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ABSTRACT

Edible insects have been gaining recognition as a sustainable and alternative food source worldwide. In
Manipur, a northeastern state of India, the consumption of insects has been a part of traditional diets for
centuries. This review paper examines the potential of edible insects in Manipur, with a focus on their
nutritional and medicinal value and commercial production. A comprehensive review of the existing
literature on edible insects in Manipur, as well as related studies from other regions was conducted. The
findings indicate that insects are a rich source of protein, essential fatty acids, and micronutrients. They
also possess medicinal properties and can contribute to the treatment of various ailments. The review also
highlights the challenges and opportunities in commercial insect production in Manipur. Overall, this
review paper provides valuable insights into the potential of edible insects in Manipur, and their role in
promoting food security and sustainable development in the region.
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Introduction

The practice of eating insects is widespread across
the world. Such consuming of insects have been ha-
bituated in many countries of Africa, South
America, and Southeast Asian countries (Baiano,
2020). The natives of these countries have consume
edible insects as the delicious food items and a good
source of proteins in many restaurants and markets.
So far relevant literature are concerned, around 1900
insect species have been identified as edible species
(Huis et al., 2013). These edible insects are coming
under the insect orders Orthoptera, Heteroptera,
Hemiptera, Coleoptera, Hymenoptera, and Lepi-
doptera. Since time immemorial, people of various

ethnic backgrounds residing in Manipur have been
capturing and consuming a wide range of insect
species. These insects are also sold in some local
markets in Manipur, and serve as a source of income
for many local communities (Lokeshwari and Singh,
2019). Insects such as Belostoma sp., Lethocerous sp.,
Hydrophilus sp., Locust sp., larvae and pupa of silk-
worm, bees and cricket species have been com-
monly sold in the popular market as delicious and
costly items. Various researchers predicted that the
sustainable source of protein for the enormous in-
crease of human population in future would be the
insect proteins (Tang et al., 2019; Zhao et al., 2021). In
addition to their nutritional value, edible insects are
also used for their medicinal properties. For ex-
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ample, termites are believed to have anti-inflamma-
tory and anti-microbial properties while Locust
migratoria are used to treat coughs and asthma
(Singh, 2014). In Manipur, insects such as silkworm
pupae and grasshoppers are used in traditional
medicine to treat various ailments (Singh, 2014).
According to United Nation, the global population
is projected to reach 9 billion by 2050, and the de-
mand for food will increase accordingly. The use of
edible insects as a food source has gained maximum
attention as a potential solution to meet the increas-
ing demand for food, while reducing the environ-
mental impact (Premalatha et al., 2011).

Why Entomophagy?

Studies have shown that insects such as beetles, cat-
erpillars, and termites contain high levels of essen-
tial amino acids, vitamins and minerals (Kougimska
and Adamkov4, 2016). For instance, the larvae of the
bamboo borer (Omphisa fuscidentalis) have been
found to contain high protein (30 %) and lipid (43 %)
(Sheileja et al., 2022.). Some edible insects have
higher food value in terms of protein, fat and miner-
als than meat of slaughtered animals(Orkusz,
2021).In addition to their nutritional value, edible
insects have several other advantages as a food
source. Several edible insects are known to have
antimicrobial and anti-inflammatory properties
(Mlcek et al., 2014; Mozhui et al., 2021; Jena et al.,
2020; Aiello et al., 2023). Insectsare efficient in con-
verting feed to body weight, they have low green-
house gas emissions and can thrive in diverse envi-
ronments, making them a sustainable food source
(Huis et al., 2013). With the increasing in global
population, the demand for food is also increasing
considerably, and insects could play a key role in
meeting this requirement (Oonincx, 2015).

Entomophagy in Manipur

Edible insects have been a traditional source of pro-
tein in many cultures around the world, including in
the Indian state of Manipur and other states of
Northeast India. Studieson the consumption of in-
sects as food have identified numerous edible spe-
cies in India, with approximately 255 species con-
sumed by various tribes. Among these, the co-
leopteran species were found to be the most com-
monly consumed, followed by Orthoptera, Hemi-
ptera, Hymenoptera, Odonata, Lepidoptera,
Isoptera and Ephimeroptera (Chakravorty, 2014). In
Manipur, 73 edible insect species belonging to 9 or-
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ders, under 29 families have been identified. The or-
der Hemiptera has the highest representation with
up to 21 species, while the orders Odonata and Hy-
menoptera have 17 and 10 species, respectively. The
orders Orthoptera and Lepidoptera each have 4 spe-
cies, while the orders Isoptera and Dictyoptera, as
well as the order Ephemeroptera, are represented by
only 1 species each (Table 1) (Babu and Singh, 2021;
Thangjam et al., 2020.).

Nutritional Value

Throughout many cultures around the world,
people have been consuming insects as a food
source for centuries. Recently, there has been a re-
surgence of interest in the nutritional value of edible
insects as they are considered a sustainable and pro-
tein-rich food source. Edible insects contain a range
of important nutrients including protein, healthy
fats, vitamins, minerals, and fibre (Tang et al., 2019).
The precise nutritional composition of edible insects
can vary depending on factors such as species, de-
velopmental stage, and preparation method (Meyer-
Rochow et al., 2021). Insects also have a good source
of essential amino acids needed for muscle growth
and repair, healthy fats such as omega-3,vitamins,
and minerals like iron, calcium, and zinc
(Nowakowski et al., 2021; Zhao et al., 2021). Table 2
and 3 represent the proximate composition and min-
eral contents of some edible insects from several
northeastern states of India.

Medicinal Value

Manipur is recognized for its diverse ecosystem,
encompassing a wide range of insects that have
been conventionally employed for their medicinal
properties. Among these, some of theApis sp.has
garnered significant attention due to its available
documented therapeutic studies. Research has
shown that honey, larvae, and pupae of Apis sp.
possesses substantial antibacterial properties that
can be utilized for treating respiratory tract diseases,
easing mental stress, alleviating gastric troubles, and
thereby aiding in the healing of external wounds
(Singh, 2014). Further research has demonstrated
that the honey produced by Apis sp. can also serve
as a natural remedy for regulating blood pressure.
Additionally, cooked larvae and pupae of Apis
dorsata have been traditionally used to provide relief
from heart ailments (Mozhui et al., 2021). Certain
compounds found in termites and their nests have
been found to have antimicrobial properties and are
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Table 1. Edible Insects of Manipur
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1 Coleoptera Hydrophilidae Hydrous olivaceous (True water beetle), Hydrous indicus (Water scavenger
beetle), Tropistemus sp.(Water beetle)

Dytiscidae Cybister sugillatus, C. tripunctatus, C. ventralis, Rhantus sp., Hydaticus sp.
Hydrophilus olivaceous (Water beetle), Hydrophilus triangularis
(Giant water scavenger), Cybister fimbriatus (Cybister beetle)

Curculionidae Cyrtotrachelus dux (Bamboo beetle)

Dynastidae Oryctesrhinoceros (Rhino beetle)

Cerambycidae Anoplophora glabripennis (Long horn beetle)

2. Hemiptera Belostomatidae Lethocerus indicus (Giant water bug), Diplonychus rusticus (water bug)

Nepidae Ranatra sp, Laccotrephes maculatus, L. ruber, L. variepes (Water scorpion),
Cercometus sp. (Water bug),

Dinidoridae Coridius sp. (Bug)

Pentatomidae Udonga Montana (Stink Bug)

Cicadidae Pomponia sp.( Cicada)

Corixidae Micronecta sp. (Lesser water boatmen), Micronecta haploides (Water
Boatmen)

Notonectidae Notonecta sp, Paranisops sp., Enithares ciliate, Enithares mandalayensis
(Backswimmer)

Hydrometridae Hydrometridae greeni (Marsh treaders), Hydrometra sp. (Water measurer)

Garridae Geris sp, Aquarius sp., Limnogonus sp.(Water strider)

3. Hymenoptera Apidae Apis cerana, A. mellifera, A dorsata (Honey bee)

Vespidae Vespa affinis (Lesser banded hornet), Vespa mandarinia (Japanese giant
hornet), Vespa cincta (Common oriental hornets), Vespa vulgaris(Common
yellow jacket), Polistes sp., Polistes sp.( Paper wasp)

Formicidae Solenopsis geminate (Ant)

4. Orthoptera ~ Acrididae Oxy hyla hyla (Rice Grasshopper), Acridium melanocorne (Short horn
Grasshopper), Gryllus sp.( Field cricket)

Gryllotalpidae Gryllotalpa orientalis (Mole cricket)

5. Odonata Libellulidae Pantala flavescens, Acisoma panorpoides, Crocothemis servilia, Orthetrum
triangulare, Orthetrum Sabina, Sympatrum sp., Rhyothemis variegate,
Diplacodes trivialis, Libulla sp.,Leucorrhina sp., Palpopleura sexmaculata,
Tramea basilaris, Urothemis signata (Dragonfly)

Corduliidae Corduliidae sp. (Dragonfly)

Coenagrionidae Pseudagrion microcephalum, Ischnura sp.( Dragonfly)

Lestidae Lestes sp.( Stalked wing damsel flies)

6. EphemeropteraBaetidae Baetid sp.( Mayfly)

7. Dictyoptera Mantidae Heirodula sp.( Preying mantid)

8. Isoptera Termitidae Odontotermes sp.( Termite)

9. Lepidoptera  Bombycidae Bombyx mori (Mulberry silkworm)
Saturniidae Samia Cynthia ricini (Eri silkworm), Antheraea proylei (Tasar silkworm)
Crambidae Omphisa fuscidentalis (Bamboo worm)
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Table 2. Proximate composition of edible insect species

References

Energy
(kcal/100g)

Ash

Carbohydrate Moisture

Lipid

Locality Protein

Insect Species

(Thounaojam et al., 2022)
(Sheileja et al., 2022.)

4944

9a

2.42
1.34%
1.90%
4.74>
3.25°

9.5%
12.7%

0.06°
4.18°
13.46%

38.72

Manipur 36.5°

Coridius sp.

526.6

43.17
4.93%
6.94%
27.87°
28.95°
26.63°

30.52

Manipur

Omphisa fuscidentalis

Crocothemis servilia
Hydrophilus olivaceous

(Shantibala et al., 2014)

496.8

1.18%
2.39%
3.18°

70.4%

25.08%

Manipur

(Shantibala et al., 2014)

584.9

49.05%

Manipur
Assam

(Sarmah et al., 2022)

498.8

9.06°
4.71¢
3.38¢
9.19¢
7.07¢
NA
NA

57.67°
51.42°
50.03°
54.75°
56.56°
55.282
33.67°

Diplonychus rusticus

Cybister sp.

(Sarmabh et al., 2022)

505
474.6

3.68°
2.92°

Assam

(Sarmah et al., 2022)

2.39°

Assam

Lethocerus indicus
Laccotrephes sp

Ranatra sp.

(Sarmah et al., 2022)

331.9

3.71°
3.72v
2.582

2.74>
3.52°

8.90°

Assam

(Sarmah et al., 2022)

337.7

8.67°
14.99
50.932

Assam

(Chakravorty et al., 2016)
(Chakravorty et al., 2016)

385.2
617.4

NA

Arunachal Pradesh

Oecophylla smaragdina
Odontotermes sp

3.012

NA

Arunachal Pradesh

*: % dry weight, ®: g/100 g dry weight, *: g/100g, fresh weight, NA: not available.
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used in traditional medicine for treating respiratory
and enteric infections (Jena et al., 2020). Similarly,
different communities in Manipur use Notobitus sp.,
Rhynchophorus sp., and pink oak borer to relieve
cough (Devi et al.,, 2022). The larvae of
Rhynchophorus palmarum have been found to contain
linoleic and linolenic acids, which possess properties
that can combat microbes and inflammation
(Delgado et al., 2019).

The larvae and pupae of silkworm species have
been reported to have beneficial properties such as
anticancer activity, antigen-toxicity, and the regula-
tion of blood glucose and lipids (Kumar et al., 2015).
Additionally, they are also utilized by farmers and
tribal natives of Manipur as a natural remedy to re-
lieve symptoms associated with bronchitis and
pneumonia. While these insects have been tradition-
ally used for medicinal purposes, further scientific
research is required to determine their effectiveness
and safety for use in modern medicine. However,
these traditional remedies highlight the potential for
insects to be used as a source of natural medicines.

Commercial Production

The commercial production of edible insects is gain-
ing importance due to its potential inaddressing
numerous global food challenges. United Nations
predicted thatthe world population is expectedto
reach 9 billion by 2050, which will significantly in-
crease the demand for food. Insects are known to
have a rich source of protein, vitamins, and miner-
als, and their consumption can help address protein
deficiency and malnutrition in various parts of the
world (Huis et al., 2013). It was suggested that add-
ing edible insects to biscuits and cookies could be a
promising approach to enhance the nutritional, bio-
functional, and health-promoting benefits of baked
goods, potentially helping to prevent diseases re-
lated to nutrient deficiencies (Ogunlade et al., 2023).
Likewise there are several approaches taken up to
promote consumption of edible insects even in Eu-
rope and other part of the world (Caparros Megido
et al., 2016; Orsi et al., 2019). Insects require less land,
water, and feed when compared totraditional live-
stock, making them a more sustainable and eco-
friendly source of food (Guiné et al., 2021). Commer-
cial production of insects also generates less green-
house gas emissions and contributes to the preserva-
tion of biodiversity (Huis et al., 2013). Commercial
production of some edible insects could potentially
help alleviate the problem of overexploitation of cer-
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Table 3. Mineral Content of some edible insects (mg/100gm, dry weight)

Eco. Env. & Cons. 30 (1) : 2024

Insect Species Locality Ca K Fe Zn Mg p Na Mn Cu  References

Coridius sp. Manipur 2327 200.1 373.6 133 428 484 1425 259 2.3  (Thounaojam et al.,
2022)

Omphisa Manipur 1339.1 568.6 847  28.1 219 555 2791 219 1.5  (Sheileja et al., 2022.)

fuscidentalis

Crocothemis Manipur 86.5 268 11.3 9.3 37 NA 1410 NA 1.9  (Shantibala et al., 2014)

servilia

Hydrophilus ~ Manipur = 24.3 390 461 11.8 99 NA 816 NA 1.7 (Shantibala et al., 2014)

olivaceous

Diplonychus ~ Assam 40.13 27.78 99.02 722 4520 147.16 28.62 422 250 (Sarmah etal., 2022)

rusticus

Cybister sp. Assam 32.09 34.60 2530 498 3840 153.32 2249 370 278 (Sarmabh etal., 2022)

Lethocerus Assam 4830 23.86 4990 6.58 3840 12042 26.22 1.98 222 (Sarmabh et al., 2022)

indicus

Laccotrephes sp. Assam 56.15 23.86 9040 576 4320 76.34 2094 222 380 (Sarmah etal., 2022)

Ranatra sp. Assam 3215 22.00 11210 6.20 33.60 11452 19.74 2.62 4.20  (Sarmah et al., 2022)

Oecophylla Arunachal 74.67 710.00 NA 189 9314 NA 150  10.35 0.85 (Chakravorty et al.,

smaragdina Pradesh 2016)

Odontotermes ~ Arunachal 68.34 50727 NA 1223 477 NA 9273 1686 172 (Chakravorty etal,

sp. Pradesh 2016

NA: not available

tain species as insects such as Lethocerus indicus have
been negatively impacted and overexploited (Mac-
adam and Stockan, 2017; Ramos-Elorduy, 2006).
Moreover, the production of edible insects has the
potential to provide a new source of income for
farmers and contribute to the development of local
economies (Durst and Hanboonsong, 2015). In many
parts of the world, edible insects are already a sig-
nificant part of traditional cuisine, and commercial
production can support the preservation and pro-
motion of cultural heritage. Furthermore, the edible
insect industry can provide job opportunities in
various stages of production, including farming,
processing, and marketing (Durst and
Hanboonsong, 2015; Guiné et al., 2021).

The consumption of insects in Manipur is deeply
rooted in the cultural traditions of many indigenous
communities in the state, and considered an impor-
tant source of protein and other essential nutrients.
In recent years, there has been a renewed interest in
promoting entomophagy in Manipur as a sustain-
able and healthy food source, both for local commu-
nities and as a means of addressing global food se-
curity for sustainable food supply (Thangjam et al.,
2020). However, there are some concerns about the
safety of eating insects (Tang et al., 2019). Some in-
sects may contain toxins or heavy metals if they are
collected from polluted areas. There are also chal-
lenges to overcome these before insects can be
widely adopted as a food source, such as developing

efficient and sustainable insect farming systems
(Tang et al., 2019), and overcoming social and cul-
tural barriers to consumption. Therefore, proper sci-
entific studies are required before considering in-
sects as edible food sources.

Conclusion

This review paper has thoroughly examined the
edible insects of Manipur, with focus on their nutri-
tional and medicinal values, as well as possibility for
commercial production. Several studies have re-
vealed that insects possess remarkable nutritional
value, being abundant in protein, vitamins, and
minerals. Furthermore, they have long been a
goodsource of traditional medicine and have been
recognized to effectively treat numerous human ail-
ments. Moreover, the commercial production of in-
sects can offer a dependable source of income for
local farmers, while also enhancing food security in
the region. Based on several studies, it is evident
that the edible insect industry in Manipur has sig-
nificant potential for further development, and can
greatly benefit the local economy and promote the
well-being of the population.
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