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Nutritional value of Edible insects in Kalasin Province
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Abstract

Determination of the nutritional composition of house cricket, field cricket, scarab beetle, true
water beetles, mole cricket, red ant queen, giant water bug, red ant worker, stink bugs and silkworm pupae
were carried out. The result showed that house cricket gave the highest protein content (59.7 % by dry
weight basis) but silkworm pupae gave smallest (38.9 % by dry weight basis) (P<0.05). The lipid of the
samples was 6.4-29.6% of dry weight basis. All samples were found essential fatty acid as linoleic acid
and Ol-linolenic acid. The linoleic acid and Ol-linolenic acid of the samples were 88.63-1,970.29 mg/ 100
g of sample and 42.01-1,537.99 mg/ 100 g of sample, respectively. The true water beetles gave the
highest 18:2n-6 fatty acid content (1,970.29 mg/ 100 g of sample) and field cricket gave the highest
Ol-linolenic acid content (1,537.99 mg/ 100 g of sample) (P<0.05). The edible insects were shown to be a

good source of protein and essential fatty acid.
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Table 1 Proximate composition of edible insects.

Components'

Moisture content Protein content Crude lipid Ash content  Carbohydrate

Edible insects Scientific name (% of wet basis) (% of dry weight (% of dry (% of dry content (%of
basis) weight basis) weight basis) dry weight

basis)
House cricket Acheta domestica 70.6+£0.4b 59.7+0.1a 23.8+0.4e 4.6+0.2d 11.9£0.4h
Field cricket Gryllus bimaculatus 64.4+0.3e 53.4+0.04d 25.4+0.2d 3.8+0.2e 17.4+0.1e
Scarab beetle Holotrichea sp. 74.9+0.3a 48.6+0.2¢e 6.4£0.1i 6.5+0.3bc 38.6+0.2a
True water beetles Cybister limbatus 47.2+£0.1i 42.7+0.1f 18.610.4g 11.1£0.3a 27.6+0.1c
Fabricius sp.

Mole cricket Gryllotalpa orientalis 70.6+0.2b 59.6+0.3a 22.6+0.4f 6.0£0.1c 11.8+£0.4h
Red ant queen Oecophylla smaragdina  65.6+0.3d 54.6x0.1c 27.4£0.3c 2.9+0.2f 15.1+0.4f
Giant water bug Lethocerus indicus 59.7+0.4g 53.5+0.4d 17.1£0.1h 2.7+0.1f 26.7+0.3d
Red ant worker Oecophylla smaragdina  67.8+0.1c 57.4+0.3b 29.6%0.4a 2.1+0.1g 10.9£0.2i
Stink bugs Tessaratoma papillosa 57.6£0.5h 58.1+0.3b 22.5+0.1f 6.8+0.3b 12.6+0.49
Silkworm pupae Bombyzx mori 60.7+0.1f 38.9+0.1g 28.9+0.2b 3.0£0.3f 29.2+0.3b

'Values are means =+ standard deviations of triplicate determinations, Values having different letters in a column differ

significantly at P < 0.05.
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Table 2 Fatty acid composition (as % of total fatty acids) of edible insects.

Fatty acid

. House cricket  Field cricket Scarab beetle True water beetles  Mole cricket
Common name  Lipid name

capric acid 10:0 ND 0.10+0.05 ND ND ND
lauric acid 12:0 0.35+0.05 0.22+0.03 ND 0.58+0.02 0.79+0.04
myristic acid 14:0 0.44+0.08 0.43+0.06 ND 0.98+0.01 0.94+0.08
palmitic acid 16:0 23.64+0.01 17.81+0.06 19.75+0.02 27.77+0.03 32.57+0.08
stearic acid 18:0 10.32+0.06 0.12+0.05 19.79+0.07 7.55+0.03 13.49+0.01
arachidic acid 20:0 0.44+0.01 36.96+0.03 ND 0.05+0.02 0.24+0.04
behenic acid 22:0 1.72+0.09 0.27+0.05 ND 2.32+0.03 1.22+0.09
lignoceric acid 24:0 1.565+0.06 ND ND ND 0.31+0.08
Total SFA 38.45+0.04 55.92+0.03 39.53+0.05 39.25+0.02 49.55+0.05
palmitoleic acid 16:1 1.03+0.09 0.29+0.06 4.75+0.01 5.75£0.02 3.17+0.02
oleic acid 18:1 21.84+0.02 4.68+0.04 27.94+0.02 37.29+0.06 28.11+0.07
erucic acid 22:1 1.64+0.06 ND ND 0.90+0.01 0.76+0.06
Total MUFA  24.51+0.06 4.97+0.05 32.69+0.02 43.93+0.03 32.04+0.05
linoleic acid 18:2n-6 31.73+0.01 20.82+0.02 18.33+0.02 12.36+0.02 17.72+0.01
Total n-6 31.73+0.01 20.82+0.02 18.33+0.02 12.36+0.02 17.72+0.01
Ql-linolenic acid 18:3n-3 5.31+0.08 18.29+0.04 9.45+0.02 4.46+0.03 0.69+0.07
Total n-3 5.31+0.08 18.29+0.04 9.45+0.02 4.46+0.03 0.69+0.07
Total PUFA  37.04+0.04 39.11+0.03 27.78+0.02 16.82+0.03 18.41+0.04
PUFA:SFA 0.96+0.04 0.70+0.03 0.70+0.04 0.43+0.02 0.37+0.04
n-3/n-6 0.17+0.04 0.88+0.03 0.52+0.02 0.36+0.02 0.04+0.04
capric acid 10:0 ND ND ND ND ND
lauric acid 12:0 0.25£0.02 0.40£0.05 0.27+0.02 0.31£0.01 0.13£0.01
myristic acid 14:0 1.27+0.03 1.23+0.05 1.34£0.10 0.30£0.02 0.07+0.01
palmitic acid 16:0 15.64+0.05 30.96+0.07 26.70+0.02 18.97+0.02 22.03+0.01
stearic acid 18:0 8.74+0.04 13.09+0.02 20.37+0.16 34.30+0.03 8.46+0.03
arachidic acid 20:0 0.79+0.01 ND 0.56+0.50 ND 0.56+0.04
behenic acid 22:0 0.72£0.02 ND ND ND ND
lignoceric acid 24:0 0.67+0.04 ND ND ND ND
Total SFA 28.09+0.03 45.67+0.02 49.24+0.10 53.88+0.02 31.25+0.05
palmitoleic acid 16:1 2.30£0.04 4.52+0.06 2.00£0.16 14.70£0.02 1.01+0.06
oleic acid 18:1 61.20+0.07 34.19+0.03 38.29+0.11 30.73+0.03 33.60+0.08
erucic acid 22:1 0.46+0.05 2.08+0.04 ND ND ND
Total MUFA  63.96+0.05 40.80+0.04 40.29+0.14 45.43+0.02 34.61+0.06
linoleic acid 18:2n-6 1.34£0.01 10.53+0.04 8.92+0.19 0.47+0.01 6.49+0.05
Total n-6 1.34+0.01 10.53+0.04 8.92+0.19 0.47+0.01 6.49+0.05
Ql-linolenic acid 18:3n-3 6.62+0.03 3.00+0.05 1.56+0.50 0.22+0.01 27.64+0.01
Total n-3 6.62+0.03 3.00£0.05 1.56+0.50 0.22+0.01 27.64+0.01
Total PUFA 7.96+0.02 13.53+0.05 10.48+0.35 0.69+0.01 34.14+0.03
PUFA:SFA 0.28+0.02 0.30+0.03 0.21+0.22 0.01+0.01 1.09+0.04
n-3/n-6 4.94+0.02 0.28+0.04 0.17+0.34 0.47+0.01 4.26+0.03

ND = Not detected, SFA = saturated fatty acid, MUFA = monounsaturated fatty acid, PUFA = polyunsaturated fatty acid,
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TFA = total fatty acids, Values are means + standard deviations of triplicate determinations.
Table 3 Fatty acid concentration (mg/100 g) of edible insects.
Fatty acid
Common name Lipid name House cricket Field cricket Scarab beetle True water beetles Mole cricket
capric acid 10:0 ND 8.74+0.45 ND ND ND
lauric acid 12:0 16.46+0.23f 18.49+0.27e ND 92.61+0.23a 42.55+0.24c
myristic acid 14:0 20.66+0.39h 35.74+0.05¢g ND 156.56+0.18a 50.70+0.47e
palmitic acid 16:0 1,122.81+0.31g 1,497.09+0.49f 385.61+0.40j 4,427.49+0.28a 1,764.89+0.31e
stearic acid 18:0 490.07+0.48g 10.42+0.43j 386.37+0.12i 1,204.21+0.52b 731.07+0.49f
arachidic acid 20:0 20.96+0.48d 3,107.57+0.31a ND 7.82+0.32f 12.86+0.24e
behenic acid 22:0 81.46+0.40c 23.10+0.44e ND 369.23+0.59a 66.35+0.49d
lignoceric acid 24:0 73.78+0.24b ND ND ND 16.80+0.44c
Total SFA 1,826.20+0.32 4,701.06+0.31 771.98+0.26 6,257.92+0.35 2,685.22+0.34
palmitoleic acid 16:1 48.89+0.44h 24.53+0.05j 92.76+0.43f 916.45+0.35b 171.90+0.12e
oleic acid 18:1 1,037.37+0.31h 393.11+0.39j 545.53+0.16i 5,944.86+0.49b 1,623.19+0.43f
erucic acid 22:1 77.74+0.30c ND ND 143.08+0.53b 40.96+0.33e
Total MUFA 1,164.63+0.35 417.64+0.22 638.29+0.30 7,004.39+0.46 1,736.05+0.29
linoleic acid 18:2n-6 1,506.92+0.56¢c  1,750.03+0.31b 357.90+0.47f 1,970.29+0.45a 960.24+0.14d
Total n-6 1,506.92+0.56 1,750.03+0.31 357.90+0.47 1,970.29+0.45 960.24+0.14
Ql-linolenic acid 18:3n-3 252.13+£0.52¢e 1,5637.99+0.36a 184.58+0.48g 711.00£0.41d 37.62+0.38]
Total n-3 252.13+0.52 1,637.99+0.36 184.58+0.48 711.00£0.41 37.62+0.38
Total PUFA 1,759.05+0.54 3,288.02+0.34 542.48+0.48 2,681.29+0.43 997.86+0.26
TFA 4,749.25+0.40 8,406.72+0.29 1,952.75+0.35 15,943.6+0.36 5,419.13+£0.34
capric acid 10:0 ND ND ND ND ND
lauric acid 12:0 30.34+0.29d 29.94+0.33d 9.81+0.36g 59.38+0.15b 6.00+0.01h
myristic acid 14:0 151.05+0.33b 91.75+0.38¢c 48.88+0.24f 56.35+0.44d 3.23+0.41i
palmitic acid 16:0 1,863.02+0.48d  2,310.12+0.50c 975.08+0.37i 3,682.38+0.31b 1,013.24+0.44h
stearic acid 18:0 1,041.67+0.51c 976.52+0.09d 743.77+0.45¢e 6,478.49+0.40a 389.27+0.24h
arachidic acid 20:0 94.06+0.10b ND 20.40+0.12d ND 25.79+0.20c
behenic acid 22:0 85.88+0.21b ND ND ND ND
lignoceric acid 24:0 79.72+0.54a ND ND ND ND
Total SFA 3,345.74+0.31 3,408.33+0.33 1,797.94+0.26 10,176.6+0.33 1,437.53+0.22
palmitoleic acid 16:1 274.16+0.54d 337.27+0.47¢c 72.96+0.41g 2,777.33+ 0.50a 46.66+0.28i
oleic acid 18:1 7,290.556+0.16a  2,5561.50+0.33d  1,398.13+0.21g  5,804.32+0.59¢ 1,645.26+0.43e
erucic acid 22:1 54.43+0.57d 155.57+0.33a ND ND ND
Total MUFA 7,619.14+0.42 3,044.34+0.38 1,471.09+0.31 8,581.65+0.55 1,591.92+0.36
linoleic acid 18:2n-6 159.41+0.10i 785.97+0.3% 325.64+0.25g 88.63+0.23] 298.57+0.31h
Total n-6 159.41+0.10i 785.97+0.39 325.64+0.25 88.63+0.23 298.57+0.31
Ql-linolenic acid 18:3n-3 788.07+0.42¢c 223.85+0.37f 56.96+0.21h 42.01£0.02i 1,271.55+0.16b
Total n-3 788.07+0.42 223.85+0.37 56.96+0.21 42.01+£0.02 1,271.55+0.16
Total PUFA 947.48+0.26 1,009.82+0.38 382.60+0.23 130.64+0.13 1,570.12+0.24
TFA 11,912.36+0.33 7,462.49+0.37 3,651.63+0.27  18,888.89+0.34 4,599.57+0.27

ND = Not detected, SFA = saturated fatty acid, MUFA = monounsaturated fatty acid, PUFA = polyunsaturated fatty acid,

TFA = total fatty acids, Values are means * standard deviations of triplicate determinations. Values having different letters

in a row differ significantly at P < 0.05.
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