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Abstract: Based on the fact that insects are highly nutritional exciting materials with no doubt as future prospects of being included in 

consumer’s common diet in various countries in the world, they are vital resource proven with varied nutritional aspects and rich in dietary 

symbolism for daily nutritional healthiness. Due to high cost and shortage in food availability, it was considered to design a local production 
method for the available in our local community to provide for unmarketable production and the catalyst for commercial production to 

complement the available in the market. Edible insects including adults and larvae were partitioned into category A and B respectively 

while accessory raw materials indicated. Preparation techniques and formulations for selected edible insects involve selection of desirable 

species with reference to consumer preference, proper milling, thorough mixing, oven drying or steaming at considerable length and storing 
in dry cool non-freezing sections of the refrigerator for storage longevity before use. Edible insects contribute a small whole processed 

fractions to the nutrient requirements sold in nook and crannies in local Nigerians market. Therefore, it is recommended to eat only insects 

that are reported in studies to redress neophobia and avoid risk linked with consumption. More studies on mass production techniques is 

needed to conquer the hurdle of harvesting from the wild and aiding the local production of insect-based food of different forms at 
affordable cost for sale to local Nigerians and subsistent consumption. Finally, more research is required to find out more edible species, 

explore the impact of insect based food on length-weight gain of consumers and how sustainability for high quality protein and calories 

requisite can be realized for indigenes. 
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1. Introduction 

After the first interdisciplinary conference of insect to feed 

world held in 2014 and the world edible insect day in 2015, 

the need to produce, utilize and package foods made from 

flying invertebrate arose. However, the snack pack 

production that exist today is an innovation of the ancient 

practice of entomophagy. It is indeed surprising that humans 

are gradually falling back to the proliferating rival animal 

species of time past and present. Insect alone damages crops 

of man in field and storage, causing an assortment of 

diseases leading to blood, nutrient and weight loss and many 

other detrimental effects. Today, human need to bite back 

this valuable resource that have stored up man’s nutrient 

over the years. Thus, the reduction in pesticide use and 

additionally drugs to cure ailment when disease causing 

agents such as mosquito are sampled en masse for pet feed 

comes into play. The several world insect campaign 

programmes was aimed to compensate for food insecurity for 

it is not necessary to stress the significance of existing food 

products or their place in the world. Without in any way 

decrying the essence of available food resource or stressing 

the limited distribution within the world’s population, one 

can ascertain in so many respects that the abundance, 

nutritional, sensory qualities of insects and necessities for 

entomophagy presents the mid-point optimum on the 

spectrum between foods on the one hand and feed on the 

other.  From a more anthropocentric view, insects are 

recognized as harmful competitors through pest actions 

infesting about 10% of the food grown by man in the field, 

limiting massive production and storage and also infecting 

one in six of the world’s population with a pathogen.  

Therefore it is imperative to promote entomophagy since 

most edible insects are affordable, available and provide 

good source of protein and minerals needed to complement 

cereal-based foods consumed in the developing countries 

(Ifie et al., 2011). Following some brief examples, several 

species of grasshoppers (Orthoptera) has been noted to form 

part of the diet of some ethnic groups in all continents and 

Oryctes monoceros larva includes one of the insects that are 

commonly consumed raw, boiled, smoked or fried in the 

Niger Delta region of Nigeria (Melo et al., 2011). Similarly, 

Mophane worms (Imbresia belina) form an important source 

of protein in human nutrition and to a lesser extent animal 

nutrition in Botswana, Namibia, South Africa and 

Zimbabwe. In Western countries, the consumption of insects 

by humans is infrequent or even culturally inappropriate, 

resulting in the rarity of it being discussed as part of the 

sustainability and food security agendas of international 

organizations and donor agencies (FAO, 2013). For insect 

based foods to be promoted, varied inquiry on different 

insect species or their developmental stages used including 

risks known or unknown are necessary before 

fractionalization of insects to obtain their nutrient extracts, 

fraction or ingredients for incorporation is carried out. Once 

these evolving risks are redressed through researching into 

all possible insects species as food either their adult or 

developmental stages, the possibility of safe eating either 

whole or novelty would be actualized. Although, much work 

on the risks associated with eating insect whole and 

consumption of insect based foods and food ingredients have 

not been sufficiently investigated, if at all exists. Even 

stepwise scientifically based knowledge of the stages of 

preparation, processing and incorporation into commercial 

food products by industries are lacking. Although, traditional 

methods of treatment or preparation for gathered whole 

insect such as boiling, baking, roasting, grilling, smoking, 

deep-frying, salting, seasoning, marinating and drying are 

readily available in cook books (Srivastava et al., 2009; 

Solomon et al., 2012). 4ento (2015) and various authors have 

exemplified various examples of insect-based food products 

promoted near the retail market in Europe and North 

America. they include: Insect pastas and spreads, Pasta made 

with insect flour, Burgers, nuggets and schnitzel containing 

ground buffalo worms, Insect-based flours (crickets and 
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mealworms), Cricket protein powder, Dried cricket and 

mealworm snacks, Biscuits/cookies, chocolates and 

macaroons containing or decorated with whole or ground 

insects, chocolate fudge containing crickets, salt and vinegar 

crispy whole crickets, BBQ-flavoured mealworms, fresh 

cricket-based products made to order (pizza, cakes, breads, 

cookies, Cricket-based crackers; cricket-based cookies (in 

development). fresh pasta with mealworm flour made in 

Belgium (Aldento, 2015), this “new and somewhat different” 

renowned British gin tailor: the Cambridge Distillery’s gin is 

made with wood ants (Anty Gin, 2014), The Jungle bar is an 

“insect powered protein bar” which contains dates, 

cranberries, a variety of seeds and cricket flour  (Crowbar 

Protein, 2015). This study is aimed at proposing method to 

be used in insect-based food production for local 

consumption in the locale. 

 

2. Materials and methods 

This study was conducted at the Department of Biological 

Science, Ondo State University of Science and Technology, 

Okitipupa, Ondo State. The materials used for preparation 

include the desirable insect available for use, weigh balances 

for measurement, gas burner for boiling combinations, a 

kitchen blender, big spoon, large cooking vessels and water. 

Insect species developmental stage were procured from 

Igbokoda big market at Ondo State, Nigeria. Accessory 

materials such as flour, baking powder, sugar, margarine, 

fruity seeds, milk, yeast and stabilizers were sectioned as 

category C and gotten from the market in Igbokoda. 

 

2.1. Biochemical analysis of edible insects  

This has been reported for various studies in the world. It 

was not surprising that man was researching to exploit this 

species in later times. Importing already processed insect-

based food could demand a huge cost. However, producing 

the locally available for daily consumption is needed. When 

this production proves positive, it would add to the locally 

available food in the markets and as such reduce the financial 

burden of acquiring those produced across continent. The 

proximate analysis of edible insects in Nigeria has been 

addressed by Banjo et al. (2006). This checklist of edible 

species addressed for southwestern Nigeria where the study 

was carried out was categorized into developmental stages 

and adults as shown in table 2.1 below. In the category B, all 

developmental stages were larvae of the species reported 

except for Apis mellifera where the egg, larvae and pupae 

are utilized. Since immature stages of insects are reported to 

be rich calories than adult insects, Macrotermes bellicosus 

and Rhynchophorus phoenicis was selected from both 

categories for this study as consumer preference of insects 

may vary with individuals. However, preference may be 

hinged on nutritional aspects as either protein source as 

categorised in A or calorie-rich in categorised in B. 

 

Table 2.1 Proximate analysis of commonly insect eaten in south western Nigeria 

 
Insect species Crude 

protein % 

Ether 

extract % 

Ash % Crude 

fibre % 

Dry matter 

% 

Moisture 

% 

Nitrogen free 

extract % 

Category A: Adults          

Macrotermes bellicosus 20.4 28.2 2.90 2.70 90.6 2.82 43.3 

Macrotermes notalensis 22.1 22.5 1.90 2.20 89.5 2.98 42.8 

Brachytrypes spp. 6.25 2.34 1.82 1.01 96.59 3.41 85.3 

Cytacanthacris aeruginosus unicolor 12.1 3.50 2.10 1.50 90.80 2.56 60.5 

Zonocerus variegatus 26.8 3.80 1.20 2.40 92.18 2.61 63.2 

Category A: Developmental stages             

Analeptes trifasciata 29.62 18.39 4.21 1.96 97.81 2.19 43.6 

Anaphe infracta 20.0 15.20 1.60 2.40 90.40 2.73 66.1 

Anaphe recticulata 23.0 10.20 2.50 3.10 88.92 3.21 64.6 

Anaphe spp. 18.9 18.60 4.10 1.68 92.56 2.52 46.8 

Anaphe venata 25.7 23.21 3.20 2.30 90.50 3.34 55.6 

Cirina forda 20.2 14.20 1.50 1.80 68.44 4.40 66.6 

Apis mellifera 21.0 12.30 2.20 2.00 91.30 3.82 73.6 

Analeptes trifasciata 20.1 2.10 1.50 3.30 90.12 2.65 70.7 

Oryctes boas 26.0 1.50 1.50 3.40 94.70 1.91 38.5 

Rhynchophorus phoenicis 28.42 31.40 2.70 2.82 89.90 2.74 48.6 

Source: (Banjo et al., 2006). 

 

Calories rich immature stage of insects are reported to be 

due to fat content, a macronutrient, embedded in insect 

and as such can also provide for carbohydrate requirement 

of consumer. Adult insects are rich in protein while 

micronutrients including minerals, vitamins, fibres and 

water footprint are dependent on species. Banjo et al. 

(2006) has reported that Macrotermes bellicosus has 

2.89µg/100g, 1.98, 3.41, 21, 136, 27 and 0.15 mg/100g 

and Rhynchophorus phoenicis 11.25 µg/100g, 2.21, 4.25, 

39.58, 126.4, 12.24 and 7.54 mg/100g for Vitamin A, 

Vitamin B2, Vitamin C, Calcium, Phosphorus, Iron and 

Magnesium.  

 

2.2. Preparation Techniques and formulation 

The study selected Macrotermes bellicosus and 

Rhynchophorus phoenicis from the table 2.1 above which 

are categorized adult from larvae. The whole insect was 

foremost inactivated by degutting, and then 

decontaminated ectoderm and endoderm and placed whole 

in a bowl. Fifty whole Rhynchophorus phoenicis and two 

hundred whole Macrotermes bellicosus as counted were 

then weighed in a balance. The fifty R. phoenicis weighed 

175 gram and the two hundred M. bellicosus weighed 

97gram. They were milled fresh in a kitchen blender into 

paste. This study produced palm cakes, local biscuits, 

bread and juice from the selected. For snack production, 

flour was measured 2kg while other accessory production 

materials were invariably applied with the 

recommendations by other local producers of snacks 

without insect ingredient infused. Sugar and a warm water 

was measured up into a big vessel and mixed with 

desirable quantity needed. Then baking powder was added 
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mixed and flour emptied. It was stirred while margarine 

and milled insect mixtures was also added.  The mixture 

was then pounded into sizes for bread making, local 

biscuits and other local made snacks in the southwest like 

doughnuts and egg roll as it is known. The reverse is the 

case for palm cake and cake making. Sugar and warm 

water was measured up into a vessel; a 1kg of margarine 

and insect-milled ingredient was emptied into a vessel and 

stirred mechanically and electrified methods. When the 

texture changed conformation, baking powder, fruity 

seeds, and a little alcohol was added to the mixture. 2kg of 

flour was emptied into the vessel and stirred. Then the 

whole mixture was emptied into sized containers coated 

with margarines for cake production. For juice production, 

whole prepared insect was placed in a blender, milk, 3 

egg, 4 balls of apple, a quarter slice of water melon and 5 

chunks of banana was added. The mixture in the blender 

was milled emptied in a vessel and stored up in 

refrigerator to cool at room temperature and not to freeze. 

The palm cakes and snacks were then placed in a large 

vessel and heated with the gas burner for about an hour or 

two to bake properly depending on heat intensity. After 

steaming, it was allowed to cool and then placed in a 

sealable cellophane. At this point, consumer can have a 

bite from the produced. This technique is step-wise as 

though time and patience is needed to realize local insect 

made product for family’s consumption. When a large 

quantity is produced, it can be stored up in dry cool place 

preferably a non-freezing section of the refrigerator for 

durations not more than two weeks. The essence of 

combating food insecurity would be realized once this 

method is adopted and insects are presented on tables, 

pockets and refrigerators of local inhabitants.  

Entomophagy already is hyper-prevalent in Africa and 

Nigeria inclusive. It is so painful that mechanized process 

of mass productions are lacking and insect based 

entrepreneurs are lacking. With this onset of production 

strategies, it is hopeful that insects would find a way in 

stomach of local Nigerians. 

 

3. Conclusion and recommendations 

Edible insects contribute a small whole processed 

fractions to the nutrient requirements sold in nook and 

crannies in local Nigerians market. Freshly obtained 

insects can be so rich if utilized whole without destroying 

the nutritional aspect by day-to-day preparation strategies. 

Insects on the table of every residents among cookbooks 

available is the need for this study This research 

categorized edible insects in order to enable consumers 

preference for local additives into different forms for 

family consumption. This study recommended residents to 

eat only insects that are reported to avoid risk linked with 

consumption and also more research on mass production 

techniques to aid the local production of insect-based food 

of different forms at affordable cost for sale to local 

Nigerians and subsistent consumption. Finally, more 

research is required to find out more edible insects, 

explore the impact of insect based food on length-weight 

gain of consumers and how sustainability for high quality 

protein and calories requisite can be realized for 

indigenes. 
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