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Abstract

In order to increase the industrial applicability of health functional materials using edible insects, effective extraction
processes were explored to improve the quality characteristics of the free amino acids and fatty acids of Protaetia
brevitarsis seulensis larvae (PBSL). After extracting PBSL under four conditions, water extraction at 50°C (MWE),
water extraction at 95°C (HWE), ultrasonic extraction (USE), and high pressure extraction (HPE), the free amino
acid content and fatty acid compositions of the extracts were evaluated. Essential free amino acid content as well
as total free amino acid content were the highest in the HPE extract, followed by USE, HWE, and MWE extracts.
In the HPE extract, the content of some essential amino acids increased dramatically, and the types of major amino
acids had also changed. Additionally, the proportion of unsaturated fatty acids in PBSL was 69.9%, which was
higher than the reported value in meat, the main protein source for Koreans. This level has also been further
enhanced by USE (78.6%) and HPE (75%). These results show that HPE and USE can enhance the nutritive value
of PBSL as a health functional material by improving the composition of free amino acids and fatty acids.
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Table 1. Free amino acid content of the raw material and extracts of Protaetia brevitarsis seulensis larvae (mg/100g) with different
extraction methods

Extraction method

Free amino acid Raw
MWE" HWE USE HPE
Non-essential amino acid
2-Aminoethanol 0+0? 4+0 420 8+0 24+1
DL-2-Aminobutyric acid 3+0 9+0 6+0 11£0 1542
L-3-Methylhistidine 9+0 11+0 10+0 13+0 10+0
L-2-Aminoadipic acid 10+0 21+0 210 360 5143
DL-3-Aminoisobutyric acid 12+0 28+0 30+0 23+0 0+0
DL-plus allo-3-Hydroxylysine 12+0 19+0 160 12+0 110
Sarcosine 19+1 10743 82+0 65+1 64+3
L-Cystathionine 2440 74+1 58+1 61+1 91+7
L-1-Methylhistidine 24+0 59+0 53+0 8540 60+4
L-Ornithine 29+1 78+0 66+0 12340 130+10
L-Citrulline 47+0 170+1 710 13441 415432
O-Phosphoethanolamine 49+1 319+1 99+2 210£3 203£12
fB-Alanine 66+1 17743 168+0 170+2 14449
L(-)-Cystine 7340 22441 26+0 117+1 695
4-Aminobutyric acid 105+0 2801 257+0 86+0 81+6
O-phosphoserine 138+1 36242 310+1 349+1 294+18
L-Serine 191+1 500+4 45241 44242 953+67
Urea 216+7 580+9 606+10 602+9 372437
L-Tyrosine 228+1 561+4 51243 347+4 791+56
L-Alanine 361+1 973+7 863+1 11254 1,413£102
L-Glutamic acid 375+4 1,174+£8 84443 144242 2,017+143
Glycine 1,134 2,770+11 2,564+1 173542 1,541+111
L(-)-Proline 2,951+15 7884+36 6930+3 8,744+20 6,330+452
Essential amino acid
L-Threonine 12+0 41+0 30+0 211+1 560+40
L-Phenylalanine 1240 37+1 30+2 7610 552437
L-Methionine 14+0 46+1 3440 48+1 234+16
L-Leucine 20+0 65+1 52+1 157+1 969+71
L-Isoleucine 114+1 31444 277+1 308+2 699+44
L-Lysine 165+1 419+2 378+0 292+1 785+56
L-Histidine 273£2 680+4 538+1 5960 592443
L-Valine 29543 865+15 730+8 788+5 925+5
L-Arginine 456+4 1097+6 965+0 838+1 888+63
Total essential amino acid 1,363%9+5 3,564%2 3,034°+4 3,315%+6 6,204°+366
Total amino acid 74184437 19,948"+50 17,083%11 19,255%+32 21,284%1,447

YMWE: water extraction at 50°C, HWE: water extraction at 95°C, USE: ultrasonic extraction, HPE: high pressure extraction.
P All values are mean+SD of three replicates.
9Means with different superscripts in the same column are significantly different at »<0.05 by Duncan’s multiple range test.
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Table 2. Fatty acid composition of the raw material and extracts of Protaetia brevitarsis seulensis larvae (mg/100g) with different

extraction methods

Extraction method

Fatty acid Abbreviation Raw
MWEY HWE USE HPE
Saturated fatty acid
Lauric acid C12:0 0.0+0.0? 0.0+0.0 0.0+0.0 0.0+0.0 0.3£0.0
Myristic acid Cl14:0 0.9+0.0 1.0£0.0 0.9+0.0 0.7+0.0 0.8+0.0
Palmitic acid Cl16:0 24.1+0.1 24.8+0.0 24.1+0.0 16.9+0.0 20.7+0.0
Stearic acid C18:0 3.9+0.0 4.2+0.1 3.9+0.1 3.2+0.0 2.6+0.0
Arachidic acid C20:0 0.3+0.0 0.3+0.0 0.3+0.0 0.2+0.0 0.3+0.0
Total saturated fatty acid 29.2°9+0.0 30.3%:0.0 29.2°+0.0 21.0°+0.0 24.6%+0.0
Unsaturated fatty acid

Mpyristoleic acid Cl4:1 0.1+0.0 0.2+0.0 0.1+0.0 0.0+0.0 0.1+0.0
Palmitoleic acid Cle6:1 6.7+0.0 7.2+0.0 7.1£0.0 10.1+0.0 10.0+0.0
Oleic acid C18:1(n9) 56.5+0.1 55.2+0.0 56.3+0.1 58.6+0.1 54.2+0.0
Linoleic acid C18:2(nb) 6.0+0.0 5.940.0 5.840.0 8.8+0.0 9.3+0.0
a-Linolenic acid C18:3(n3) 0.2+0.1 0.2+0.1 0.3+0.0 0.3+0.0 0.5+0.0
Gadoleic acid C20:1 0.2+0.0 0.2+0.0 0.1+0.0 0.4+0.0 0.5+0.0
Eicosadienoic acid C20:2 0.0£0.0 0.0£0.0 0.0£0.0 0.1+0.0 0.0+0.0
Eicosapentaenoic acid C20:5 0.1£0.0 0.1£0.0 0.1£0.0 0.3+0.1 0.3£0.0
Total unsaturated fatty acid 69.9°+0.0 69.0°+0.0 69.9°+0.0 78.6'+0.0 75.0%£0.0
Unkown 0.9+0.0 0.7+0.0 1.040.1 0.4+0.0 0.5+0.0

Total fatty acid 100.0+0.0 100.0+0.0 100.0+0.0 100.0+0.0 100.0+0.0

DMWE: water extraction at 50°C, HWE: water extraction at 95°C, USE: ultrasonic extraction, HPE: high pressure extraction.

Y All values are mean+SD of three replicates.

9Means with different superscripts in the same column are significantly different at p<0.05 by Duncan’s multiple range test.
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