analysis. 

3.4.2 Ethanol extraction 

The extract was prepared according to the procedure of Wen, Prasad, Bao & 

Amin (2010). The powdered sample was mixed with 70% aqueous ethanol in the ratio 

of 1 to 25 {g/v) in a conical flask. The mixture of the samples with the solvent was 

shaken for 2 hat 50°C using an orbital shaker (Unimax 1010, Heidolph Instruments 

GmbH & Co. KG, Germany). The extract was filtered using Whatman No. 1 filter 

paper to get the clear solution. The ethanol was removed under reduced pressure in a 

rotary evaporator at 40°C. The extraction yield was measured and expressed as a 

percentage(%). The filtered sample will be kept at-20°C for further analysis. 
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3.5 Determination of total phenolic content 

The basic principle of the Folin-Ciocalteu assay is involving 

oxidation/reduction reaction based on the redox properties of antioxidant compounds 

that form a reaction with Folin-Ciocalteu reagent (Verzelloni, Tagliazucchi & Conte, 

2007). The degree of colour change is correlated with the sample antioxidant 

concentrations. This assay involves electron transfer pathway that includes 

translocation of electrons from the antioxidant compounds to the molybdenum (Huang 

et al., 2005). The reduction of molybdenum will cause colour changes from yellow to 

blue. 

However, there was some limitation of this assay as the colour measurement 

measured by Folin-Ciocalteu reagent is not specific phenolic compounds owing to its 

reaction to other reducing agents such as ascorbic acid, aromatic amines and sulphur 

dioxide (Huda-Faujan, Noriham, Norrakiah & Babji, 2007). 

Total phenolic content was measured using Folin-Ciocalteu colorimetric 

method by Hajimahmoodi et al. (2008). The flower extracts of 200 µL was mixed with 

1.5 ml of 2.0N Folin-Ciocalteu reagent. The mixture was incubated for 5 min at room 

temperature. Then, the total phenolic was determined when 1.5 ml of sodium carbonate 

( 60g/L) is added to the mixture and it was incubated for 90 minutes at room 

temperature. The absorbance was measured at 750 nm with UV-VIS 

spectrophotometer. Quantification was done with respect to the standard curve of 

gallic acid. All determinations will be performed in triplicate. 
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3.7 DPPH radical scavenging activity 

DPPH free radical scavenging assay is one of the most widely and commonly 

used method to measure the antioxidant activity of a sample as this method is simple 

and highly sensitive (Moon & Shibamoto, 2009). The concentration of active radical­

scavenging materials is evaluated through chain-breaking mechanism. The formation 

ofDPPH upon absorption of hydrogen from antioxidant can be seen when the purple 

colour of DPPH change to yellow (Moon & Shibamoto, 2009; Maisthisakul et al., 

2005). The antioxidant effect of DPPH can easily be evaluated by observing the 

decreasing absorbance value at 517 run (Liu & Yao, 2006). 

Antioxidant present in the sample extract will reacts with the DPPH by 

destroying the DPPH radical by donating the electron to the DPPH free radical and it 

will be changed into inactive form (Prakash et al., 2006). The decolourisation of the 

purple colour of DPPH to yellow is parallel to the number of free radical electrons 

captured and the colour changes from purple to yellow indicate the free radicals have 

been neutralized by the antioxidant present in the sample and the decolourisation it is 

attributed by the hydrogen donating ability of the sample (Shimada, Fujikawa, Y ahara 

& Nakamura, 1992). The colour changes can be monitored using spectrophotometer. 

Free radical scavenging assay is not only specific to polyphenols but also to 

many interfering compounds which may react with the reagent (Prior, Wu & Schaich, 

2005). According to Singleton and Rossi (1965), various phenolic compounds reacted 

differently in DPPH assay and this depends on the number of phenolic compounds 

they have. In addition, the responses of phenolics for antioxidant activity estimated by 

various methods also depend on their chemical structures (Zhao et al., 2007). 
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The ability of antioxidant in the samples to reduce DPPH radicals can be 

estimated and the efficiency of the sample in reducing the DPPH radical depends on 

the amount of antioxidants available in the sample. The negative control can be used 

to calculate the percentage of reduced DPPH radical by comparing to the absorbance 

(Prasad et al., 2013). The higher the percentage of DPPH radical scavenging activity, 

the better the antioxidant activity. 

The ICso of a compound is inversely related to its antioxidant capacity, as it 

expresses the amount of antioxidant required to decrease the DPPH concentration by 

50%, which is obtained by interpolation from a linear regression analysis (Do et al., 

2014). The lowest concentration of the extract needed to reduce 50% of the DPPH 

radical indicates the highest antioxidant activity. 

Free radical scavenging is the mechanism use by antioxidant to inhibit lipid 

oxidation which are useful in protecting the food from spoiling and also important for 

the defence of living cells against oxidative damage (W ojdylo, Oszmianski & 

Czemerys, 2007; Barbaste et al., 2002). Thus, DPPH free radical scavenging assay is 

a preferable method to measure antioxidant activity of a sample as it is easy, rapid and 

sensitive enough to detect active phenolic compound at low concentration compared 

to other assay (Bondet, Brand-Williams & Berset, 1997; Do et al., 2014). 

The antioxidant activity of the extract was measured with the DPPH method as 

described by Tang et al. (2002). DPPH solution was prepared freshly by dissolving 

3.94 mg DPPH in 50 ml 70% ethanol (0.2 mM). The 0.2 ml flower extract with varying 

concentration (0.32-10 mg/ml) and 1.0 ml DPPH solution was mixed in a test tube. 

Then the test tube was kept at dark room with room temperature for 30 min. The 
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30 

- 70% ethanol &Xbact

• Aqueous extract
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Hylocereus specl• 

Figure 4.1: The extraction yield of Hylocereus flowers in 70% ethanol and 

aqueous extract 

Values are expressed as mean :I: standard deviation, SD (n 3). Mean value followed 

by different letter are significantly different at level of p < 0.05. 

The higher extraction yield in aqueous ethanol compared to water extract can 

be explained by the combination of water and organic solvent facilitate the extraction 

chemicals that are soluble in both water and organic solvent which contribute to higher 

yield. The results are in agreement with extraction yields of some medicinal plants 

(Sultana, Anwar, & Ashraf, 2009; Wong, Li, Cheng, & Chen, 2006). 
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polyphenol oxidases and cell thus more endocellular material can be extracted 

(Othman, Mukhtar, Ismail & Chang, 2014). 

In this study, the flower of H undatus which is a common edible flower in 

China called Bawanghua possessed higher TPC compared to flower of H polyrhizus. 

As there is only one previous study on the flower of Hylocereus species and it only 

studies on flower of H. undatus, it is hard to compare the antioxidant content and 

activity of H. polyrhizus. Previous study on H undatus flower was obtained from two 

different location, Shenjing flower and Qixing flower. The TPC of H undatus flower 

in the study was higher than in this experiment Li, Gao, Han, Lin, Hu & Chen, 2013). 

This could be explained by the sample obtained in that study are grown specifically 

for medicinal purpose in China while in this experiment, the sample are obtained 

freshly from a dragon fruit fann in Kluang, Johor. Besides that, there are several other 

factors that may alter the content of antioxidant such as storage, processing and 

preparation conditions (Kaur & Kapoor, 2002). 

Besides that, in previous study on the seed, pulp and peel of H undatus and 

H.polyrhizus, the result shows that the TPC ranged from 11. 79 to 62.95 mg GAE/1 OOg 

fresh sample weight which was in order of Hpolyrhizus seed> Hundatus seed> 

H.polyrhizus pulp> H.polyrhizus peel> H.undatus pulp> Hundatus peel (Adnan, 

2012). As comparison, the flower of H undatus and H.po/yrhizus contained higher 

TPC than its other parts; seed, pulp and peel as other several studies have reported (Wu 

et al., 2006; Nurliyana et al., 2010; Khalili et al., 2011; Choo & Yong, 2011). This 

result was in line with another study that compare the phenolic content of the flower, 

leaf, skins and fruit of chestnut. The study reported that the skins, flowers and leaves 

contained higher TPC than the fruit of chestnut (Barreira, Ferreira, Oliveira & Pereira, 

2007). Thus, from the results we can see that the other part of the plant such as flower 
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Figure 4.4: DPPH free radical scavenging activity in 70% ethanol extracts and aqueous 

extract 

The concentration of 70% ethanol and aqueous extract was from 0.32 to 10 mg/ml. 

Values showed as mean± standard deviation, SD (n=3). Ascorbic acid was used as 

standard. 

In this experiment, the results showed that ethanolic extract of both Hylocereus 

flower possessed higher scavenging activity compared to aqueous extract. A similar 

trend was observed in study of DPPH radical scavenging activity on local medicinal 

plant misai kucing or Orthosiphon stamineus and bunga kantan (Chew et al., 2011; 

Wijekoon, Bhat & Karim, 2010). All extracts obtained by using aqueous organic 

solvent gave stronger radical scavenging capacity than water extract (Do et al., 2014). 

Another study on selected Malaysian tropical fruit showed that aqueous 

organic solvent extract such as aqueous ethanol and methanol yielded the highest 

scavenging effect compared to pure alcohol or pure water (Alothman, Bhat & Karim, 

2009). The scavenging activity of both Hylocereus flower in both extracts range from 
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ions and redox potential of phenolic compound plays an important role in determining 

antioxidant capacity (Abdullah et al., 2012). Similar finding was found by Nuri et al. 

(2010) on the antioxidant activity of vegetables from Indonesia who reported high and 

positive correlation between total phenolic content and FRAP (r2= 0.850). Since total 

phenolic content have good correlation with total antioxidant activity, this indicate that 

phenolic compounds may be the major contributor to total antioxidant activity of the 

sample. 

Previous study on 68 Chinese Herbal medicinal plants were in line with the 

result as they reported that there was significant linear correlation (r2= 0.9467) between 

TPC and FRAP values. Another study on 30 Chinese medicinal plant also show 

positive correlation between TPC and FRAP (r2= 0.7917) (Wong, Li, Cheng & Chen, 

2005). The result in this study and several previous studies shows that phenolic 

compounds plays important role and contribute significantly to the antioxidant activity 

in different Chinese medicinal plants (Cai et al., 2004; Tang et al., 2004). 
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