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Abstract. Edible insects have a good potential to solve the world's food shortage in the future, and
might help reduce global hunger and malnutrition. Although entomophagy is very common in some
part of the world it is still not well accepted in western countries. In order to determine the attitudes
of the young generation in Erciyes University towards entomophagy and the reasons for rejecting
entomophagy, a questionnaire survey on 610 participants was conducted in Erciyes University campus
in 2017. Of the 610 participants randomly selected in the Erciyes University Campus area, 59.3% were
females, and 40.7% were males. With regards to social factors, entomophagy was found to be
influenced only by the gender. Although there is a slight neophobia detected (7%), willingness to try
edible insects was found low (20%). The most given reason for rejection of entomophagy by
participants was disgust factor (47%). The result shows that young generation in Turkey is not ready to
consume insects as food. Presumably, this attitude will change in time with the increasing awareness

about the benefits of edible insects.

Erciyes Universitesinde Entomofaji Hakkinda Bir Kamuoyu Arastirmasi

Anahtar kelimeler:
Yenilebilir bocekler,
entomofaji, neofobi

Ozet. Yenilebilir bocekler, gelecekte diinyanin gida kithdini gidermek igin iyi bir potansiyele sahiptir ve
kiresel aghgi ve yetersiz beslenmeyi azaltmaya yardimci olabilirler. Entomofaji diinyanin bazi kesiminde
oldukga yaygin olmasina ragmen bati Ulkelerinde hala kabul gérmemistir. Turkiye'deki geng neslin
entomofajiye karsi tutumlarini ve entomofajiyi reddetme nedenlerini belirlemek igin, 2017 yilinda Erciyes
Universitesi kamptsiinde 610 katilimcr (zerinde bir anket calismasi yapilmistir. Erciyes Universitesi
Kampusiinde tesadifen secilen 610 katiimcinin %59,3'U bayan, %40,7'si erkek bireylerden olustugu
belirlenmistir. Sosyal faktorler bakimindan, Entomofaji Gzerinde yalnizca cinsiyetin bir etkisi oldugu tespit
edilmistir. Az oranda bir neofobi tespit edilmis olsa da (%7), yenilebilir bocekleri denemek igin istekliligin
dusiik (%20) oldugu bulunmustur. Katiimcilarin entomofajiyi reddetmelerinin en yaygin nedeninin
igrenme faktori oldugu bulunmustur (%47). Sonuglar, Turkiye'deki geng neslin bocekleri besin olarak
tliketmeye hazir olmadigini gdstermektedir. Muhtemelen bu tutum, yenilebilir boceklerin faydalari

hakkinda giderek artan farkindalik ile zamanla degisecektir.
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INTRODUCTION

The need for safe food with the growing world
population is constantly increasing. In 2016, the
number of chronically undernourished people in the
world is estimated to have increased to 815 million
although the food production has increased
considerably in the past 50 years (Nisbett et al,. 2010;
Luan et al, 2013; FAO 2017). Studies show that nearly
50 thousand people in Turkey are officially hungry and
1 million 250 thousand people live under the hunger
limits (TUIK 2016). Both Turkey’s population and the
global population will continue to grow with a
increasing requirement for food. Recent studies
suggest that the world will need 70 to 100% more food
by 2050 (Baulcomb et al., 2009). In order to meet the
challenges of food deficit in the world, it is both
necessary to increase productivity and diversify food
production.

Recently, human consumption of edible insects
(Entomophagy) has attracted a lot of attention and
gaining popularity and acceptance in the world as a
promising way to deal with some of the major food
and nutrition challenges facing the world (Yen 2009; Yi
et al., 2010; Durst et al., 2010; Mitsuhashi 2010; Ash et
al, 2010; Vogel 2010; Gahukar 2011; Crabbe 2012;
Vanhonacker et al., 2013; Van Huis et al., 2013; Sabado
and Aguanta 2015; Narzari and Sarmah 2015; Megido
et al, 2016; Akullo et al, 2017). Edible insects are
traditionally consumed in many parts of the world
(DeFoliart 1997; Ramos-Elorduy 2009) and considered
as an important source of food (Belluco et al., 2013;
Micek et al., 2014; Shockley and Dossey 2014). Up to
now, about 2000 species have been used as food and
most of them continue to being consumed globally by
2 billion people around the world on a regular basis
because of their taste in addition to being nutritious
(Nonaka 2009; Jongema 2013; Van Huis et al, 2013:
Ghosh et al., 2017).

Insects have numerous features that make them
attractive sources of highly nutritious and sustainable
food. Studies revealed that edible insects contain
high-quality proteins, vitamins and amino acids that
are essential for humans (Rumpold and Schluter 2013).
Insects also have positive effects on the environment.
Insects convert food into protein much more
efficiently than livestock do. As most insects require
less feed, water, and land to produce than
conventional livestock, they enable a cost-effective
production (Nakagaki and DeFoliart 1991; Nisbett et
al., 2010) and their production generates substantially
lower environmental pollutants such as carbon dioxide

(CO2), ammonia (NHs) and methane (CH4). Some insect
species such as the black soldier fly, Hermetia
illucens (L.) and the house fly, Musca domestica (L.) can
be raised on organic waste and lead to fewer
greenhouse gas emissions than the production of
livestock animals which is contributing to 18% of the
world’s greenhouse gas emissions (Steinfeld et al,
2006).

Although there is a reluctance to consume insects
as food in some part of the world, there is an
increasing interest in edible insects recently and they
are now regarded as a class of mini-livestock
(DeFoliart 1995; Hardouin 1995; Paoletti 2005; Morris
2008; Van Huis et al., 2013; Kenis et al., 2014; Kelemu
et al, 2015). Many researchers around the world are
looking for ways to include them in their daily diet and
are investigating public attitude towards edible insects
(Ebenebe and Okpoko 2015; House 2016; Niassy and
Ekesi 2016; Anankware et al., 2017; Akullo et al,, 2017).
The objective of this study is to determine the
attitudes of the young generation in Erciyes University
towards entomophagy and the reasons for rejecting
entomophagy. This is the first study performed to
assess the public attitude towards entomophagy and
provide insight into the factors that influence Turkish
people’s rejection of entomophagy.

MATERIAL AND METHOD

The survey took place in Erciyes University
(N=57000) in Kayseri from September to October in
2017 by performing a questionnaire including four
closed-ended questions and one open ended
question. University students were chosen because
they are the target groups for entomophagy in the
future (Stoger 2017). Convenience sampling method
was used to select participants. A total of 610 students
participated in the experiment. No information about
entomophagy was given to participants during this
questionnaire and demographic characteristics such
as age, gender and education level were recorded for
each partipicant.

First, in order to gauge how food neophobic each
participant was, participants were asked to rate
themselves on how eager they consider themselves
when trying new foods in general with responses of
very eager, somewhat eager, and reluctant. In the
second part, participants were asked to answer "yes"
or "no" to the question” Did you know that insects can
be consumed as human food?” to determine their
awareness about entomophagy. In the next part,
participants were asked to give an example of one
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insect species that is known to be used by people as
human food in the World in an open ended question
to ascertain how much they were informed about
entomophagy. Participants were then asked to
respond "yes" or "no" to the question "Would you
really think of consuming insects as food". Lastly, there
was another question for participants who chose “no”
option in the previous question. They were asked what
reason they have for rejection of eating insects with a
multiple choice question including options; for
religious reasons, being unhealthy, being disgusting
and not being nutritious enough.

The data collected were encoded and put in
Microsoft Excel and checked before analysis. Data
were analyzed with SPSS 9.0. The main method of
analysis was cross tabulation between variables in
SPSS, obtaining a Chi-square value for gender, age
and education level and respective p-value to
determine the statistical significance of the
relationships between variables according to 5%
significance level.

RESULTS AND DISCUSSION

A total of 610 students completed the survey and
most participants in the survey were females (59.3%).
The ages of the majority of the participants were
between 18 and 23 years (Table 1). The educational
level of the participants ranged from the associate
degree to Master's degrees. The greatest number
(82%) having attained in the survey was
undergraduate students (Table 1).

Table 1. Demographic characteristics of participants.
Cizelge 1. Katiimcilarin demografik 6zellikleri.

Variations f (%)
Gender (N=610)

Male 248 40.7
Female 362 59.3
Age (N=610)

18 117 19.2
19 144 23.6
20 139 22.8
21 79 13.0
22 50 8.2
23 47 77
24 14 2.3
25 10 1.6
26 10 1.7
Education level (N=610)

Associate degree 95 15.6
Undergraduate 500 82.0
Master's degree 15 25

The relationship between gender (x*=1.053,
P=0.591), and food neophobia was not statistically

significant, nor was the relationship between gender
and participants awareness about entomophagy
(x°=0.836, P=0.361). Most of the participants were
very eager (51%) to try new foods, only 7% of
participants were reluctant. Female participants (56%)
were surprisingly more willing to try new foods than
male participants (37%) and also more informed about
entomophagy (78%) than male participants (75%). In
general, participants were well aware of entomophagy
with the ratio of 76%. The most well known edible
insect species by the participants was locusts which
are among the most consumed edible insects species
around the world (DeFoliart 1992; Bukkens 1997).

When asked if they would consider eating insects
as food, the relationship between gender and
willingness to eat insects was statistically significant (x*
= 49.581, P =0.01) while the relationship between
educaiton level and willingness to eat insects was not
important (x=0.960, P=0.619). Male participants
(31%) showed much more interest than female
participants (13%) but general willingness to consume
insects as food was very low with the ratio of 20%. The
highest positive answer to this question was given by
master's degree students with the ratio of 25%
followed by associate degree students 23% and
undergraduate students 20%.

No significant difference was observed between
ages and this question (x*=16.504, P=0.123). The
highest positive ratios were obtained by 23 (32%) and
25 aged participants (29%) and the positive ratios were
inconsistent among other ages as they were very close
to each others.

Participants with a negative attitude towards
entomophagy were asked for their reason behind the
rejection; nearly half of the participants (47%) refused
eating insects as food due to being disgusting. The
other reasons stated were negative taste expectation
(19%), religious reasons (16%), unhealthy (12%), and
not being nutritious enough (6%) (Figure 1). The
relationship between gender and disgust factor was
statistically significant (x*=45.122, P=0.001). Most of
the participants refusing entomophagy for the reason
of disgusting were females with the ratio of 71%.

DISCUSSION

The present study investigated Erciyes University
students attitudes towards entomophagy. The
outcomes of the study showed that nearly all
participants were willing to try new foods which is
important to facilitate the acceptance of
entomophagy in Turkey as food neophobia is a crucial
factor affecting people's willingness to eat insects
(Pliner and Hobden 1992; Hoek et al., 2011; Hartmann
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Figure 1. Reasons of participants for rejection of entomophagy.

Sekil 1. Katimcilarin entomofajiyi reddetme nedenleri.

et al, 2015, Verbeke 2015). Awareness of
entomophagy among participants (76%) was very high
which is higher than the study carried out in Belgium
(61%) and lower than the study in Korea (88%)
(Megido et al, 2014; Gosh et al, 2017). This high
awareness of entomophagy can be a sign for future
acceptance of entomophagy because studies showed
that there is a positive correlation between awareness
of people about the benefits of eating insects and
acceptance of entomophagy (Verneau et al, 2016;
Stoger 2017).

Results revealed that participants had a low
willingness to eat insects (20%) compared to another
European country Belgium (77%) (Megido et al.,, 2014).
Similarly a low level of willingness was also observed
in Germany (33%), in Italy (31%) and in Australia (25%)
(Hartmann et al,, 2015; Cicatiello et al, 2016; Stoger
2017). One of the biggest factor affecting people's
willingness to eat insects is feelings of disgust as
indicated in the previous study in the USA, 57% of the
people surveyed rejected insects as food, due to the
feeling of disgust (Ruby et al, 2015). Culture has a
strong influence on the feeling of disgust and
perception of edible insects (Mela 1999; Mignon
2002). In some cultures, insects are associated with
fear and are perceived as disgusting among the
general public (Kellert 1993; Haidt et al., 1994; Ramos-
Elorduy 2009). However, this cultural perception can
change in time and become popular as in the case of
quinoa, kombucha, acai juice, and goji berries
(Shelomi 2015). Several insects are often in contact
with spoiled or decaying items and these images in
people’s memories would evoke disgust reaction and
negative taste expectation (Rozin and Fallon 1987). In

Islamic tradition, it is known to be eaten insects such

as locusts, bees, and ants (El-Mallakh and El-Mallakh
1994). Raising awareness of people about the origin,
nutritional values and safety of edible insects can help
take a positive attitude towards entomophagy
(Nonaka 2005).

Several studies found no difference between
gender and neophobia which are in line with our
findings (Pliner and Hobden 1992; Johns et al., 2011).
Gender and willingness were found to have significant
effects. Results showed that men participants (31%)
are more willing to eat insects as food than women
participants (13%) in our survey as in other studies.
Verbeke et al. (2015), found that males are 2.17 times
more likely than females to adopt insects which is
close to our studies (2.38). The other studies also show
that males are more positive towards entomophagy
(Ruby et al, 2015; Gosh et al, 2017). The possible
reasons for this low willingness in female participants
may be due to the fact that they are more disgusted
and more fearful of insects (Kellert 1993; Schosler et
al, 2012).

Although entomophagy is not common in the
tradition of Turkish society to date, the results of this
study seem promising for the future. The low level of
neophobia found in this study shows that young
generation is willing to try new things as food and they
will adopt a much more positive attitude towords
entomophagy with awareness-raising studies about
the benefits of edible insects in the near future in
Turkey.
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