
Introduction
Dragon fruit commonly called pitaya, belongs to the Cactaceae 
family is a perennial epiphytic vine cactus, and is scienti�ically 
known as Hylocereus	spp. It is an exotic and healthy fruit grown 
in tropical and sub tropical regions around the world, mainly in 
Asian countries. Whereas, India has been an importer of dragon 
fruit but from late the 1990s dragon fruit was introduced in 
India and the area of cultivation has been increasing 
tremendously now a days [4].The dragon fruit has four types of 
species are classi�ied based on their peel and pulp colour. 
Hylocereus	 undatus (pink peel with white �lesh), Hylocereus	
polyrhizus (pink peel with red �lesh or pink �lesh), and 
Selenicereus	 megalenthus	 (yellow peel with white �lesh). 
Hylocerus	costaricencis	(pink peel with violet-red pulp) [4].The 
edible portions of fruit were peel, pulp, embedded seeds in pulp 
and have a pleasant �lavor which has a rich source of nutrients 
including proteins, carbohydrates, energy, and minerals like 
calcium, iron, potassium, and also other bio active compounds 
[16]. Dragon fruit peel is an agricultural waste in fruit 
processing industries previously it was used as fertilizer but 
now a days peel is used for value addition in food processing 
industries. The dragon fruit peel is a potential source of pectin-
10.79%, betacyanin pigments-150.46 mg/100g, and total
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	ABSTRACT	
Now	a	days	consumption	of	fruits	and	vegetables	is	gaining	popularity	in	the	functional	food	market	due	to	their	health-promoting	
components,	dragon	fruit	is	one	among	them.	The	consumption	trend	of	dragon	fruits	in	India	is	increasing	due	to	their	potential	
health	bene�its.	Hence,	the	present	study	was	conducted	to	the	select	best	nutritional	variety	of	dragon	fruit	through	the	biochemical	
analysis,	by	estimating	the	nutritional,	phytonutrients	and	antioxidant	activity	in	red-�leshed	and	white-�leshed	dragon	fruits.	The	
moisture	and	fat	content	of	white-�leshed	dragon	fruit	comparatively	had	higher	levels	84.70%,	and	1.01%	respectively	compared	to	
red-�leshed	variety.	Wherein,	the	red-�leshed	dragon	fruit	exhibited	higher	levels	of	protein,	crude	�iber,	carbohydrates,	and	energy:	
0.70%,	0.87%,	20.99%,	and	93.71	K	cal	per	100	g	respectively	when	compared	to	the	white-�leshed	variety.	The	mineral	composition	
of	red-�leshed	dragon	fruit	was	high	in	iron	(3.25	mg/100	g),	calcium	(47.52mg/100	g),	sodium	(9.11	mg/100	g),	manganese	(0.60	
mg/100	g)	and	copper	(0.14	mg/100	g)	respectively	compared	to	white-�leshed	variety.	However,	Red-�leshed	dragon	fruit	had	
higher	levels	of	antioxidant	activity,	total	phenols	and	total	�lavonoid	contents.	Thus,	the	present	study	highlights	the	nutritional	
richness	of	red-�leshed	dragon	fruit	variety	it	can	be	also	selected	as	a	promising	functional	ingredient	in	food	formulations	and	
processing	industries.

Keywords:	Antioxidants,	Flavonoids,	Total	phenols,	Nutrients,	Telangana,	and	Functional	ingredient.
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dietary �iber-69.30% [5].
The area under cultivation of dragon fruits was increasing 
tremendously and one of the major producing states in India is 
Karnataka. At present, the total area under cultivation of dragon 
fruit in India is more than 3000 ha [4]. To improve the 
consumption rate of dragon fruit it is essential to produce the 
data on the nutritional and biochemical composition.

Materials	and	Methods
The two varieties of dragon fruits were selected i.e., (Hylocereus	
undatus	 and Hylocereus	 polyrhizus) and analyzed the 
nutritional, phytonutrient, and antioxidant activity using 
analytical procedures. The fresh pulps of two varieties of dragon 
fruits were processed for further analysis. The pulps were 
analyzed to select the best nutritional properties of the fruit.

Proximate	analysis:
The proximate composition of dragon fruit pulps was analyzed 
using standard protocols. Moisture was determined by using a 
standard protocol [3] by drying 5 g of dragon fruit pulp sample 

oat 105  C for 2 h in a hot air oven, then cooling off in a desiccator, 
weighing, and expressing in g/100 g of sample. Crude protein 
was estimated by the Kjeldhal method [3] and the �inal value 
was calculated by multiplying with a factor N × 6.25 and 
expressed as g/100 g. Fat content was estimated by using the 
Soxhlet method [3].Total ash content was estimated using 
standard protocol [3]. The crude �iber was determined using a 
standard protocol [3] based on acid and base digestion. The 
samples (moisture and fat-free) were weighed accurately in 
�iber bags and subjected to a sample carousel by placing them
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with a glass spacer. After digestion the left over residue was 
oweighed into crucible and dried at 100  C for 4 h and then 

°crucible was incinerated in a muf�le furnace at 600 C for 3 hrs, 
cooled, weighed and expressed in g/100 g of sample. 
Carbohydrate content [2] and energy was calculated using the 
following formula respectively:
Carbohydrate (g) = 100 – (moisture + protein + fat + ash + crude 
�iber)
Energy (Kcal) = (Protein x 4) + (Fat x 9) + (Carbohydrates x 4)

Estimation	of	Minerals
For mineral estimation, moisture-free dragon fruit samples 
were wet digested in a microwave digester using nitric acid. 
Iron, zinc, manganese, and copper were determined by using 
Atomic Absorption Spectrophotometry, While calcium, sodium, 
and potassium were estimated using Flame Photometry.

Antioxidant	activity	and	Phytonutrients
Phytonutrients (Total phenol, Flavonoids) and antioxidant 
activity (DPPH) were determined for the two varieties of dragon 
fruit samples.

Sample	extraction
Dragon fruit fresh and dry pulp samples of two varieties were 
extracted by using cold maceration with different solutions i.e., 
methanol and ethanol. The pulps were weighed (1.0 g) 
accurately in a centrifuge tube, and added 50 ml of acidi�ied 
methanol and ethanol separately. The mixture was kept for 24 
hours in a dark place followed by centrifugation at 3000 rpm 
and �iltered through �ilter paper to obtain clear extracts.The 
clear �iltrate was collected and preserved at 4°C until further use 
(9). This �iltered extract was used to determine total phenol 
(TP), �lavonoids, and 1,1-diohenyl-2-picrylhydrazyl (DPPH) 
activity.

Estimation	of	total	phenol	(TP)
 To determine the total phenolic content Folin-Ciocalteu (FC) 
method described by Slinkard and Slingleton, [14] was used. 
Brie�ly; 1 ml of aliquot was taken in a test tube, 0.5 ml of distilled 
water and 1 ml of FC reagent, diluted with distilled water (1;1, 
v/v) was added, followed by 2.5 ml of (7.5%) sodium carbonate 

osolution was incubated for 60 min at 37  C and measured at 750 
nm using UV spectrophotometer. Gallic acid standard curve 
(200 µg-1000 µg) was prepared and total phenol content was 
determined by standard curve. Further, it was expressed as mg 
gallic acid equivalent (GAE)/ 100 g of the dragon fruit pulp 
sample.

Estimation	of	�lavonoids
The standard procedure described by Zhishen et	al., [10] with 
slight modi�ication was used to determine �lavonoid content. 
Brie�ly; 1 ml of aliquot was taken in a test tube and 4 ml of 
distilled water was added, followed by 0.3 ml of 5% NaNO After 2. 

5 min 3 ml of AlCl  was added and after 6 minutes 2 ml of NaOH 3

was added. The �inal volume was made up of 10 ml with distilled 
water. The solution was mixed properly and the absorbance was 
m e a s u r e d  a g a i n s t  a  b l a n k  a t  5 1 0  n m  w i t h  U V 
spectrophotometer. Rutin was used to prepare the standard 
curve (y = 0.010x - 0.030 R² = 0.976) and expressed asµg Rutin 
equivalent (RE)/g of the dragon fruit pulp where 'y' is 
absorbance and 'x' is �lavonoid content.

DPPH	radial	scavenging	activity	
The protocol described by Dorman	et	al.,; Tadhani et	al.,[7&15] 
was followed with slight modi�ication used to estimate 
antioxidant activity. Brie�ly; 1 ml of aliquot sample was taken 
made volume up to 0.5 ml with methanol. Added 3 ml of DPPH 
reagent to it mixed the contents properly and incubated for 20 
min at 37° C. Read the absorbance at 517 nm by using a 
spectrophotometer and expressed in percentage of DPPH 
against methanol as blank. L-ascorbic acid solution was used to 
prepare the standard curve.
DPPH scavenging activity (%) =
 Control absorbance – sample absorbance/ Control absorbance 
×100

Statistical	analysis
All the experiments were conducted in triplicates and mean 
scores were recorded. Two sample
T-test assuming equal variance was performed for selecting best 
nutritional property of dragon fruit variety.

Results	and	discussion
The Fresh red-�leshed dragon fruit and white �leshed dragon 
fruit samples (FRPU and FWPU) were analyzed for proximate 
composition (Table 1); the moisture content in FRPU (82.11) 
and FWPU (84.70). Hence, a signi�icant difference (p<0.01) was 
found among the two varieties. Previous studies have reported a 
higher moisture content in white variety dragon fruit than red 
variety dragon fruit [8] in contrast to a lower moisture content 
in the red dragon fruit variety exhibited in the present study may 
be due to the variability in climatic conditions.
 Protein analysis showed that FRPU (0.705 g/100g) and FWPU 
showed (0.47 g/100 g). The fat content of two varieties of 
dragon fruit pulp in the present study ranged from 0.77-1.01 
g/100 g. Similarly, previous researchers stated that the amount 
of fat content -0.57 in red dragon fruit was low [8]. Ash content 
in dragon fruit varieties showed in the range between 0.69 to 
0.75 g/ 100 g on a fresh weight basis. Similar values were 
reported in previous studies [8].Crude Fiber content ranged 
from 0.86 to 0.97 g/ 100 in two varieties of dragon fruits. A 
signi�icant difference was found in carbohydrate content in the 
two varieties of dragon fruits. The highest carbohydrate values 
and energy values are exhibited in FRPU. From the current study 
results, it can be recommended that red dragon fruit pulp can be 
used to prepare value-added products.

Estimation	of	Minerals
The mineral content of dragon fruit pulp of two varieties (Table 
2) indicated that higher levels of iron content are 3.25 mg/ 100 
g, calcium content is 47.52 mg/ 100 g, sodium content is 9.11 
mg/ 100 g, the copper content is 0.14 mg/ 100 g and manganese 
content is 0.60 mg/ 100 g were exhibited in FRPU in the present 
study. Whereas, in FWPU iron content is 2.50 mg/100 g, calcium 
content is 45.93 mg/ 100 g, sodium content is 8.46mg/ 100 g, 
copper content is 0.11mg/ 100 g and manganese content is 0.27 
mg/ 100 g. One of the most important micronutrients is iron 
which is necessary for immune functions, and mental, physical, 
and cellular growth. One of the studies reported that 
consumption of red dragon fruit during the pregnancy period 
elevated the levels of erythrocytes and haemoglobin [11]. High 
levels of calcium were found in red dragon fruit which is 
essential for the development of healthy teeth, bones, and 
tissues[6].
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Phytonutrients	and	Antioxidant	Capacity
The present study evaluated the antioxidant potential of two 
varieties of dragon fruits through ethanol and methanol 
extraction separately and the results were presented in Table 3.
The �lavonoid content in FRPU and FWPU in methanol 
extraction were 1113.5, and 1000.25 µg RE/ 100 g respectively. 
Wherein, ethanol extraction of FRPU and FWPU were 235.75, 
and 199.75 µg RE/ 100 g respectively. However, red dragon fruit 
had signi�icantly the highest �lavonoid content in both methanol 
and ethanolic extraction (p≤0.05) of 1113.5 µg RE/ 100 g, and 
235.75 µg RE/ 100 g respectively. Flavonoids play a vital role in 
maintaining heart health and keep blood pressure stable by 
acting on blood arteries and brain cells[13]. 
Total phenols content in the red-�leshed variety and white 
variety using methanol extraction were 5.09, and 5.12 mg GAE 
/100 g respectively. Whereas, the ethanol extraction of FRPU 
and FWPU exhibited 4.39 and 4.51 mg GAE /100 g respectively. 
Among two extractions methanol extraction exhibited higher

Table.1	Proximate	composition	of	dragon	fruit	varieties	

total phenolic content. While, the study conducted by Lim et	al., 
[17] reported higher phenolic content in the pulp of red-�leshed 
dragon fruit was 21.00 mg GAE/100 g, which is relatively higher 
than the results obtained in the present study. This difference 
may be due to environmental conditions of cultivation and 
differences in the maturation stage of fruits. Mainly phenols and 
�lavonoids are sources of natural antioxidants that help in 
promote health and prevent various degenerative diseases 
caused by oxidative stress [12]. 
The antioxidant activity in methanol extraction of FRPU and 
FWPU was 79.83, and 79.79% respectively. In ethanol extraction 
of FRPU and FWPU were 47.26, and 35.83% respectively. Among 
the two extraction methods highest antioxidant activity was 
found in the present study for FRPU (47.26%) in the ethanol 
extraction method. No signi�icant difference was found between 
FRPU and FWPU in methanol extraction (79.83 to 79.79%) 
concerning DPPH.

FRPU-	Fresh	red	dragon	fruit	pulp;
FWPU-Fresh	white	dragon	fruit	pulp
Note:	The	values	are	presented	as	the	mean±SD	of	(n=3)	replications.	NS-non-signi�icant,	*Signi�icant	at	5%,	**Signi�icant	at	1%.	Values	with	a	different	superscript	in	the	same	column	are	
signi�icantly	different	(p≤0.05).

Table.2	Mineral	composition	of	dragon	fruit	varieties	

FRPU-	Fresh	red	dragon	fruit	pulp;	
FWPU-Fresh	white	dragon	fruit	pulp
Note:	The	values	are	presented	as	the	mean±SD	of	(n=3)	replications.	NS-non-signi�icant,	*Signi�icant	at	5%,	**Signi�icant	at	1%.	Values	with	a	different	superscript	in	the	same	column	are	
signi�icantly	different	(p≤0.05).

Table.3	Total	Phenols,	Flavonoids	and	Antioxidant	activity	of	dragon	fruit	varieties

FRPU-	Fresh	red	dragon	fruit	pulp;	
FWPU-Fresh	white	dragon	fruit	pulp
Note:	The	values	are	presented	as	the	mean±SD	of	(n=3)	replications.	NS-non-signi�icant,	*Signi�icant	at	5%,	**Signi�icant	at	1%.	Values	with	a	different	superscript	in	the	same	column	are	
signi�icantly	different	(p≤0.05).

Conclusion	
The biochemical characterization of two dragon fruit varieties 
of Hylocerus	spp. Revealed signi�icant differences in moisture, 
crude fat, crude protein, crude �iber, carbohydrates, Energy, 
minerals like iron, calcium, manganese, �lavonoid content, and 
antioxidant activity among the two varieties. The red-�leshed 
variety (Hylocereus	 polyrhizus) exhibited signi�icantly higher 
levels of crude protein, energy, carbohydrates, iron, calcium, 
manganese, sodium, copper, �lavonoids, and antioxidants. 
Wherein, Hylocereus	 undatus had higher moisture and fat 
content than Hylocereus	polyrhizus. These �indings underscore 
distinct biochemical compositions between the two varieties of 
dragon fruit, particularly emphasizing the nutritional richness 
of the red-�leshed dragon fruit.
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