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Summary  
The nutritional and antinutritional aspects of Coridius sp. revealed high protein (36.5%), lipids 
(38.7 %) and fibre (8.7 %) content. The total energy of available carbohydrates, protein, and fat 
was provided about 494.4 kcal/100 g of energy. Out of the micro-nutrient compositions, iron, 
potassium and calcium are the most prominent minerals observed in the edible bug which can 
be used as supplementary food to human diets. IC50 % of 0.363 mg/ml indicates higher than 
the standard value of ascorbic acid. Low values of antinutritional elements like phenol (25.3 
mg/g) and tannin (31.2 mg/g) content showed non-toxic. The insect is found to sell in large 
quantities in the local market of Manipur. The edible insects provide economic support, 
nutritive values, food security and environmental management. 
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INTRODUCTION 

Entomophagy is the practice of eating insects, and 

humans have followed the inclusion of edible insects in 

the diet for many years as a food that provides nutritional 

food security, family livelihood to the tribal populations 

and a great source to supplement food items that would 

meet the people’s present and future need. Edible insects 

are preferred by tribal communities as eggs, nymphs, 

larvae, pupa and adult insects, and eaten as fried, cooked, 

roasted or even consumed raw repeatedly. The people of 

North-east India consider edible insects as delicious and 

nutritious food rich in protein, fat, vitamins, fibre and 

minerals. The practice of eating insects (Entomophagy) is 

prevalent worldwide, most developing countries like Asia 

and Africa, with approximately 2.5 billion population 

belonging to the indigenous group of people, had 

considered edible insects as a highly prioritized alternative 

food and part of their diet.12 Due to recent global food 

crises, attention has been given internationally to 

exploring biodiversity contribution and ensuring food 

security. Generally, edible insects represent significant 

biological resources, not only proteins and fats benefit 

gained but also significant levels of essential nutrients 

comparable to or superior to that of meat and the high 

cost of animal protein, which is beyond the reach of the 

poor, has greatly encouraged entomophagy.19, 17 

Nutritional and toxicological studies on the insect provide 

a scientific basis for the comprehensive utilization of 

insects and possibly their application as a food source 

and in therapeutic approaches. Beef, pork, chicken, egg, 

fish and mushrooms are mostly studied for their 

nutritional values which revealed that most of the insects 

have higher nutrient contents than beef, pork, chicken, 

egg, fish and mushrooms, clearly justifying the traditional 

perceptions of higher nutritional quality in insects. In 

Manipur, North-East India, the region is inhibited by diverse 

ethnic communities where entomophagy practised is one 

of their inseparable food cultures with its highly 

appreciated delicacy. The study was designed to evaluate 

the nutritive content including minerals and antioxidant 

activity of one of the most widely accepted edible insects 

Coridius sp. (Hemiptera: Dinidoridae) of Manipur. 

Materials and Methods 

Specimens of Coridius sp. were collected from the local 

market, Ukhrul District, Manipur, collected at the adult 

stage which is the ideal consumption stage (Figure 1). The 

specimen was taken to the Laboratory Dept. of 

Entomology, College of Agriculture, CAU, Imphal. In the 

laboratory, the sampled insect was washed thoroughly in 

distilled water, then oven-dried (50°C), ground to a powder 

and prepared as dry matter (DM) for further analyses. All 

the solvents and chemicals used in the study were of 

analytical grade. Using the techniques recommended by 

the Association of Official Analytical Chemists (AOAC 
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1990),3 the analyses were performed for proximate 

compositions, i.e., moisture content, crude protein, 

carbohydrate, crude fat, crude fibre and ash content. 

Moisture percentage was calculated by drying the sample 

in an oven at 100 °C for 2 h. The dried sample was put into 

desiccators and allowed to cool and reweighed. The 

process was repeated until a constant weight was 

obtained. Crude protein was determined by the Kjeldahl 

method and total protein content was calculated as the 

amount of total N determined multiplied by a nitrogen-to-

protein conversion factor of 6.25. Fat percentage was 

calculated by drying fats after extraction in a Soxhlet using 

Diethyl ether. Ash percentage was calculated by 

combusting the samples in a silica crucible placed in a 

muffle furnace. The crude fibre was determined through 

double digestions, first with sulphuric acid and then with 

sodium hydroxide. Carbohydrate content was determined 

by the Anthrone method9 by taking glucose as 

standard.100 mg of insect sample was hydrolysed by 

keeping it in a boiling water bath for 3h with 5ml of 2.5ml 

of 2.5N HCl and cool to room temperature. It was 

neutralized with sodium carbonate until the effervescence 

ceases. Further, the content was centrifuged and the 

supernatant was used to estimate carbohydrates. The 

supernatant was allowed to react with anthrone reagent to 

form a dark green colour solution for which optical density 

was read at 630nm. The calorific value (kcal/100 g) was 

computed by multiplying the factors for carbohydrate and 

protein by 4 each and that of fat by 9 and then taking the 

sum of the products. All of the analyses were performed 

in triplicate and expressed as mean ± standard deviation.

.   

 

Figure 1: Women selling edible bug, Coridius sp. in local market of Ukhrul, Manipur 

Minerals elements such as calcium (Ca), sodium (Na), 

potassium (K), magnesium (Mg), phosphorus (P), iron 

(Fe), zinc (Z)n, copper (Cu) and manganese (Mn) were 

estimated using atomic absorption spectrophotometer 
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(AAS) after dry-ashing the samples and acid dilution.3 The 

ash was digested with HCl made up to 100 mL and filtered 

before the mineral elements were determined by atomic 

absorption spectrophotometer.  

The antioxidant potential of the methanol extract was 

determined based on the scavenging activity of stable 1,1-

diphenyl-2- picryl hydroxyl (DPPH) free radicals.23 

Ascorbic acid was used as the standard, and the 

absorbance was measured at 517 nm. The IC50 value 

denotes the sample concentration required to scavenge 

50% of the DPPH free radicals. 

The Total Phenol Content (TPC) of the methanol extract of 

the samples was estimated by following the Folin-

Ciocalteu method,13 measuring the absorbance 

spectrophotometrically at 650 nm (Thermo Fisher 

Scientific, Multiskan Go) after 30 min incubation at room 

temperature and in the dark. TPC of the extract will be 

estimated by adding 1ml of freshly prepared Folin- 

Ciocalteu reagent (Sigma-Aldrich, USA) in the ratio (1:9), 

1ml of 10% sodium carbonate (Merck) and 7ml Millipore 

water (Elix Technology, Merck), all together in the ratio of 

1:1:1:7. The concentration of TPC in the extracts was 

determined and expressed as mg gallic acid (Sigma- 

Aldrich, USA) equivalent (mg GAE/100g DM) using an 

equation obtained from the standard gallic acid graph.  

Tannin content was determined by the qualitative method 

using tannic acid as a standard solution.10 A finely-ground 

sample (0.2 g) was soaked in 10 ml of 70% acetone for 15 

minutes in ice water. To the filtrate, 0.5 ml of Lower 

reagent and 2.5 mL of 20% sodium carbonate were added 

and incubated for 40 minutes. Absorbance was measured 

at 700 nm. 

Statistical Analysis 

All the data obtained for the proximate contents, fatty 

acids, minerals and antioxidant activities will be evaluated 

by using one-way ANOVA (Analyses of Variance. P values 

< 0.05 will be regarded as “significant” and P values < 0.01 

as “very significant”. The experimental result of the insect 

sample will be performed in triplicate and given as Mean 

± Standard Error (SE). 

Results and Discussion 

The proximate composition of Coridius sp. such as 

moisture, crude protein, carbohydrate, lipid, ash, fibre, and 

energy was analyzed and the results are presented in 

Table 1. A moisture content of 9.5 % was found in Coridius 
sp. which is lower as compared to the moisture content of 

all edible insects reported by Banjo et al. (2006)4 and 

Shantibala et al. (2014)24 which would be a great 

advantage for its storage as low moisture content 

indicates good shelf-life characteristics. The protein 

content was found to be 36.5% which is shown to be a 

good source of protein. The protein content (%) exhibited 

by the insects was significantly higher than in 

conventional animal meats, and therefore insects may 

offer an affordable source of protein to counteract protein 

malnutrition.14 The lipid content was observed to be 38.73 

% lower as compared to the fat content (60.42%) of the 

Bamboo insect, Chilo fuscidentalis by Ying & Xiao-ming 

(2000).27 The fat content of edible bugs was higher than 

edible insects reported by Ying et al. 2001 found between 

10 and 50%. The energy available in carbohydrates, 

protein, and fat was also analyzed. A total of about 494.4 

kcal/100 g of calorific value was reflected in the studied 

insect sample contributing high energy value in the diet. 

The gross energy value given by these edible insects 

depends on the amount of protein, fat, and carbohydrate 

contents in the insect. In the study, the larval crude fibre 

and ash content were found to be 8.70 % and 2.9 % 

respectively which is lower than edible aquatic insects 

reported by Shantibala et al. (2014).24 The crude fibre 

content of the insect in this study was quite high, 

compared to other edible insects reported by Adeduntan 

2005,1 Mbah & Elekima 2007.18 The high crude fibre 

content in the insects could be due to the chitin normally 

found in insects.2 Chitin is a structural nitrogen-based 

carbohydrate found in the exoskeleton of insects, which 

may have ‘anti-nutrient’ properties due to potential 

negative effects on protein digestibility.5 A study 

comparing dried honey bees and honey bee protein 

concluded that the removal of chitin improved the quality 

of the insect protein as measured through protein 

digestibility, amino acid content, protein efficiency ratio 

and net protein utilisation.20 On the other way, chitin is 

notably high in fibre, and chitin extracts from the 

exoskeletons of shellfish have been approved by relevant 

authorities and are readily used in Japan as a source of 

fibre in cereals.8 Although chitin is usually considered to 

be indigestible by humans,6 chitinolytic enzymes, 

produced by bacteria from human gastrointestinal tracts, 

have recently been found, suggesting that chitin and 

chitosan can be digested.21, 22 Moreover, the high crude 

fibre content can be used to complement animal 

roughages in addition to other uses mentioned earlier.18 

Table 1: Proximate composition of Coridius sp. 

Results are in means of triplicate determinations ± SE 

Components Average composition 

Moisture % 9.5 ±0.21 

Protein % 36.5 ±0.95 

Lipid % 38.73 ±0.24 

Carbohydrates % 0.06 ± 0.00 

Calorific value (kcal/100g) 494.4 ± 12.37 

Fibre % 8.70 ± 0.15 

Ash % 2.9 ± 0.08 
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Mineral profile: Among the mineral compositions, calcium 

and iron were the most prominent in Coridius sp. followed 

by potassium, sodium, phosphorus, magnesium, 

manganese, zinc and copper shown in Table 2. Mineral 

content, as well as exceptional nutrient values in insects, 

are several times higher than most of the traditional foods 

we consumed.19 Mineral deficiency mainly leads to major 

primary health issues. This species could supplement a 

good amount of micronutrients with a surplus amount of 

Ca, K, Na and Fe for human consumption. The level of 

minerals present in edible insects indicates that insects 

are good sources of minerals for the human body.15 

Because sodium is both an electrolyte and mineral, it helps 

to maintain the amount of fluid inside and outside the 

body’s cells and the electrolyte balance in the body. The 

mineral content of Coridius sp. is provided with a 

contribution to per cent RDA (Recommended Dietary 

Allowance) requirements as well as the mineral content of 

some conventional foods. The per cent fulfilment of 

recommended intake for macro elements was found to be 

lower than for microelements. Calcium (232.7mg/100g) 

could supplement about 23.27% in both male and female 

adults whereas magnesium with the least content 

(42.8mg/100g) among micronutrients could fulfil 9.73% 

and 11.57% in males and females respectively. But the 

species could supply an adequate amount of 

microelement with the highest iron content 

(373.6mg/100g) from all the studied edible insects and 

conventional food also. The percentage of recommended 

intake contributed by microelement content in insects 

exceeded the requirement in both male and female adults. 

The species is a potential source of micronutrients and 

can supply an adequate amount for nutrition and health 

through consumers’ diets.

Table 2: Recommended intakes of essential minerals of humans per day compared with Coridius sp. (Mean ± SE) 

Minerals 

Intake recommended 
(mg/day) Coridius sp. (mg/100g 

dry weight) 

Per cent fulfilment of 
recommended intake 

Male Female Males Females 

Calcium 1000 1000 232.7 ± 3.27 23.27 23.27 

Sodium 2000 2000 142.5 ± 1.12 7.13 7.13 

Potassium 3500 3500 200.1 ± 0.95 5.72 5.72 

Magnesium 440 370 42.8 ± 0.17 9.73 11.57 

Phosphorus 1000 1000 48.4 ± 1.04 4.84 4.84 

Zinc 17 13 13.3 ± 0.20 78.24 78.24 

Iron 19 29 373.6 ± 8.95 1966.32 1288.28 

Copper 2 2 2.3 ± 0.03 115 115 

Manganese 4 4 25.9 ± 0.29 647.5 647.5 

Results are in means of triplicate determinations ± SE. 

Anti-nutritional factor: The total phenolic and tannin content 

of the methanol extract of the selected insect Coridius sp. 
was found to be 25.3 mg GAE/g DM and 31.2 mg 

TAE/100g DM respectively which is shown in Table 3. 

Chakravorty et al. 20167 reported tannin content for 

Oecophylla smaragdina and for Odontotermes sp. as 

615.0 mg/100 g and 496.67 mg/100 respectively, values 

much lower than some common foods of plant origin. The 

polyphenolic compound is considered one of the most 

effective antioxidant constituents in plant food and 

grains.26 Tannin forms insoluble complexes with protein, 

thereby reducing protein absorption due to phenolic 

hydroxyl groups that produce unstable radicals.11 With the 

increasing utilization of antioxidant properties in the food 

industry for health benefits very less information is 

reported on phenolic content and its compounds for 

edible insects. Suh et al. (2010)25 found many 

phytochemical constituents from extracts of Coleopteran 

larva (Allomyrina dichotoma) as well as the adult edible 

beetle, Holotrichia parallela was found with phenolic 

compounds and proposed that catechin with protein 

synergistic antioxidant activity.16
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Table 3: The anti-nutritional factor of Coridius sp. 

Insect 

species 

Total Phenol content (mg 

GAE/g DM) 

Total Tannin content (mg 

TAE/g DM) 

DPPH radical scavenging activity 

(IC50 values) 

Coridius sp. 25.3 ± 0.36 31.2 ± 0.54 0.363 ± 0.96 

Results are in means of triplicate determinations ± SE.

The antioxidant property DPPH (2,2-

diphenylpicrylhydrazyl) free radical scavenging assay of 

methanol extract compared with standard ascorbic acid 

was analyzed. The IC50 value of the insect was found to be 

0.363mg/ml which is greater than the standard value 

(0.123mg/ml) and lesser than Crocothemis servilia (880 

µg/mL) showing scavenging activity ranging from 110 to 

880 μg/ml, with highest and lowest in Cybister 
tripunctatus (110µg/mL) and Crocothemis servilia (880 

µg/mL) reported by Shantibala et al. (2014).24 The species 

with a lesser IC50% value had stronger antioxidant 

properties. 
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