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ABSTRACT

The assessment of Indigenous edible insects is crucial because they represent a powerful
solution to food security and protein deficiency. Their exceptional potential as nutritious food
sources, animal feed, and health-enhancing products must be acknowledged to effectively
tackle food insecurity in underserved regions. Embracing these insects is not just beneficial;
it is essential for a sustainable future. Questionnaires were administered in 11 towns/villages
in six out of 13 Local Government administrative Areas in Ebonyi State, South-eastern Nigeria.
Respondents included 48.2% male and 51.8% female respondents. Roughly 24.55% males
and 30.0% (i.e. 54.55% of the respondents) practice entomophagy. The most popular/frequent
edible insects include termites, field crickets, locusts, African palm weevils, honeybees,
green grasshoppers, yam beetles, and wax worms. Emperor moths, cockchafers, variegated
grasshoppers, and brown grasshoppers are also eaten. Methods of collecting insects included
handpicking, light+water traps, light traps, nets, pursuing, and digging the substrates/nests.
Frying and roasting were the major methods of preparing the insects. Respondents were
aware that insects are a potential source of feed (36.46%), income (36.46%), medicines
(17.43%), indigenous products (25.24%) and industrial products (23.37%). Hints of negative
traits (including taboos (11.64%) and insect consumption-induced illness (11.01%) were
suggested. Second phase of the analysis based on locations showed that views on edible
insect-related traits were significantly not uniform in all locations. More females, in half of the
locations, consume insects so entomophagy is not a gender-biased practice. Consumption of
insects can alleviate the scarcity of food, feed, protein, and therapeutics in the region.
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INTRODUCTION

In Africa, insects are consumed as a nutrient-rich staple food, as a
delicacy, as emergency food, or as a culture.'"”! Edibles insects are rich
sources of crude protein (20.4-64.0%), fats (14.5-66.6%), carbohydrates
(2.36-22.6%), crude fibre (2.0-13.1%), moisture (2.56-21.2%), and ash
(1.5-16.1%).14810)

Nowadays, edible insects are not considered second to any protein
source (beef, fish, chicken)" instead they are consumed because of their
exquisite flavor/aroma, crunchiness, uniqueness, and abundance. Thus,
we can see that globally, two billion persons cherish palatable insects,
especially in Africa, Asia, Australia, the Americas, and now in Europe.

Muya et al.,'” reported that interest in entomophagy is rapidly growing
in sub-Saharan Africa. The consumption of insects can play a vital role
in food security and poverty alleviation. Consumption of insects (above
five grams per day per capita) could result in a considerable reduction
in the risk of nutritional deficiency and inadequacy in micro-nutrients
termed ‘hidden hunger’!*1%

Moreover, edible insects could play vital roles as rich sources of
antioxidants, antimicrobial peptides, and increased human intestinal
microbiota. The edible insects and other microorganisms may play
several roles in biotechnology; including the production of enzymes,

macromolecules, bioactive agents, and in bioremediation.!'®'”! Insect
populations can be curbed by utilizing them for food and feed thereby
reducing the use of chemical pesticides in the environment.!"®!

The indigenes hunt and gather insects from the wilderness globally,
especially in most African countries.>®'! This is not sustainable at all
considering the rate of deforestation, urbanization, and clearing of land
for agricultural purposes in developing countries. This sad situation
of the insect industry is complicated by a lack of funds, seasonality of
occurrence, and lack of expertise, coupled with poor extension services,
inadequate processing technologies, and negative perception of edible
insects in many countries, particularly in the West.[182021]

Aigbedion-Atalor®! reported that in Eastern Africa, especially Kenya
and Uganda, farming of insects for food, feed, and livelihoods is
thriving. Yet, the farming of insects is rare in Africa, especially in Nigeria
which has more than 200 million people to feed.!'*??! This is surprising
because entomophagy is mainly practiced in the Democratic Republic
of the Congo, Congo, the Central African Republic, Cameroon, Uganda,
Zambia, Zimbabwe, Nigeria, and South Africa. Nevertheless, these
countries have not taken the lead in insect farming.

Consequently, Van Huis and Oonincx™® pointed out that an increase in
insect consumption resulted in an increase in the prices of insects as well
asan increase in their collection. Kipkoech et al.,* also lamented that this
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fledging edible insect industry in Africa is suffering from a lack of insect-
rearing knowledge even though traditional knowledge of entomophagy
is vast. This brings up the issue of ensuring that insect supply meets
demand at reasonable prices to ensure that insects effectively supplement
and substitute for other meat sources.?>*!

This problem will be difficult to solve because oral indigenous knowledge
about entomophagy is rapidly and permanently being lost since the
youths have erroneously adopted anti-entomophagy Western culture.
(1926281 Moreover, there is no repository of this oral entomophagy
knowledge in most parts of Africa including West Africa.”?”!

Matandirotya et al.,*! agreed that documenting practices related to
entomophagy (i.e. methods of harvesting, preparation, consumption
of insects, etc.,) is rare in the African continent despite the existence of
huge oral know-how about entomophagy.®” Strong education programs
should be adopted while developing sound inventory, up-scaling
technologies, safety procedures, wholesome processing technologies,
and improving entomophagy-supportive legislation will firmly establish
the value of insects in society.[>7#1¢!

With this foregoing discourse, this preliminary research was conceived
to evaluate Indigenous edible insects which are imperative, as they are a
vital solution to the pressing issues of food scarcity and protein deficiency.
These insects must be recognized for their exceptional potential as
nutritious food sources, animal feed, and health-enhancing products,
essential for combating food insecurity in underserved regions.

MATERIALS AND METHODS

Study area

This study was conducted in Alex Ekwueme Federal University Ndufu-
Alike (latitude 06° 8.29’ N by 08° 8.627’E and Altitude 55-113 m above
sea level) in the suburbs of Abakaliki, the Ebonyi State capital. Ebonyi
State (6°15°0.00” N by 8°04°59.99” E) is located in the derived savannah
belt of Nigeria. The state is covered with lush vegetation and experiences
two seasons (rainy season and dry season). The rainy season is longer
and lasts from April to November annually.

The state has mainly highly leached soils but the soils of Ebonyi State are
fertile although some of the chemical properties are being reduced by
erosion and leaching. The mainstay of the population is crop farming.
Insect farming can make a good contribution to the populace since
obtaining vegetation to supplement insect feed may not be difficult and
one can farm the specific vegetation required.

Ebonyi State is inhabited by individuals of Igbo tribal origin even though
different sub-tribal groups/clans are found in the state and south-eastern
Nigeria in general. Most of the inhabitants profess Christianity and are
very proud of their tribe and culture. The towns in the state have a large
pool of people from other tribes. However, there are smaller tribes in
Ebonyi State. The state has 13 Local Government Area councils (LGAs).

Procedures

This survey was carried out by administering structured questionnaires
in six accessible local government areas of the state. Eleven settlements
(Ndufu Alike, Ogagbo, Amata, Akfipo, Umulaka, Nwakpu, Echera,
Agbaja, Amenu Amasiri, Ikwo, and Ezzagu) in the six LGAs were
covered. The total number of respondents included 540 persons. The
breakdown of the number of respondents indicated that there were
no significant differences between locations or local government areas
based on the number of retrieved questionnaires.

The structured questionnaire used was pre-tested, validated, and checked
for reliability in the campus which is located within the study area. It was
administered to colleagues and students during the pilot test. This study
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is a preliminary one and much can be learned from it on the next phase
of fieldwork in the wider region once financial resources are available.

The questionnaires were administered without probing into the privacy
of the respondents and the respondents’ biota was basically related to
gender considering that consumption of insects might be stigmatized
in some environments. It was clearly specified on the instrument
administered that respondents’ ethical approval, informed consent, and
anonymity will be upheld.

Data analysis

The data were collected solely from the structured questionnaires that
were administered. The descriptive statistics were employed to draw out
facts and figures from the survey instrument. The statistics were analysed
using IBM statistics for the Social Sciences Package (SPSS) version 25.
Our findings were explained using charts.

RESULTS AND DISCUSSION

Generally, it’s believed that practicing entomophagy can lead to achieving
the UN SDG goals related to sustainable food systems with less damage
to the environment.?**'** Edible insects play numerous roles including
the supply of nutritious food, employment opportunities, source of
income, converting solid waste into useful organic matter, protein
source, etc.[%173443

Nutritional roles and the types of edible insects

Numerous insects are consumed in Ebonyi State as shown in Figure 1.
Chief among the edible insects in the state are termites, followed by field
crickets, locusts, African palm weevils, honeybees, green grasshoppers,
yam beetles, and wax worms. The edible insects that were mentioned
less frequently were emperor moth larvae, cockchafers, variegated
grasshoppers, and brown grasshoppers. This confirms numerous reports
that have stated that the major edible insects, particularly in Africa,
include African palm weevil, cockroaches, black ants, termites, ground
beetles, grasshoppers, black soldier flies, honeybees, mole crickets, wasps,

cicadas, some aquatic insects, snout beetles, and morpane caterpillars.
[4,8,10,17,19,44,45]

This enumerated edible insects were also similar to those of Ebenebe
et al,”' and Ndifon et al,' in South-eastern Nigeria, who reported
that the popular edible insects include winged termites, African palm
weevils, house crickets, mole crickets, termites, grasshoppers, locusts,
caterpillar of butterflies/moths, yam beetles, praying mantis, rhinoceros
beetles, and green beetles. The major edible insects tend to differ with
geographical location in question so this survey has helped us to know
the major and minor edible insects in Ebonyi State.

It was observed that entomophagy is practiced by many of the inhabitants
of Ebonyi State. The proportion of individuals who have eaten/eat insects
in the survey was 24.55% males and 30.0% females (which give a total of
54.55% of the individuals in the area that are involved in entomophagy)
as shown in Figure 1 (top half - for the locations covered) and Figure 2
(for the whole area covered).

The percentage of those who practice entomophagy in the different
locations was analysed to confirm the actual spread of those involved
in the practice of entomophagy. It was observed that the consumption
of insects is cosmopolitan in the area. The number of females who eat
insects was higher in half of the locations and vice versa for the males
who consume insects in the diverse locations. The practice of consuming
insects tends to differ with geographical location and gender in the state.

Sub-Saharan Africa accounts for only 2.6% of global meat production
annually. Entomophagy is practiced in Asia, the Americas, Africa,
Australia, and recently in Europe.'*#] It has been emphasized
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that edible insects provide high-quality protein, carbohydrates, fats,
vitamins, mineral elements, and fibre that are comparable to any other

conventional meat. (233946

Under-nutrition in Africa can be either a result of inadequacy in micro-
nutrients, proteins, or energy. However, these nutritional deficiencies can
be alleviated through supplementation, fortification, and diversification
of the foods using sources like edible insects.!'”*”! The edible insects in
Figure 1 have been reported by many researchers to be highly nutritious
and rich in protein, carbohydrates, fats, minerals, fibre, and vitamins.

Ibitoye et al.,®” reported that 69.4% of their respondents have previously
eaten insects or still eat them, although 45.16% of these respondents
said they do not eat insects again which is similar to the figure given by
Ndifon et al.,' The respondents’ choice to practice entomophagy was
significantly related to their age and formal Western educational level.
Previously, many researchers blamed the adoption of Western cultures
for the decline in entomophagy but currently entomophagy has been
officially introduced in Europe.

This could reduce the bias against insect consumption. Hlongwane et
al.,’ reported that in Limpopo, South Africa, mopane worms were the
most preferred insects (94%) while in Kwazulu Natal, termites were
the most preferred edible insects (70%). They reported that 95% of the
respondents in Limpopo consume insects and 28% of the respondents in
Kwazulu Natal consume insects. In this survey, we observed that termites
followed by field crickets were consumed most. Farming these two types
of insects could be easily adopted everything being equal.

Animal feed role

The practice of feeding animals using insects or insect products is still
in its infancy in Nigeria. Birds have always been observed feeding on
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insects naturally. The views of the respondents on the use of insects to
feed animals were favourable (Figure 2 and Figure 3(2*)).

This is a role that is fast developing but many of the inhabitants (63.54%)
were not familiar with its practice in modern farming. Currently
ingredient feedstuff to produce fish or animal feed is scarce which has
resulted in higher costs of feed.®?! Insects could be used as protein,
minerals, and fat sources in animal feed in fish, ruminant, and poultry
farms.”¥ This area is highly neglected as shown in all the reviews
consulted.

Treatment of ailments role

The insects are however very useful in the area in terms of treating
ailments as reported by 17.43% of the respondents (Figure 3(3*)).
Remember that very few individuals (11.01%) confessed hearing or
seeing anyone falling sick from eating insects (Figure 2 and Figure 3(4*).
Some insect systems can produce many important bioactive agents and
metabolites.”) Insects are a rich source of antioxidants and favour the
intestinal microbiota of humans.*1¢!!

Some of the edible insects that several authors have reported to have
medicinal properties include African palm weevils, cockroaches, ground
beetles, termites, black ants, mole crickets, honeybees, grasshoppers,
emperor moth larvae, black soldier flies which concurs with the findings
of Ndifon et al.'”! These insects abound in the area even though they are
not being farmed as yet. That is to say, the climate is favourable for them,
which means one challenge is removed naturally.

Most of the respondents could not recall any taboo against insect
consumption (88.36%) in the state or country at large (Figure 2 and
Figure 4(5%)). This is a favourable finding because it could then be
easier to convince would-be insect consumers to take up the practice of
entomophagy.

female- yes eaten

[ ] femTe— not eaten
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Edible insects

Figure 1: The edible insects in Ebonyi State based on the frequency with which they were mentioned.
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Figure 3: The proportion of responses to the questions on 1*: practicing entomophagy, 2*: using insects as animal feed, 3*: witnessing use of insects
to treat ailments, and 4*: witnessing anyone being ill due to consumption of insects in each location.
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Methods of collecting, preparing or preserving edible
insects

The methods of collecting the insects included mainly use of light-water
traps, light trap, nets, pursuing, brooms, and digging out the insects
from trees/soil/substrates/termitaria, flooding, “blowing” with pipes,
drumming on the ground, and handpicking of insects up on rainy days.
[5,18,19]

Insect collection methods vary based on the behaviour of the edible
insects, culture, and geographical location of the country where the
insects are collected.>* These collection methods include hand-
picking, the use of specific tools (e.g., glue, sticks, nets, and baskets), the
use of light-water traps, and light traps.[>11843]

The traditional practices are mainly environmentally friendly (i.e.
harvesting, protection of habitats, and local restrictions on harvesting,
monitoring, and semi-natural farming).'*??) The methods reported
herein agreed with those stated by these researchers. Processing of insects
in this state into indigenous products (25.25%) or even commercial
industrial products (23.37%) has rarely been documented (Figure 2 and
Figure 4 (6a* and 6b*)).

A higher proportion of the respondents answered that they were not
aware of any insect-based products (be they indigenous or industrial) in
the area. It was noted that some insect-related products could be from
outside the region so future research may confirm the current findings.

In Africa the methods of preparing the insects for consumption include
boiling, roasting, cooking, frying, barbecuing, steaming, smoking,

stewing, and toasting. Frying and roasting were the major methods
reported during this survey. 47101219

Income generation role

Insects are sold in the edible insects are sold in the area (Figure 2 and
Figure 5(7*)). The marketing of the insects is mainly carried out by
women and children. Men who buy from women or trap the insects can
also sell them. This tallied with the findings of®*-2) who reported that
insects are prepared for consumption, processed, and sold by women.

This view is in line with that of Agrodok™ who argued that edible insects
contribute to food security and provide employment opportunities to
those who collect, process, and sell them. For instance, Ngoute et al.,!*!
observed that 86.8% of their respondents affirmed the food-related role
of grasshoppers and 57.7% of the respondents reported that grasshoppers
were sold locally in markets.

Unfortunately, Aigbedion-Atalor et al.,”" pointed out that the poor who
gather and collect these insects may instead prefer to sell them at the cost
of remaining nutrient-deficient. This situation is sadly very common in
this area from personal observation.

Studying insect farming and biodiversity conservation

Our respondents were asked if they would want to be trained in insect
farming, preparation/processing, and marketing. Their answers are
presented in Figure 2 and Figure 5(8*). It can be observed that responses
were not in favours of insect farming (71.02%). This means that getting
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Figure 4: The proportion of respondents that responded to the questions on 5*: negative cultural practices/taboos, 6a*: noticed indigenous insect
products, and 6b*: witnessing anyone being sick due to consumption of insects in each location.

6a* = prdt in: indigenous insect product. 6b* = prdt cm: commercial industrial insect product
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the inhabitants to develop an interest in insect farming will be a hard task
if not properly planned and handled.

This view is not abnormal this researcher has an article in the press
which shows that in the North Central region of Nigeria, the inhabitants
do not opt for studying insect farming compared to their counterparts in
West Cameroons. This is surprising considering that these two regions
are in the medium-rated area of insect abundance. Maybe the indigenes
are contented with the little they get not knowing that the insect industry
is a multi-dollar industry.

Insect farming in Kenya is thriving even though they rely on trial-
and-error methods to figure out the best practices to employ.?*) Many
countries in Southern and Eastern Africa have started practicing insect
farming. Promoting insect farming according to them should include
the provision of affordable starter kits to farmers, as well as training them
on prevention, detection, identification, and mitigation of food safety
concerns.

Moreover, the turnover in insect farming can be huge considering
the high fecundity and short life cycles of most species.™ It has been
observed that promoting entomophagy encourages the sustainable use of
natural resources. Thus, some trees, predators, and wilderness could be
conserved due to their value in entomophagy."**** Current biodiversity
conservation efforts unfortunately overlook the world of insects.®

The general lack of interest in conserving non-timber forest resources
is continent-wide. Insect farming requires significantly fewer resources
(land, water, and feed) to carry out compared to traditional livestock
husbandry. This could ensure the sustainable use of natural resources.
(8234356381 Tngect farming could be cheaper since some of them can be
raised using organic waste products.® The practice of farming insects
here can benefit both man, biodiversity, and the environment. The
would-be participants may also need less capital to embark on this
venture.

Solutions to phobia and rejection of entomophagy

Encouraging people to continue practicing entomophagy may be
less difficult than convincing new aspiring participants to commence

mmale- yes mkt mmale -no mkt

Proportion of
respondents (%)

mmale -yes study mmale-no study

Proportion of
respondents (%)

practicing insect consumption. Communication and education
concerning the benefits of insects will go a long way to encourage insect
consumption and farming.

Researchers have been proposing various solutions to this situation.
A solution has been proposed that insect processing will increase
acceptability by those whose rejection of insects stems from vision-
related phobia or disgust.?*¢¢!! This can work but the consumers should
know the ingredients in the product in case of any allergy or adverse
health conditions that may necessitate avoidance of some ingredients like
fats. Thus, food products can be fortified, supplemented, or substituted
using edible insect powder or products into cakes, biscuits, energy bars,
crackers, muffins, or meat-pie.** Finally, the respondents in this current
study suggested that TV and radio promotion and awareness campaigns,
education of the populace, and insect consumption festivals should be
embarked on in earnest which concurs with the options propounded
by.[29]

Palatable insects are truly unique based on what we found in this survey.
This evaluation of indigenous edible insects unequivocally demonstrates
their potential use as irreplaceable sources of food, feed, and
therapeutics. The study was conducted using structured questionnaires
and the objective findings show that edible insects especially termites,
followed by field crickets, locusts, African palm weevils, honeybees,
green grasshoppers, yam beetles, and wax worms are highly cherished in
this area. The insects are still being collected from the wilderness which
is not sustainable.

The problem of lack of insect biologists, government policies, lack of
insect-friendly regulations, finance, and sound techniques of insect
rearing and farming are major constraints that hinder the progress of
entomophagy in Nigeria. Rearing and farming insects is ecologically
sound, cheaper and requires less resources compared to other types of
livestock.

No taboo against insect consumption was mentioned during the
survey nor was there any specific enumerated illness related to insect
consumption. Edible insects are currently available only during specific
parts of the year — often at mating time and rainy season depending on the
life cycle of the specific insect. We observed a rather worrying disinterest
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Figure 5: The proportion of respondents that responded to the questions on 7*: witnessed sale of insects and 8*: willingness to study insect farming

in each location.
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in studying insect farming in the area. This could be tied to ignorance
of the potentials of the insect industry to provide food, feed, income,
and entomoceutics. Edible insects are not second to other forms of meat
and should be specifically considered by biodiversity conservationists,
policy makers, and researchers for the numerous benefits that they could
provide.

LIMITATIONS OF THE STUDY

Although descriptive statistics (means, proportions, frequencies) were
employed, the analysis may lack ability to render statistical significance.
This may be adjusted next time by using stratified sampling and stringent
selection of respondents to increase the validity of the conclusions.
However, as was started earlier the age and education of those currently
involved in entomophagy could also be a pointer to the potential of
entomophagy to continue into the future and the possibility of reducing
stigmatization of entomophagy.

The questionnaires were administered to whoever was willing to fill them
irrespective of age, gender, religion, culture, and so on. The question
that could then be asked is whether the results represent the broader
population or the population of those who practice entomophagy within
the broader population. The respondents were not asked to assess the
prevalence of entomophagy in the area neither were they required
to answer any question about the practice of entomophagy by others.
The use of questionnaires might have scared off those who cannot read
and write but we learnt our lessons and will ensure that two or more
instruments are administered during the wider fieldwork baring the
availability of resources.

CONCLUSION

Insects are widely consumed as a nutrient-rich staple food, as a delicacy, as
emergency food, or as a culture in many parts of Africa and globally. The
insects that are consumed vary widely and abound in certain locations.
The edible insects in Ebonyi State include termites, field crickets, locusts,
African palm weevils, honeybees, green grasshoppers, yam beetles,
wax worms, emperor moths, cockchafers, variegated grasshoppers, and
brown grasshoppers. Methods of collecting insects included handpicking,
light+water traps, light traps, nets, pursuing, and digging the substrates/
nests. Frying and roasting were the major methods of preparing the
insects. The respondents were highly aware of the importance of edible
insects and their uses in food, feed and medical industries. This study
has shown that insect rearing and consumption could be beneficial so
encouraging insect consumption, rearing, processing and marketing in
the region can greatly benefit those involved in its food value chain and
biodiversity conservation.
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SUMMARY

Consumption of insects is a very old culture that is found in many climes. The insects that are consumed vary with the habitat and environment.
In some cultures, the consumption of insects is for food and income. Edible insects are used for medications, feed and reagents. Some are
abhorred but this cultural stance is changing. Insects are valuable micro-livestock that can be reared/raised. Edible insects are no longer
considered second to any protein source and more than two billion persons worldwide consume insects. This study evaluated the practice of
entomophagy using structured questionnaires that were administered in Ebonyi State, Nigeria. The data were analyzed and descriptive statistics
utilized to reach the views presented. Edible insects play numerous roles including the supply of nutritious food, employment opportunities,
source of income, converting solid waste into useful organic matter, protein source, and so on. The data were utilized to determine the roles
insects play. The data revealed that insects play roles in nutrition and the types of edible insects were enumerated. Insects also act as animal
feed, treatment agents for some ailments, and as merchandise. The attitudes of the indigenes towards sustainable rearing, harvesting, and
biodiversity conservation were assessed. Some solutions to entomophobia and rejection of entomophagy were proffered. The limitations were
pointed out and recommendations made on the way forward. Finally, it was observed that entomophagy has a bright future based on the age
groups practicing it.
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