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Information on insects as food in Nigeria was collected by reviewing the literature of what scientists
have done locally in the country. A list of 22 edible insect species from six orders were compiled. Of
these, 77.3% were Lepidoptera (27.3%), Coleoptera (27.3%), Orthoptera (22.7%) and 22.7% lsoptera,
Hemiptera and Hymenoptera. These insects are rich in protein, vitamins and minerals. Some anti-
nutritional factors are detected from some insects but the contents are below toxic level to man. Edible
insects have a wide range of host plants from forest trees to agricultural crops and their consumption
stages are available at different periods of the year. They are collected by hand picking, digging of soil
and luring into water traps at night. Processing of collected insects could be carried out by boiling, sun
drying, frying and roasting methods. To manage insects in the interest of food security, more attention
should be given to environmentally sustainable collecting methods. These insects could be made better
available throughout the year by developing improved conservation methods or by raising them as a
minilivestock. Considering the economic, nutritional and ecological advantages of this traditional food
source, its promotion deserves more attention both from national governments and assistance

programmes.
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INTRODUCTION

Insects are the biggest animal group on earth; the
immense biodiversity harboured by the class insect is
reflected in the well-known fact that this single class has
more species than all the species of all other classes of
animals combined. Indeed insects constitute as much as
80% of the animal kingdom (Premalatha, 2011). Today,
over 1,600 species of insects are eaten deliberately by
humans, but cultures are highly variable, spanning the
spectrum from active avoidance to occasional and sub-
stantial consumption (Raubenheimer and Rothman, 2012).
Most humans in developed countries regard the con-
sumption of insects with some revulsion, and where ex-
ceptions occur, insects are generally considered as food
more for their novelty than their nutrients, for example,
embedded in chocolates or ice cream (Johnson, 2010), or
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as a means of survival when wilderness adventures go
wrong (Yoshimoto, 1999). However, this may not apply in
all cases; for example, in Japan, insects are eaten as part
of the traditional diet (Nonaka, 2010), and in some parts
of Italy (Overstreet, 2003) and Croatia (Miokovic et al.,
1997) the cheese maggot (Piophila casei L.) is regarded
as a delicacy.

In many developing countries and among various cul-
tures scattered throughout the world, insects remain a
vital and preferred food and an essential source of pro-
tein, fat, minerals and vitamins (Durst and Shono, 2010).
Some edible insects have nutritional value that can be
compared with that of meat and fish, while others have
higher proportion of proteins, fat and energy value (De
Foliart, 1992). In West and Central Africa, insects are not
used as emergency food to strive against starvation, but
are included as a normal part of the diet throughout the
year or in seasons of occurrence (Banjo et al., 2006).

Considering the popularity of the edible insects, it is not
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surprising that scores of species have been and are
prominent items of commerce in the town and village
markets of Africa, tropical and semi-tropical regions of the
world (De Foliart, 2002). In several areas of Zimbabwe,
South Africa, Zambia and Nigeria, many families make
fairly good living from selling insects (Chavunduka, 1975;
Fasoranti and Ajiboye, 1993; Mbata and Chidumayo,
2003; Adeduntan and Bada, 2004). Nigeria also has its
own share of edible insects and caterpillars, most of which
are gathered from bushes and farmlands by women and
children, processed and eaten or sold in school premises
and open markets.

This article argues that the eating of insects is a com-
mon practice in Nigeria. It deals with the diversity of edible
insects in Nigeria, their nutritional value, host plants, col-
lecting techniques and the processing methods. It is also
argued that edible insects should receive more attention,
in particular on how to manage this sustainable food source
in the interest of food security and wealth creation.

MATERIALS AND METHODS

The information presented here was collected by reviewing the
literature of the works scientists have done on edible insects in
Nigeria and the proofs of their nutrient status that guarantee their
inclusion as food components. Local libraries and the internet were
used as sources of information. Literature information from the
internet was obtained using the key words such as edible insects,
diversity of edible insects, nutrient status of edible insects, anti-
nutrients in edible insects and methods of processing edible
insects. From the resulting articles, a selection was made of those
focusing on edible insects most especially as it relates to Nigeria
and their nutrient composition. Some of the numerical data collec-
ted especially on crude protein, crude fibre, vitamins A, B and C
were compiled in a Microsoft Excel spreadsheet and for each
nutrient; the mean and the range were calculated.

RESULTS AND DISCUSSION
Diversity of edible insect species in Nigeria

Table 1 shows a list of some edible insects in Nigeria,
plant hosts, period of occurrence during the year and the
stages at which they are consumed in their develop-
mental cycle. Twenty two (22) insect species from six dif-
ferent orders have been recorded with potential for con-
sumption among the three major ethnic groups (Yoruba,
Hausa and Ibo) in Nigeria. These insect orders are Iso-
ptera, Orthoptera, Coleoptera, Hymenoptera, Hemiptera
and Lepidoptera. Of these, the majorities are Lepidoptera
(27.3%), Coleoptera (27.3%) and Orthoptera (22.7%);
below 20% are the Isoptera (13.6%), Hemiptera (4.5%)
and Hymenoptera (4.5%) (Figure 1). Winged reproductive
and queen castes are consumed in the order Isoptera,
adults in the orders Orthoptera and Hemiptera, larvae in
the orders Coleoptera and Lepidoptera, while in the order
Hymenoptera, eggs, larva and pupa stages are consumed.

Yam beetle (Heteroligus meles) and grass - hopper

(Zonocerus variegatus) are commonly eaten by some
people in South Eastern Nigeria and some parts of
Benue State while Grubs of the palm weevil, Rhyn-
chophorous phoenicis Fabr. (Coleoptera: Curculionidae),
are eaten in several parts of Oyo, Ondo, Osun, Ekiti,
Ogun, Lagos (western Nigeria), Delta and Edo States
(Ekop et al., 2010; Elemo et al.,, 2011). The larva of
Oryctes monoceros is consu-med in the Niger Delta
regions (Ifie and Emeruwa, 2010). The population of
variegated  grasshopper, Z. variegatus  (Linn.)
(Orthoptera: Pyrgomorphidae) is high during the dry
season in southwestern Nigeria; and has been repor-ted
eaten in the Akoko area of Ondo State (Fasoranti and
Ajiboye, 1993). The winged termites are known locally in
various parts of Nigeria by different names such as ‘aku’
in Ibo, ‘chinge’ in Hausa and ‘Esusu’ in Yoruba and are
regarded as traditional delicacies (Fasoranti and Ajiboye,
1993). Macrotermes nigeriensis and Macrotermes bellico-
sus are enjoyed in all parts of Nigeria, especially because
it is present at the onset of the rainy season when live-
stock is lean, new crops have not yet produced food, and
store produced from previous growing season is running
low (Banjo et al., 2006; Igwe et al., 2011). Anaphe venata
larvae (African Silkworm) are commonly found and con-
sumed in Western part of Nigeria (Iwalewa et al., 2005).
Cirina forda, Bunaea alcinoe, Macrotermes natalensis and
Brachytrupes membranaceus are all marketed and con-
sumed in different parts of Benue State (Agbidye et al.,
2009). The larvae of C. forda are consumed among the
Yoruba and Nupe tribes of Kwara and Niger States res-
pectively (Fasoranti and Ajiboye, 1993). The dung beetle,
Aphodius rufipes has been reported as a traditional
delicacy of the Gbagyi people in Niger State (Paiko et al.,
2012). The caterpillar of B. alcinoe is popularly called Egu
and consumed by the Igbo speaking tribe of eastern and
southern part of Nigeria (Amadi et al., 2005; Braide et al.,
2010b). The larva of Lepidoptara litoralia is common and
consumed in the North Central region of Nigeria espe-
cially in Plateau State (Solomon and Prisca, 2012).
Observation on the distribution and consumption of
edible insects in Nigeria revealed that the practice of
entomophagy is common in the humid forest, derived
savanna and some parts of Southern Guinea Savanna
agro-ecological zones of the country (Figure 2). The
occurrence of the plant hosts of most of these insects is
common in these three agro-ecological zones than in the
far northern parts of the country. This is because the cli-
mate of the Southern and middle belt of Nigeria supports
the growth of trees than savanna regions where the
vegetation is mainly grasses with scattered trees. How-
ever, that does not suggest that edible insects are not
available in the northern parts of the country. The prac-
tice of entomophagy is not well pronounced in the nor-
thern Nigeria which is predominantly of Hausas probably
due to cultural reasons. Another reason may be the pos-
sibility of insufficient work on the subject of entomophagy
anditsdocumentationinliteraturesinthis part of the country.
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L . Plant/food Seasonal Consumption
Scientific name Common name Order Family host occurrence stage
Macrotermes Termite Isoptera Termitidae Timber May - June Winged  adult,
nigeriensis woods queen
Macrotermes Termite Isoptera Termitidae Timber May - June Winged adult
bellicosus woods queen
Macrotermes . - Timber Winged adult,
natalensis Termite Isoptera Termitidae woods May - June queen
Brachytrupes Giant African . July -
membranaceus cricket Orthoptera Gryllidae Yam September Adult

: : July -
Gymnogryllus lucens  Cricket Orthoptera Gryllidae Yam September Adult
Cytacanthacris Short horned Orthoptera Acrididae Grasses May-October Adult
naeruginosus grasshopper
Zonocerus . November -
variegatus Grasshopper Orthoptera Pygomorphidae Cassava April Adult
Gryllotalpa africana Mole cricket Orthoptera Gryllotalpidae Rice Year round Adult
Analeptes trifasciata ~ Stem girdler Coleoptera Cerambycidae  Cashew gaclgcr)sg:y " Larva
Oryctes boas Rhinoceros beetle  Coleoptera Scarabaeidae Coconuttree  June — July Larva
Oryctes monoceros Rhinoceros beetle  Coleoptera Scarabaeidae Coconuttree  June — July Larva
Aphodius rufipes Dung beetle Coleoptera Scarabaeidae Cow dung June-July Larva
Rhynchophorus . - . December -
phoenicis Palm weevil Coleoptera Curculionidae Oil palm May Larva
Heteroligus meles Yam beetle Coleoptera Dynastidae Yam ll\\l/lc;\r/g? ber " Larva
Nezara viridula Stink bug Hemiptera Soya bean May - October Adult
Apis mellifera Honey bee Hymenoptera Apidae Ellgmgrlng Year round Egg, larva, pupa
Anaphe venata African silkworm Lepidoptera Notodontidae Obeche tree July ~ Larva
September
. . ) . . July -
Anaphe infracta African silkworm Lepidoptera Notodontidae Obeche tree September Larva
. . ) . . July -
Anaphe recticulata African silkworm Lepidoptera Notodontidae Obeche tree September Larva
Bunaea alcinoe Emperor moth Lepidoptera Saturnidae African June — July Larva
Mahogany
. . . . . August -
Lepidoptara litoralia - Lepidoptera - Isoberlina September Larva
Cirina forda Pallid emperor Lepidoptera Saturnidae tsrgga butter June - August Larva

Sources: Banjo et al., 2006; Agbidye et al., 2009; Ekop et al., 2010; Ifie and Emeruwa, 2011; Igwe et al, 2011; Opara et al., 2012; Solomon and Prisca,

2012.

[} w
w Q

[l
Q

No. of species (%)
= =
Q wl

]

o

Figure 1. The percentage of insect species per order eaten in Nigeria.



218 Int. J. Biodivers. Conserv.

__/»_\‘

Sokotc;(-

Taraba

I -
"~ Agroecological zones

|:] Derived Savanna
- Humid Forest
[ ] Midatitude
| No data
777/} Northem Guinea Savanna
l:] Sahel Savanna

/4 Southern Guinea Savanna

l:] Sudan Savanna

Figure 2. Map of Nigeria showing different States and agroecological zones.

Nutritional values of edible insects in Nigeria
Crude protein and fibre

The crude protein and crude fibre of some edible insect
orders in Nigeria are reported in Table 2. The highest
amount of crude protein is found in insects in the order
Lepidoptera followed by the order Coleoptera, while the
order Hymenoptera has the least. Insects in the orders
Coleoptera and Isoptera have high crude fibre content
than the Orthoptera, Lepidoptera and Hymenoptera.
Edible insects have been shown to have higher protein
content, on a mass basis, than other animal and plant
foods such as beef, chicken, fish, soybeans, and maize
(Teffo et al., 2007). Protein is the basis of all organism
activity and constitutes many important materials such as
enzymes, hormones and haemoglobin. Protein is an im-
portant component of antibodies as it bolsters the immu-
nity function of the body. It is the only material to produce
nitrogen for maintaining acid and alkali balance, transfor-
ming genetic information and transporting important
materials in the human body. As a nutritive element that
produces heat, it can supply energy. The nutritional value
of food largely depends on the quality of the protein that it
contains. This in turn, is determined to a great extent, by

the amino acid composition. In the majority of edible
insects, either tryptophan or lysine is the first limiting amino
acid (Bukkens, 1997). However, the presence of lysine
has been reported in Rhychophorus phoenicis (Elemo et
al., 2011) and tryptophan in Oryctes monoceros (Ifie and
Emeruwa, 2011). The inclusion of these insect species in
diet could be of immense benefit in complementing
lysine-poor staple cereals.

Vitamins

Vitamins are one group of organic compounds that are
necessary for metabolism in human bodies. As vitamins
cannot be synthesized in the human body, they must be
supplied constantly by food. The vitamin contents of some
insect orders are shown in Table 3. Each of the orders
contains appreciably high amounts of vitamins A, B2
(riboflavin) and C. The termite, M. nigeriensis has also
been reported with appreciable amounts of vitamins B3
(niacin) and B1 (thiamine) in addition to vitamins A and C
(lgwe et al., 2011). Vitamin C maintains blood vessels
flexibility and improves circulation in the arteries of people
including smokers. One of the most important benefits
derivable from vitamins A and C is their role as antioxi-
dants, oxygen free radical scavengers, while that of the
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Table 2. Protein and fibre contents in some edible insect orders in Nigeria.

Crude Protein Crude fibre

Insect order N

Range Mean Range Mean
Isoptera 3 20.4-22.1 21.15 22-57 3.53
Coleoptera 6 26.0 - 37.63 30.07 1.96 —28.12 8.30
Orthoptera 4 6.25 - 50.75 23.98 1.01-2.40 2.05
Lepidoptera 6 18.9-74.34 30.37 1.68 —5.55 2.81
Hymenoptera 1 21.00 2.00

N, Number of insect species in each order. Sources: Banjo et al., 2006; Ekop et al., 2010; Ifie and
Emeruwa, 2011; Igwe et al., 2011; Solomon and Prisca, 2012.

Table 3. Vitamin (mg/100 g) contents in some edible insect orders in Nigeria.

ord N Vitamin A Vitamin B2 Vitamin C

raer Range Mean Range Mean Range Mean
Isoptera 3 0026-0.05 014 154-198 169 3.01-17.76 8.06
Coleoptera 3 0.086-0.125 0.112 0.08-262 1.64 4.25-759 5.75
Orthoptera 3 0.0-0.068 0.03 0.03-0.08 0.06 0.0-8.64 3.21
Lepidoptera 5 0.028-0.034 0.03 0.09-221 150 195-452 2383
Hymenoptera 1 0.12 3.24 10.25

N, Number of insect species in each order. Sources: Banjo et al.,, 2006; Ekop et al., 2010; Ifie and

Emeruwa, 2011; Igwe et al., 2011.

B-vitamins is their role as co-enzymes in several enzyme
systems of the body. The high vitamins content of edible
insects presents them as a highly potential, good source
of food supplement for malnourished people and animals.

Mineral elements in edible insects

The mineral profile of some edible insects in Nigeria is
presented in Table 4. These insect species contain
appreciable amounts of calcium (Ca), iron (Fe), phosphorus
(P) and magnesium (Mg). Other mineral elements like
potassium (K), sodium (Na), zinc (Zn), manganese (Mn)
and copper (Cu) have been reported in O. monoceros, M.
nigeriensis and R. phoenicis (Elemo et al., 2011; Ifie and
Emeruwa; 2011; Igwe et al., 2011). Minerals are known
to play important metabolic and physiologic roles in the
living system. Iron, zinc, copper and manganese strengthen
the immune system as antioxidant enzyme cofactors
(Talwar et al., 1989). Similarly, magnesium, zinc and se-
lenium prevent cardiomyopathy, muscle degeneration,
growth retardation, impaired spermatogenesis, immune-
logic dysfunction and bleeding disorder (Chaturvedi et al.,
2004). Iron deficiency is a major problem in women's
diets in the developing world, particularly among preg-
nant women, and especially in Africa (Orr, 1986). Vegeta-
rians everywhere are at risk of zinc deficiency. Magne-
sium is needed for more than 300 biochemical reactions
in the body. It helps to maintain normal muscle and nerve
function, keeps heart rhythm steady, supports a healthy
immune blood and regulates blood sugar levels (Saris et
al., 2000). Therefore, edible insects can supply necessary

nutritive elements for human body functions and could be
consumed along with other food and animals rich in other
essential minerals to further complement the diet of these
insects.

Carbohydrates and fats

Carbohydrates and fats are important nutritive elements
in the human body. They are the main energy source,
can reduce consumption of protein and help detoxifica-
tion. Ekop et al. (2010) reported 13.08, 21.71, 22.70 and
24.90% dry weight for G. lucens (cricket), H. meles (yam
beetle), R. phoenicis (palm weevil) and Z. variegatus
(grasshopper), respectively. M. nigeriensis was also
reported to contain 20.70% by composition of carbohy-
drate (Igwe et al., 2011) while C. forda contains 54.30%
by composition (Osasona and Olaofe, 2010). These insect
species may not be desirable as a good source of carbo-
hydrate as human adult need about 400 to 500 g
carbohydrate intake as starch.

The termite, M. nigeriensis has also been reported to
be rich in oleic acid, palmitic acid and linoleic acid, an
essential fatty acid, but poor in myristic acid, lauric acid
and palmitoleic acid (Igwe et al., 2011). It was further
reported (Igwe et al., 2011) that the total saturated fatty
acid content of the termite is 39.35%, while that of the
unsaturated fatty acids is 60.64%, with monosaturated
fatty acids (MUFA) comprising 53.07% and polyunsatu-
rated fatty acids (PUFA) making up 7.57% only. It is note-
worthy that saturated fatty acids are not good for human
consumption because they have been implicated in
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Table 4. Mineral and ash (mg/100g) contents in some edible insects of Nigeria.

Insect specie Ca P Fe Mg Ash
M. nigeriensis 1.00* 14.90* 9.56* 60.96* 7.60*
M. bellicosus 21 136 27 0.15 2.90
M. natalensis 18 114 29 0.26 1.90
Brachytrypes spp. 9.21 126.9 0.68 0.13 1.82
C. aeruginosus 4.40 100.2 0.35 0.09 2.10
Z.variegatus 42.16 131.2 1.96 8.21 1.20
A. trifasciata 61.28 136.4 18.2 6.14 4.21
A. infracta 8.56 111.3 1.78 1.01 1.60
A. recticulata 10.52 102.4 2.24 2.56 2.50
L. litoralia 12.0 9.00 19.50 0.50 4.30
A. venata 8.57 100.5 2.01 1.56 3.20
C. forda 8.24 111.0 1.79 1.87 1.50
A. mellifera 15.4 125.5 25.2 5.23 2.20
O. boas 45.68 130.2 2.31 6.62 1.50
O. monoceros NA NA 85.00 175.00 10.50
G.lucens NA NA NA NA 6.40
R.phoenicis 54.1 685.0 30.8 131.8 2.70
A. rufipes 42.16 131.2 30.82 11.72 2.74

*mg/kg body weight

; NA, not available. Sources: Banjo et al., 2006; Ifie and Emeruwa, 2011;

Igwe et al, 2011; Paiko et al., 2012; Solomon and Pisca, 2012.

certain cardiovascular disorders such as atherosclerosis,
cancer and aging (Anita et al., 2006). However, the low
saturated fatty acid and high desirable unsaturated fatty
acid contents of M. nigeriensis may consider it an impor-
tant food component for those who have high blood cho-
lesterol content and probably at a risk of cardiovascular
disease.

Anti-nutrient components of edible insects

Anti-nutrients such as hydro-cyanide, oxalates, phytates
and tannins have been reported in edible insects in
Nigeria (Ekop et al., 2010; Ifie and Emeruwa, 2011). The
presence of hydro-cyanide (HCN) (2.187 to 3.203 mg/kg),
oxalate (13.20 to 28.40 mg/kg), phytate (0.28 to 0.289
mg/kg) and tannin (0.329 to 0.430 mg/kg) are found in
four edible insects: G. lucens (cricket), H. meles (yam
beetle), R. phoenicis (palm weevil) and Z. variegatus
(grasshopper), respectively (Ekop et al., 2010).

Tannin (14.3 mg/100 g), phytic acid (178 mg/100 g)
and oxalate (2.1 mg/100 g) have also been reported in O.
monoceros (Ifie and Emeruwa, 2011). High level of HCN
has been implicated for cerebral damage and lethargy in
man and animals (Akyildiz et al., 2010). The lethal dose
of HCN to human is considered to be 35mg (Oke, 1969)
while NRC (1974) gave the toxic level to be between the
range 50 to 200 mg/100 g.

Oxalates are known to sequester and precipitate some
useful metallic elements, thus making them unavailable
for adsorption in human system (Groff et al., 1995). The

lethal dose of oxalate is between 200 and 500 mg/100 g
(Pearson, 1973). Phytate, like oxalates, limit the availabi-
lity of some notable minerals like magnesium, iron, and
even calcium (Groff et al., 1995). Phytic acid has also
been implicated in the removal of phosphorus and cau-
sing indigestion and flatulence in human system
(Ndubuakaku et al., 1989). Tannins possess both toxic
and therapeutic functions. They are toxic in that they
coagulate protein (Groff et al., 1995). Tannins are capa-
ble of lowering available protein by antagonistic compete-
tion and can therefore elicit protein deficiency syndrome
(Ekop, 2004). However, anti-nutrients analyses of G.
lucens, H. meles, R. phoenicis and Z. variegatus showed
that the values of HCN, oxalate, phytates and tannins in
them are negligible and are considered to be below toxic
level in humans when consumed. In addition, with detoxi-
fication through processing, edible insects are safe for
consumption.

Host plants, seasonal occurrence, collection and
processing of edible insects in Nigeria

Edible insects are associated with one or more host plants
and their collection depends on the season in which the
consumption stage is available. The seasonal occurrence
of the Grubs of the palm weevil, R. phoenicis Fabr.
(Coleoptera: Curculionidae) on the field is from December
to May (Opara, 2012). They are collected from the trunks
of palm trees and are eaten fried (Banjo et al., 2006). The
larva of O. monoceros is collected between June and July



during the year and commonly consumed raw, boiled,
smoked or fried (Ifie and Emeruwa, 2011). The consump-
tion stage of L. litoralia is present on its host tree,
Isobelina doka between August and September. The
caterpillars of L. litoralia are processed by boiling and sun
drying (Solomon and Pisca, 2012). Termites feed on
different tree species in Nigeria (Malaka, 1973; Agwu,
1981; Ashiru, 1988; Appiah and Aisagbonhi, 2000;
Akanbi and Ashiru, 2002). They are usually attracted to
sources of illumination during nuptial flight at the onset of
rainy season. They are collected by women and children
by placing a bowl of water under a light source. In most
parts of Nigeria, M. nigeriensis is processed by washing,
salting to taste and mild frying or roasting. Oil is not
usually needed during frying, since their bodies are natu-
rally rich in oil (Igwe et al., 2011). It can also be consu-
med as raw food. The pallid emperor moth, C. forda, is a
defoliator of Shea butter tree, Vitellaria paradoxa and is
collected during the rainy season between June and
August (Odeyemi and Fasoranti, 2000; Agbidye and
Nongo, 2009). The larvae are usually boiled and dried in
the sun before they are sold (Fasoranti and Ajiboye,
1993; Agbidye et al.,, 2009). The larva of the moth,
Bunaea alcinoe, is a defoliator of many forest trees inclu-
ding Parkia biglobosa, Prosopis africana, Khaya
senegalensis and are present on the field between June
and July (Akanbi and Ashiru, 2002). They also feed on
the leaves of some economic and ornamental plants such
as Gmelina arborea, Spondias mombim, Pentaclethrama-
crophylla, Terminlia cattapa, Cananga odorata, Harungana
madagascariensis, Anthocleista species, and cause enor-
mous defoliation of the trees. The leaves are rich in
nutrients (Braide et al., 2010b) and provide food for the
highly voracious larvae. The matured larvae are usually
collected directly from the leaves or handpicked when
they fall on the ground. It is also a common practice by
some collectors to dig out larvae that burrow into the
ground to pupate. The large African cricket, Brachytrupes
membranaceus, is a pest of forest nurseries where severe
defoliation may result (Akanbi and Ashiru, 2002; Hill,
1983). They are collected by digging them out of their holes
in the ground. Adult crickets are eaten as fried or roasted.

Most of the insects consumed in Nigeria are available
for collection during the rainy season due to availability of
their host plants. The edible larvae at this time feed vora-
ciously and grow robust with food store up in their fat
bodies. The sluggishness of the insect at their larva stage
make their collection becomes easy. Excess of large col-
lections of insects made during the season of occurrence
are processed and kept to be sold at high prices during
the off seasons.

Conclusion

Edible insects are rich in protein and amino acid, espe-
cially essential amino acids for the human body. They are
one source of good protein. They can supply rich fat, fatty
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acid, mineral elements, vitamins and carbohydrates,
especially high unsaturated fatty acid, which has an
excellent nutritive value. Most of the edible insects repor-
ted in Nigeria largely depend on forest for their survival.
Foresters worldwide have traditionally looked at insects
as either a nuisance or as tree and wood pests, some-
thing to be avoided, suppressed or controlled. Several
efforts have been made in different parts of the world to
wage war against forest insects. However, we currently
seem to have more forest pest problems than ever, and
with the current invasion of exotics and anticipated eff-
ects of global warming, the trend appears upward. Schabel
(2008) in his opinion advocated for a rethink from forest
entomology, the management of pest insects for the sake
of trees, to entomoforestry, which concerns itself with
managing trees and forests for the sake of edible and
other useful insects. This may in turn open up at least
supplementary perspectives for forest management and
potentially fostering the development of forest-based
insect industries (Schabel, 2006). Especially where food
security is at stake, traditional entomophagy must become
a priority and be taken from opportunistic extraction to the
next level, that is, regulatory mechanisms and the delibe-
rate, science-based manipulation of forest edible insects,
in or out of their natural habitat.

Van Huis (2003) reported that the use of traditional
food is sustainable and has economic, nutritional and
ecological benefits for rural communities in sub-Saharan
Africa. Therefore to manage insects in the interest of food
security, more attention should be given to environmen-
tally sustainable collecting methods, the use of improved
conservation practices, the enhancement of cottage
industries for farming insects and the development of
economically feasible ways of mass-rearing edible spe-
cies. This can be achieved with the cooperation of all
stakeholders in food security.
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