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Fatty Acid Composition and Content Analysis of Edible Insects such as
Tenebrio molitor and Allomyrina dichotoma Larvae

Kyung-Haeng Lee’

Major in Food and Nutrition, Korea National University of Transportation, Jeungpyeong 27909, Korea

ABSTRACT

This study was conducted to identify nutritional functions as future food resources through fatty acid analysis of Tenebrio
molitor and Allomyrina dichotoma larvae. Fatty acid analysis was conducted by the food process general ingredient test method
fatty acid test method. As a result of analyzing fatty acid composition in Tenebrio molitor larvae, linoleic acid was the most
abundant at 4,643.85 pg/mL, followed by oleic acid at 1,669.46 ng/mL. The ratio of saturated fatty acids to unsaturated fatty
acids was about 1:8.5 or more and the content of unsaturated fatty acids was high. The ratio of monounsaturated fatty acids
to polyunsaturated fatty acids was more than 2.5 times higher than that of polyunsaturated fatty acids. The results of analyzing
the fatty acid composition of Allomyrina dichotoma larvac showed that oleic acid was the most abundant at 556.71 pg/mL,
followed by palmitoleic acid at 286.77 ng/mL, and palmitic acid at 283.16 pg/mL. The ratio of saturated fatty acids to unsaturated
fatty acids was about 1:2.9 or more and the content of unsaturated fatty acids was high. The ratio of monounsaturated fatty
acids to polyunsaturated fatty acids is more than 12.6 times that of monounsaturated fatty acids.
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Table 1. Operation condition of GC for the measure-
ment of fatty acid in edible insects

GC (TRACE_1300_1310, Thermo

Instrument Scientific, USA)
Detector temp. 230C
Column TR-FAME

(100 m x 0.25 mm x 0.2 pm
Carrier gas and flow rate N,, 350 mL/min
Injector temp. 230C
Oven condition 100°C (0.2 min), 2°C/min, 240C
Injection volume 1.0 pL

Split ratio 10:1
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FE Btk
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Table 2. Fatty acid composition of Tenebrio molitor larva
Fatty acid composition pg/mL Area %

Methyl caproate (C6:0) 8.62 0.23

Methyl capylate (C8:0) 1.32 0.03

Methyl decanoate (C10:0) 1.12 0.02

Methyl dodecanoate (C12:0) 13.37 0.39

Methyl tridecanoate (C13:0) 491 0.07

Methyl myristate (C14:0) 171.3 4.90

Methyl pentadecanoate (C15:0) 7.88 0.11

Methyl palmitate (C16:0) 445.37 18.34

Methyl heptadecanoate (C17:0) 25.24 0.34

Methyl stearate (C18:0) 90.31 2.47

Methyl myristoleate (C14:1 [cis-9]) 2.16 0.03

Methyl palmitoleate (C16:1 [cis-9]) 194.86 2.73

Methyl oleate (C18:1 [cis-9]) 1,669.49 46.29

Methyl linoleate (C18:2 [cis-9, 12]) 4,643.85 23.05

Methyl linolenate (C18:3 [cis-6,9,12]) 49.29 0.7

Methyl eicosaenoate (C20:1 [cis-11]) 4.00 0.11

Methyl linolenate (C18:3 [cis-9, 12,15]) 7.16 0.09

Methyl eicosadienoate (C20:2 [cis-11, 14]) 2.73 0.03

Methyl eicosatrienoate (C20:3 [cis-11,14,17]) 1.82 0.05

SFAY 769.44 26.90

PUFA? 4,704.85 23.92

MUFA? 1,870.51 49.16

UFA? 6,575.36 73.08

EFA® 4,651.01 23.14
USFA, saturated fatty acid.
PPUFA, poly-unsaturated fatty acid.
YMUFA, mono-unsaturated fatty acid.
YUFA, unsaturated fatty acid.
EPA, essential fatty acid.
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Table 3. Fatty acid composition of Allomyrina dichotoma larva

Fatty acid composition pg/mL Area %
Methyl dodecanoate (C12:0) 1.43 0.11
Methyl myristate (C14:0) 8.96 0.80
Methyl pentadecanoate (C15:0) 0.73 0.02
Methyl palmitate (C16:0) 283.16 31.73
Methyl heptadecanoate (C17:0) 1.51 0.05
Methyl stearate (C18:0) 13.81 1.20
Methyl arachidate (C20:0) 0.94 0.03
Methyl tricosanoate (C23:0) 1.38 0.05
Methyl myristoleate (C14:1 [cis-9]) 1.02 0.03
Methyl palmitoleate (C16:1 [cis-9]) 286.77 13.02
Methyl oleate (C18:1 [cis-9]) 556.71 49.96
Methyl linoleate (C18:2 [cis-9,12]) 4991 2.25
Methyl linolenate (C18:3 [cis-6,9,12]) 1.78 0.07
Methyl eicosaenoate (C20:1 [cis-11]) 1.04 0.07
Methyl linolenate (C18:3 [cis-9,12,15]) 9.75 0.42
Methyl eicosadienoate (C20:2 [cis-11,14]) 0.58 0.01
Methyl eicosatrienoate (C20:3 [cis-8, 11,14]) 3.01 0.13
Methyl eicosatrienoate (C20:3 [cis-11,14, 17]) na 0.02
Methyl arachidonate (C20:4 [cis-5,8,11,14]) 0.74 0.02
SFAY 311.92 33.99
PUFA? 66.81 297
MUFA? 845.54 63.08
UFA? 911.31 65.98
EFAY 51.69 232

USFA, saturated fatty acid.

PPUFA, poly-unsaturated fatty acid.
YMUFA, mono-unsaturated fatty acid.
YUFA, unsaturated fatty acid.

EPA, essential fatty acid.
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