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Characterization and application of the proteins isolated from edible insects

Sun-Min Kim', Chae-Won An’, and Jung-Ah Han"“*
'Department of Food and Nutrition, Sangmyung University

Abstract Proteins were isolated from four species of edible insects, Bombyx mori, B; Tenebrio molitor, T, Protaetia
brevitarsis, P; and Gryllus bimaculatus, G, and their properties were analyzed and compared with those of whey proteins.
The yield of the protein isolated from raw materials was 65.0-75.0%. Among three branched chain amino acids (BCAA),
the amounts of valine in all the insects were similar to that of the whey protein. The BCAA content was 16.8 and 16.4%
in G and T, respectively. The total polyphenolic content and the antioxidant activity of the insect proteins were
significantly higher than those of the whey proteins. Based on the sensory test of the protein powder, the whey protein
could be replaced by 25% of the isolated protein from the insects, but the taste and flavor needs to be improved. Although
the BCAA content of insect proteins was lower than that of the whey protein (by 73-76%), their application could be
useful because of high polyphenolic content and the anti-oxidative activity.
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Table 2. Amino acid composition of edible insects and whey proteins
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Table 1. Crude protein amount and yield of edible insects and
whey proteins

Moisture Crude protein .
Sample content (%) amourrl)t (%) Yield (%)
WPC 4.83+0.37¢ 78.4+0.16 -
WPI 4.02+0.27¢ 87.3£0.94 -
TVP? 5.30+0.53" 53.940.58 -
TG® 3.00+0.38* 64.4+0.09 -
T 4.38+0.40° 52.8+0.85 -
TB® 6.40+0.43* 65.4+0.76 -
PPI® 40.4+0.97 75.0£1.11
GPI 43.840.56 67.7£0.56
TPI 36.4+0.83 68.6+0.71
BPI 42.5+0.43 65.0£0.55

WPC: whey protein concentrated; WPI: whey protein isolated; T":
total, P?: total Protaetia brevitarsis; G¥: Gryllus bimaculatus; T*:
Tenebrio molitor; BY: total Bombyx mori; PI?: protein isolated

Data shown are the meantSD. Significant differences are indicated
with different letters (p<0.05).
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leucine (Leu) & lysine (Lys)e] o] 28ZFHT} fojdo=z
A FEol A 2 dEe] EAjsts S ofv it F
30%E AA|eh= AE olH|:=AHBCAA)R] Leu, isoleucine (Ile)
I Val& ZAZAA AHgtEE opu| Ao g 259 oA A
Abo] Zlo 7 2831 (Wagenmakers 5, 1990), 4]0 & 5

Whey protein Total protein Protein isolate
Amino acid (%) .

WPC WPI TP TGY T TB? PPI® GPI TPI BPI
Met  2.5:0.1  26£0.1  1.8+0.0  1.6+03  08£02  07+0.1  1.0+0.1  0.7+0.1  0.1£0.0  1.1+0.0
Thr  72+13  6.8+03  4.0£08  43+l.1 4403  35£09 4310  45t11 44406 44406
Val 5513 5504  57+02  58+1.0  69+0.6  3.6£03  52+08 5006  57+0.7  4.7+03
_ lle 5916  62+08  3.6+0.1  35£04 42403  21+00 3403  3.5:04  34+05  2.4+0.0
aisijfo“;‘jild Leu 108+23 11315  57+03 8215  7.8+13 3903  6.0+09 8322 7317  4.2+0.7
Phe 3309  3.1£0.6  4.0+05 3.8£03  4.0£0.6 34:l.1  42+0.5  42+06 3805  5.6£09
Trp 19302 17402  3.1£02  25+00  35£0.6  24+03  32+0.1  27+0.0  3.6+02  2.9+0.0
Lys  9.1+08  95£0.5  6.0+1.1  65t1.5 6409 4508 6117  7.0£0.7  6.0+06  53%0.5
Total 462+03 46.7:0.6 33.9+0.5 362+1.5 38.0+0.9 24.1+0.7 33.4+1.8 359+1.1 343+13 30.6+04
Gly 18+0.1  16£00 69+13  53+l.1 5306 195421  6.8+14  56+1.1 57306 12.7424
Ala 49422 52409  4.7+05  86+24 7515 152438 6316  8.1+2.8 8334 11.6+1.7
Tyr  3.0+£12  3.1+05  88+1.6 54420  85t13  7.0+25 46304 39407  7.5£28  5.6+1.1
CArg 27403 2.1£00 49404  69+13  56+0.5  3.9+03  49+08  8.0+09  59+1.1  4.7+0.1
N;n‘;flzszgi%al Asp 10.0+1.1 10416 74423 107+1.6  86+09  7.5+1.1  89+04 11.5+1.7  93+13 10.0+15
Ser  5.6+02 52414  62+1.6  66+£l.1 52421 10.7+0.7  6.0+1.1  6.0+08  59+0.6 10.4+2.1
Glu 193+45 198434 15533 14627 145439 10.1424 16.6+3.8 163+29 156+19 13318
Pro 6412  6.1+2.1 117426  55+19  7.0423  2.0+12 123431 4300  7.5t12  2.4+0.0
Total 53.7414 53524 66.1£14 63.6£3.1 622425 759425 664436 637424 657432  70.7+1.9

WPC: whey protein concentrated; WPI: whey protein isolated; T": total, P?: Protaetia brevitarsis; G¥: Gryllus bimaculatus; T*: Tenebrio molitor;

B?: total Bombyx mori; PI?: protein isolated
Data shown are the mean+SD.
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Table 3. Total polyphenol content and DPPH radical scavenging
activity of edible insects and whey proteins

Total polyphenol DPPH radical
Sample contents scavenging
(mg/g GAE) activity (%)
WPC 1.16+0.32° 0.00+0.00"
WPI 0.66+0.16* 14.16+1.98¢
Tp? 3.14+0.34* 26.46+2.39°
TGY 3.10+0.09* 32.66+4.01%
T 3.10+0.28* 51.06+1.45°
TB” 1.10+£0.24° 9.42+1.22°
PPI¥ 3.10+0.03* 14.07+3.22¢
GPI 3.43+0.14* 27.63£3.14¢
TPI 3.11+£0.37° 40.02+3.11°
BPI 2.12+0.44° 7.9242.37°

WPC: whey protein concentrated; WPI: whey protein isolated; T":
total, P?: total Protaetia brevitarsis; G¥: Gryllus bimaculatus; T*:
Tenebrio molitor; BY: total Bombyx mori; PI?: protein isolated

Data shown are the meantSD. Significant differences are indicated
with different letters (p<0.05).
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Table 4. Color value of edible insects and whey proteins

Color value
Sample
L*-value a*-value b*-value
WPC 96.59+1.34° 0.12+0.10" 6.60+0.34°
WPI 96.84+2.57* 0.36+0.13°¢ 1.9+£0.16°
TP? 62.78+1.14° 5.02+0.22° 12.28+2.44°
TGY 54.66=+1.458 3.57+0.26° 3.4240.97"
T 55.59+1.11¢8 5.17+0.34° 7.54+0.40¢
B 70.13+2.44° -3.51+0.21" 9.30+0.41°¢
PPI® 57.68+0.23" 7.16+0.44° 11.81+1.08°
GPI 64.55+1.18¢ 7.22+0.52° 6.44+0.55¢
TPI 66.65+0.64° 3.01+0.13¢ 8.69+0.77¢
BPI 63.56+0.87% -0.48+0.09¢ 10.31+0.41°

WPC: whey protein concentrated; WPI: whey protein isolated; T":
total, P?: total Protaetia brevitarsis; G”: Gryllus bimaculatus; T%:
Tenebrio molitor; BY: total Bombyx mori; PI®: protein isolated

Data shown are the meantSD. Significant differences are indicated
with different letters (p<0.05).
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