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Abstract

Functional food isgaining popularity due to consumer preference for a healthier lifestyle. Dragon
fruit, or also known as pitaya, had been known to have a lot of health benefits because of its anti-
oxidative properties, which makes it a good candidate for a functional food. A survey of 100
randomly selected consumers of dragon fruit wasmade to evaluate the acceptability of dragon fruit
as a functional food, as well as the assessment of its price and perceived health benefits to
consumers. The survey revealed that the consumer age, gender and location did not play a
significant role in their preference of dragon fruit variants. It showed that female consumers were
more knowledgeable on the anti-oxidative properties of dragon fruit than male consumers. The
survey also showed that around 60% of the consumers would still buy dragon fruit despite of its
relatively high cost.
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Introduction

Consumers nowadays not only want food that can satisfy their hunger, but can also be beneficial to
their health and overall body functions. This leads to the development of food and food ingredients
alike which contribute to the physiological functions of the body and limit the risk of developing
certain diseases and these are typically called “functional food” [1].

According to concept of the European Commission’s Concerted Action on Functional Food Science
in Europe (FuFoSE), coordinated by the International Life Science Institute (ILSI) Europe,
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functional food is defined as follows: “*a food product can only be considered functional if, together
with its basic nutritional impact, it has beneficial effects on one or more functions of the human
organism, either improving the general and physical conditions and/or decreasing the risk of the
evolution of diseases. The amount of intake and form of the functional food should be as it is
normally expected for dietary purposes. Therefore, it could not be in the form of pills or capsules
but only as a normal food form’’ [1, 2].

Changing preference of consumers toward healthier lifestyle is observed nowadays, giving more
consideration to healthier food consumption [1]. That is why varieties of food made available to
consumers are getting broader and the majority of which contain valuable health functions and
potential disease risk reduction properties. These certain types of food items are labelled as
functional food [3]. According to Angelovet. al. [4],“it is the response of science and industry to the
increased consumer awareness regarding health and the role of food for improving quality of
life”. The acceptance of functional food is an important factor to all food manufacturing industry
today as well as in research [5, 6].

Dragon fruit as it is known in Asia or pitaya as it is called in North, Central and South American
countries [7], is an oblong shaped fruit with red skin and green or red scales. The colour of the flesh
ranges from purple, red to white [8] and has numerous small soft black seeds [9]. It belongs to the
Hylocereusspecies under the Cactaceae family. Three varieties are commercially grown;
Hylocereusundatus, which has red-skinned fruit with white flesh, Hylocereuspolyrhizus, which has
red-skinned fruit with red flesh and Hylocereusmegalanthus which has yellow-skinned fruit with
white flesh[10, 11].

Amongst the three varieties, the red flesh pitaya has recently drawn much attention from growers
worldwide, not only because of its red-purple colour and economic value as a food product, but also
for its anti-oxidative activity from the betacyanin content [12]. Moreover, red pitayas may offer
health care benefits, for example by acting as cancer chemo-preventives, anti-inflammatory agents
and anti-diabetics and by reducing cardiovascular mortality risk [13].

The aim of this study is to investigate the significant correlations between consumer sensory
response on colour preference, of perceived health benefit of dragonfruit on consumer attitudes and
the willingness of the consumer to pay for a functional food.

Materials and Methods

All consumer data were collected through a survey of 100 randomly selected consumers. Selection
of respondentswas done through an interview to determine those who were familiar with
dragonfruit. The respondents were chosen based on age (preferably aged 18-60 years old), gender
and location (urban or rural area). Socio-demographic characteristics of the respondents are
summarized in Table 1.

Interviews were undertaken personally and respondents were requested to answer a self-
administered questionnaire. Acceptability of the fruit and specific variant, assessment of price, as
well as perceived health benefits were included in the questionnaire.
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Following data gathering, all forms collected were subjected to statistical analysis to determine the
significance of the respondents’ answers. Analysis was based on the methods of Minoza-Gatchalian
and Divino-Brannan [14] regarding non-parametric measurement of relationship and Windows
software PHStat2 was used.

Table 1. Socio-demographic characteristics of respondents (% of respondents, n=100).

Respondents
Age
16-26 y/o 62 62
26-33 y/o 17 17
34-41ylo 5 5
42-49 y/o 11 11
50-60 y/o 5 5
Gender
Male 32 32
Female 68 68
Location
Rural 50 50
Urban 50 50

Results and Discussion

It hasbeen reported that different health awareness and way of living connotes different attitudes
toward consumption of functional food. This implied that attitude is a determining factor [15].
Nevertheless, consumers are positively accepting the concept of functional food [16]. The main
factor that determined this acceptance was nutrition and the belief in the health benefits of
functional food [5, 6]. However, socio-demographic characteristics of consumerswere not the best
indicator of their willingness to consume functional food but the need for such food [17]. Other
factors being considered by consumers were safety and the confidence in functional food [15].

Reports fromGilbert [18], Beardsworthet al. [19], Kubberodet al. [20] and VerbekeandVackier [21],
find that, in general, women as more philosophical when it comes to matters of food and health than
men. That is why the majority of studies regarding acceptance of functional food showed that
women are more willing to compromise in their choice. This was substantiated by the fact that
females are the ones usually accountable in buying food [18, 22]. This also helps to explain the
results in Figure 1, wherein there is a significant difference between the acceptance of males and
females regarding the perceived antioxidant benefits of dragon fruit (p-Value = 0.035, a = 0.05).
Nevertheless, in terms of preference among variants, the table also showed no significant difference
in the response of males and females (p-Value = 0.589, a = 0.05).
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Figure 1.Consumer preference towards antioxidants
and variants of dragon fruitby gender (n=100).
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Figure 2. Consumer preference towards anti-oxidants and variant of dragon fruit by age
(n=100).
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Contrary to the conclusion of Poulsen[23], wherein elderly subjects have more significant response
toward functional food because of the perceived health benefits in comparison to younger
respondents, the result of this study showed that the consumer’s perception of health benefits from
antioxidants from dragon fruit between younger subjects and older respondents was not significant
as shown in Figure 2 (p-Value = 0.695, a = 0.05). The same results were also observed in terms of
age groups which showed no significant difference in their response towards their preference
between the two dragon fruit varieties (p-Value = 0.515, o= 0.05).

Factors such as price/value, taste, convenience, quality and health benefits are the main
considerations in purchasing functional food according to the findings of Bhaskaran and Hardley
[24]. Most of the previous studies have found that functional food is perceived to be too expensive,
which affects the acceptance and intentions of patronizing functional food [5]. However, based on
the results shown in Figure 3, there was no significant difference in terms of the acceptance of the
consumers towards the price of dragon fruit with respect to location (p-Value = 0.680, o = 0.05).
This proved that currently, price does not limit the changing preference of consumers when it
comes to healthier options. The same results were also observed in consumer preference in terms of
variety in two locations as shown in the same figure (p-Value = 0.060, o. = 0.05).
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Figure 3. Consumer perception towardsdragon fruit in variant and price in relation to
location (n=100).

In addition, sensory attributes of dragon fruit also contributed to the significant response of subjects
towards their preference between the two variants. Out of the 100 subjects interviewed, 65% of
them preferred the red variety because of its distinct, savoury and sweet taste and attractive colour.
On the other hand, 35% of the subjects described their sensory perception on the white variety as
being juicier, looking similar to cookies and cream, having better texture than red and having just
the right sweetness and likeable sourness.For the texture of red dragon fruit variants, about 40% of
the respondents noted that the red variety of dragon fruit was juicy and only 10% noted that it was
firm. For the taste, 70% of the respondents noted that it was sweet. For the texture of the white
dragon fruit variant, 25% of respondents noted that it was juicy and another 25% stated that it was
firm. For the taste, 25% of the respondents noted that it was sweet and only 5% of the respondents
noted that it was sour.
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Figure 4. Consumer sensory response to dragon fruit (n=100).

Finally, around 60% of the 100 respondents still considered buying dragon fruit despite of its
relatively high cost. With regard to considering dragon fruit as a snack rather than apple, almost
65% of the respondents do not consider it to be comparable. However, around 86% of the
respondents stated that they would recommend dragon fruit to their parents/relatives.

Conclusion

The acceptance of consumers towards the presence of antioxidants in dragon fruitwas not
significantly different by age, as well as their preference on its variety. However, female
respondents demonstrated greater knowledge on the presence of antioxidants in dragon fruit than
the male respondents, but their preference between the two variantsdid not differ significantly to
each other. In terms of location, there is no significant difference regarding the variant preference,
as well as price perception, in both rural and urban areas. Furthermore, results also showed that
around 60% of the respondents still consider buying dragon fruit despite of its relatively high cost.
Almost 65% of the respondents do not consider eating dragon fruit as a snack rather than apple,
however, around 86% of them would recommend dragon fruit to their parents/relatives.

It is recommended that a bigger population size with equal distribution among age groups be
evaluated for consumer preference on dragon fruit as a functional food. Evaluation of additional
attributes of dragon fruit, such as texture and aroma, is also recommended. Also, other socio-
demographic characteristics of subjects must be considered such as education and income.

References

1. Szakaly, Z., Szente, V., Kovér, G., Polereczki, Z., Szigeti, O. (2012). The influence of
lifestyle on health behaviour and preference for functional food. Appetite, 58, 406-413.

2. Siro, 1., Kapolna, E., Kapolna, B., Lugasi, A. (2008). Functional food. Product development,
marketing and consumer acceptance—A review. Appetite, 51, 456-467.



As. J. Food Ag-Ind. 2013, 6(03), 149-156 155

3.

10.

11.

12.

13.

14.

15.

16.

Hellyer, N. E., Fraser, I., Haddock-Fraser, J. (2012). Food choice, health information and
functional ingredients: An experimental auction employing bread. Food Policy, 37, 232—
245.

Angelov, A., Gotcheva, V., Kuncheva, R., Hristozova, T. (2006). Development of a new
oat-based probiotic drink. International Journal of Food Microbiology, 112, 75-80.

Verbeke, W. (2005). Consumer acceptance of functional food: socio-demographic, cognitive
and attitudinal determinants. Food Quality and Preference, 16, 45-57.

Verbeke, W. (2006). Functional food: Consumer willingness to compromise on taste for
health? Food Quality and Preference, 17, 126-131.

Esquivel, P., Stintzing, F.C. and Carle, R. (2007). Phenolic Compound Profiles and their
Corresponding Antioxidant Capacity of Purple Pitaya (Hylocereussp.) Genotypes. Z.
Naturforsch, 62 (9-10): 636-644.

Chien, P.J., Sheu, F., Lin, H.R. (2007). Quality assessment of low molecular weight
chitosan coating on sliced red pitayas. Journal of Food Engineering, 79, 736-740.

Nerd, A., Gutman, F., Mizrahi, Y. (1999). Ripening and postharvest behaviour of fruits of
two Hylocereus species (Cactaceae). Postharvest Biology and Technology, 17 (1999) 39—
45,

Arcadio, L.B. (1986). Cultivo de la Pitaya. FederacionNacional de Cafeteros. Bogota, D.E.
p. 1-18.

Barbeau, G. (1990). La pitahaya rouge, un nouveau fruit exotique. Fruit, 45:141-147 (in
French).

Woybraniec, S., Platznerb, 1., Gereshc, S., Gottlieb, H. E., Haimberge, M., Mogilnitzkie, M.
and Mizrahi, Y. (2001). Betacyanins from vine cactus
Hylocereuspolyrhizus.Phytochemistry, 58 (2001) 1209-1212.

Cos, P., De Bruyne, T., Hermans, N., Apers, S., Berghe, D.V., Vlietinck, A.J. (2004).
Proanthocyanidins in health are current and new trends. Current Medicinal Chemistry, 10,
1345-1359

Minnoza-Gatchalian, M., Divino-Brannan, G. (2011). Sensory Quality Measurements:
Statistical Analysis of Human Responses. Quality Partners Company, Ltd., Quezon City,
Philippines.

Chen, M.F. (2011).The joint moderating effect of health consciousness and healthy lifestyle
on consumers’ willingness to use functional foods in Taiwan. Appetite, 57, 253-262.

Functional Food (2010). Retrieved June 9, 2012 from EU, European Commission website,
ftp://ftp.cordis.europa.eu/pub/fp7/kbbe/docs/functional-foods_en.pdf.


ftp://ftp.cordis.europa.eu/pub/fp7/kbbe/docs/functional-foods_en.pdf�

As. J. Food Ag-Ind. 2013, 6(03), 149-156 156

17.

18.

19.

20.

21.

22,

23.

24,

Urala, N., Lahteenmaki, L. (2007). Consumers’ changing attitudes towards functional food.
Food Quality and Preference, 18, 1-12.

Gilbert, L. (1997). The consumer market for functional foods. Journal of Nutraceuticals,
Functional and Medical Foods, 1(3), 5-21.

Beardsworth, A., Bryman, A., Keil, T., Goode, J., Haslam, C., & Lancashire, E. (2002).
Women, men and food: the significance of gender for nutritional attitudes and choices.
British Food Journal, 107, 470-491.

Kubberod, E., Ueland, O., Rodbotten, M., Westad, F. andRisvik, E. (2002). Gender specific
preferences and attitudes towards meat. Food Quality and Preference, 13, 285-294.

Verbeke, W. andVackier, 1. (2004). Profile and effects of consumer involvement in fresh
meat. Meat Science, 67(1), 159-168.

Childs, N.M. andPoryzees, G.H. (1997). Foods that help prevent disease: consumer attitudes
and public policy implications. Journal of Consumer Marketing, 14(6), 433-447.

Poulsen, J.B. (1999). Danish consumers’ attitudes towards functional food. MAPP Working
paper 62. The Aarhus School of Business, Aarhus.

Bhaskaran, S., &Hardley, F. (2002). Buyer’s beliefs, attitudes and behaviour: food with
therapeutic claims. Journal of Consumer Marketing, 19, 591-606.



