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Lethocerus indicus (Le Peletier & Seville), a giant water bug as an important edible insect
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Abstract

Lethocerus indicus is a water bug and it is liked by many who consumed edible insects. Lethocerus indicus is taken food in
many parts of the world. Many communities of North Eastern India practised eating edible insects. Lethocerus indicus (Le
Peletier & Seville) is a large aquatic insect of the Belostomatiodae family. It has great nutritional values. Lethocerus indicus
has been reported to contain higher protein and gross energy and various minerals such as sodium, calcium, and magnesium
are reported to be present. It also contains fiber as well. The male sex of Lethocerus indicus has scent glands containing sex
pheromones. The scent makes Lethocerus indicus more desirable by the insect consumer.
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Introduction

A number of edible insects with great nutritional values are
available as well as they are consumed by many people
groups. In rural areas, people mainly suffer undernutrition,
commonly PEM (protein-energy malnutrition), therefore,
there is a need of alternative nutritional food sources [,
Edible insects which are readily available could be
consumed to overcome malnutrition. However, there is still
a knowledge gap regarding their availability and
macronutrients content. Insects are consumed as food and
some considered as a delicacy. In India, some of the ethnic
communities of Arunachal Pradesh, Assam, Kerala,
Nagaland, Manipur, Chhattisgarh, Tamil Nadu and Madhya
Pradesh have engaged in this activity [@. Insects have
mineral and protein content. And some authors have also
reported the medicinal values of insects 3,

Various parts of the world considered the consumption of
insects is an playing an important role in the context of
nutrition, including Asia and Latin America from the very
beginning [ 9. 255 species insects which are edible are
reported in India. It is practised in the North East region of
India mostly and some tribal people of Indian Andaman
Islands, Tamil Nadu, Kerala, Madhya Pradesh, Odisha, and
Karnataka and they use termites, locust, ants and bees [ 7],
Many communities of North Eastern India practised
entomophagy and also entomophagy is a part of their
culture. Some of the edible insects of North Eastern India
include of Bombyx mori, Hydrophilus triangularis,
Lethocerus indicus, Apis dorsata, Apis mellifera, Apis
cerana, Odontotermes sp., Oxy hyla, Solenopsis geminata,
Samia Cynthia ricini, Antheraea proylei, Omphisa
fuscidentalis, and Zonocerus variegatus, etc [8l. The
nutritional quality of 5 edible aquatic insects of Manipur
namely Laccotrephes maculatus, Crocothemis servilia,
Hydrophilus olivaceous, Lethocerus indicus, and Cybister
tripunctatus were studied 1*°l. Higher protein content and
gross energy and minerals content were obtained reported in
these 5 insects. Three species of Lethocerus spp, giant
aquatic bugs are known from India. The 3 species are
Lethocerus deyrollei, Lethocerus patruelis and Lethocerus
indicus %, Lethocerus indicus is one among the preferred

edible insects by those consumed insects. The review paper
presents the distribution, nutritional values and the chemical
constituents of the scent of Lethocerus indicus.

Distribution of Lethocerus indicus

Lethocerus indicus (Le Peletier & Seville) belongs to the
family Belostomatiodae and sub-family Lethocerinae.
Lethocerus indicus is a large aquatic insect of around 60-80
mm in length.

The male sex of Lethocerus indicus has scent glands only
containing sex pheromones. These sex pheromones
contribute the desired odour.

Lethocerus indicus, a giant water bug is native to South &
Southeast Asia and also in southesat China, New Guinea
and Ryukyu Islands 21, Three species of giant aquatic bugs
namely Lethocerus deyrollei, Lethocerus patruelis and
Lethocerus indicus are known from India. Among them,
Lethocerus indicus is widely distributed in Jammu and
Kashmir, Karnataka, Kerala, Andaman and Nicobar Islands,
Rajasthan, Andhra Pradesh, Punjab, Arunachal Pradesh,
Assam, Bihar, Delhi, Chandigarh, Goa, Himachal Pradesh,
Gujarat, Manipur, Meghalaya, Tamil Nadu, Mizoram,
Pondicherry, Tripura, Madhya Pradesh, West Bengal,
Maharashtra, Orissa and Uttar Pradesh 2> 231, A report put
up that as many as 700 Lethocerus indicus specimens were
reported to be found dead around the locality of
Thiruvananthpuram district, Kerala which may be due the
high intensity of floodlight, less availability of water in the
vicinity and the lunar phase 2, Giant aquatic bugs are
found to inhabit mainly in lentic freshwater habitats 2%, It
includes natural wetlands like the lakes, pools, marshes,
swamps, ponds, and ditches. And artificial wetlands like the
water channels and paddy fields. They feed on be on other
insects, amphibians, molluscs, snakes, juvenile turtles and
fish habitats 271,

Lethocerus indicus as Food

Lethocerus indicus (Le Peletier & Seville) is eaten by many
people of China, India, Burma, Loas, Indonesia, Vietnam
and Thailand 4. Thais used to collect a large number of
Lethocerus indicus. Collection is done from rice grown
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plain of Korat, Thailand and thus preserved bugs were
found in Korat’s food markets [?°l. Lethocerus indicus and
bug-paste were found to selling in the shop of Thai in
Berkeley, California and in San Fransisco Thai Market [2°],
In Thai, the bugs are called “mangda” and have been
preserved by boiling in salt water and the bugs were used to
make bug-paste condiments. The bug-paste of Thai is called
“nam prik mangda” 1, Clear alcohol bug extracts called
“mangdana essence” were found selling in Southeast Asian
markets in Berkeley, Oakland and San Francisco %1, Giant
water bug is consumed in Mexico and Thailand. In Mexico,
it is known as “Cucarachon de agua”, Lethocerus
americanus. And in Thailand, it is known as “Mangda”,
Lethocerus indicus [ Lethocerus americanus and
Lethocerus indicus live in water sources like ponds, fresh
water rivers and streams and they are easy to be collected
which can be done either by attracting to bright lights or
with nets 271,

In Manipur, India, Lethoserus indicus is called by the
“naosek”. The scent of this bug makes the insect more
desirable. Lethoserus indicus is taken commonly by roasting
until cooked . It is often eaten my smashing with
“eromba” and “morok metpa”. “Eromba” is a Manipur dish
prepared by smashing a mixture of boiled appropriate
vegetables combination, chillies and roasted or steamed
fermented fish and salt. “Morok metpa” is a Manipuri side
dish (a dip sort), its king ingredients are a bunch of chillies
and fermented fish and salt. And some people take the bug
by mixing the roasted form with “Singju”. “Singju” is sort
of Manipuri mixed vegetables salad but very different from
a typical salad. In Manipur, the price of giant water bug is
high. These days the population of this bug is dangerously
declined in Manipur. Therefore, the study of the bio-ecology
of these bugs particularly in Manipur is suggested 28,

Nutritional Value

Insects have higher fats and crude protein. They contain
good nutrient and have amino acid, minerals, and vitamins.
The micro-minerals include copper, magnesium, iron,
calcium, manganese, sodium, selenium, phosphorus, zinc
and potassium and the vitamins include, pantothenic acid,
biotin and riboflavin 25 29301,

Shantibala et al. [ reported the nutritive contents of
Lethocerus indicus from Manipur. It was reported that
Lethocerus indicus was obtained to content good of the
micro-nutrient compositions. Ca, K, Na, Mg, Fe, Zn and Cu
contents were 96+1.15, 170+ 4.62, 8.55+1.15, 70.33,
41046.69, 29.5+0.98, and 1.1+0.12 mg/100g, respectively
[19]. The composition of protein, carbohydrates, lipid,
moisture, fiber and ash were reported to be 22.67+036%,
1.54+0.20%, 13.75+0.09%, 46.93+0.41, 11.71+0.25% and
3.24+0.16%, respectively and the energy was found to be
632.06+1.30 Kcal/gm (9

Melo-Ruiz et al. 2 studied and reported macronutrient
content of Lethocerus sp., giant water bug, Lethocerus
americanus (Cucarachon de agua) and Lethocerus indicus
(Mangda) from Thailand. They collected insect samples
randomly at Xochimilco lakeside area from Mexico. The
collected samples were transferred to the Metropolitan
Autonomous  University laboratory for determining
taxonomy, their moisture and chemical constituents by
using techniques in AOAC %32 and samples from Thailand
was bought from Warorot market in Chiang Mai, Thailand
with the common name “Mangda” 7 33 The raw bugs
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were prepared for air transportation and transported to
Mexico for the determination of their taxonomy, moisture
and macronutrient study according with AOAC B4,
Analysis of nutrients such as the determination of moisture,
protein, minerals, lipids, fiber, and carbohydrate content was
studied taking the insect samples from Mexico and
Thailand. Determination of the moisture content was done
and Kjeldahl method was used for the protein content
determination. Determination of ash content (minerals) was
also performed. Lipid content was determined by the using
the method of semi continuous solvent extraction [,
Determination of raw fiber performed by acid hydrolysis
followed by the alkaline hydrolysis and the carbohydrate
content was also determined.

They observed that percentage of the moisture contents
were 52.25 percent for Mexico samples and 55.09 percent
for Thailand sample. Protein content in Mexican samples
was obtained to be 60.12 + 0.5 gram per 100 gram of
proteins and for the Thai samples, 53.11 + 0.8 gram per 100
gram of proteins was reported. Total mineral content of 5.46
+ 0.7 gram per 100 gram and 6.75 £ 0.3 gram per 100 gram
were obtained for insect samples from Mexica and Thailand,
respectively. Lipid content analysis of the Mexican and Thai
insects obtained to contain 5.72 + 0.4 gram per 100 gram
and 8.15 £ 0.7 gram per 100 gram, respectively. Fiber
content was obtained to be 10.95 + 0.80 and 12.23 + 0.60
gram per 100 gram dry sample and the soluble
carbohydrates 17.75 and 19.74 gram per 100 gram in the
insect samples of Mexico and Thailand, respectively.

Chemical constituents

The male sex of Lethocerus indicus have scent glands and
contain sex pheromones. These sex pheromones give the
desirable scent. Many compounds were found to be
constituents of the scent. Kiatbenjakul et al. 4 identified
and reported potent sulfur-containing compounds, 3-
sulfanylhexyl acetate and 3-sulfanyl-1-hexanol (tentatively
identified) in male Lethocerus indicus scent glands.
Kiatbenjakul et al. B characterized the potent odorants in
frozen fresh and salted boiled male giant water bug
(Lethocerus indicus Lep. and Serv.). They performed the
characterization by using direct solvent extraction/solvent-
assisted flavour evaporation, gas chromatography-
olfactometry, gas chromatography-mass spectrometry,
aroma extract dilution analysis and stable isotope dilution
assays and detected 20 and 27 potent odorants in frozen
fresh and salted boiled male giant water bug, respectively.
Most of the odorants were found to be lipid-derived
compounds, which includes 2 abundant volatile compounds
like (E)-2-hexenyl acetate and (E)-2-hexenyl butanoate.
These volatile components give banana-like odours. In
salted boiled male giant water bug, 2-Acetyl-1-pyrroline and
2-acetyl-2-thiazoline were detected. They are responsible
for popcorn-like odours. In their further study, they obtained
that (E)-2-hexenyl acetate was found to be an important
character-impact odorant in male giant water bug aroma.
The abdominal gland juice of Lethocerus spp. was
investigated and (E)-2-hexenyl acetate was reported to be
the major volatile component and the second most volatile
compound obtained was (E)-2-hexenyl butanoate 61, (E)-2-
hexenyl acetate and (E)-2-hexenyl butanoate with other 24
aromatic volatiles including 2 volatile compounds
containing sulfur were obtained in the frozen whole insects
371, The two sulfur- containing volatile compounds reported
were methional and 2-acetyl-2-thiazoline.
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Conclusion

Lethocerus indicus, giant water bug and it is one of the
preferred edible insects. Many chemical constituents are
responsible for the scent of Lethocerus indicus. The scent
makes Lethocerus indicus more desirable by the insect
consumer. It has great nutritional values. Good amount of
protein and high gross energy and various minerals are
present. Therefore, Lethocerus indicus may act as a good
source of protein and minerals and may be suggested to
include in the diet for those who consumed insects. And
furthermore, the domestic farming of Lethocerus indicus
may be a good source of income.
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