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Abstract

Insects have gained increasing attention as an altemative protein and nutrient rich food source for humans. This
study was conducted to investigate the physicochemical characteristics and harmful components of edible crickets
(Gryllus bimaculatus) in the 6 districts of Yeonggwang (YG), Jeongseon (JS), Wonju (WJ), Hwaseong (HS), Geochang
(GO), and Chungju (CJ). The average crude protein and crude lipid contents on a dry basis were 64.34% and
16.60%, respectively. The crude protein content of CJ was the highest (67.40%), whereas YG (59.42%) had the
lowest content. On the other hand, the crude fat content of YG was the highest (20.61%y), whereas CJ (14.04%)
had the lowest content. The unsaturated fatty acid contents were 57.97-63.93 ¢/100 g of the total fatty acid content
in the crickets of the 6 districts. The major fatty acids of the crickets in the 6 districts were palmitic acid, oleic
acid, and linoleic acid. Among the essential amino acids, valine, leucine, and lysine were the most abundant. GC
had the highest total amino acids (57.93 g/100 g), whereas YG (48.65 g/100 g) had the lowest. Major mineral
contents included potassium (K, 0.92~1.01 mg/100 mg) and phosphorus (P, 0.74~0.88 mg/100 mg). The mineral
composition was faidy similar among the crickets. Crickets in the 6 districts were verified to have safe levels
of residual heavy metals according to the Korea Food & Drug Administration (KFDA) advisory levels.
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Table 1. General composition of crickets from different districts

Arcos, Spectro Analytical Instruments GmbH, Kleve,
Germany)E ©|-83t] 215339 400 whet #4135t
A =3 93-S Ph: 220.353, Cd: 228.802, As: 193.696
2 Hg: 194.227 nmZ 33}t

A Xz

¥ A3}= SAS program(SAS Institute Inc, Cary, NC,
USA)S ©]&3le] BAHEA(ANOVA)S HAlE o, 3
T3] o4 ASLS tukey testZ p<0.0591 4 AAISFATE

2 veith $202 A0 Bue) 35 wna 93
& F8 FFON 6740%2 71 EROH, [ ol

59.42%=% 7bd wkedkth Ao A9 Ag Gl A
2061%% 7P =9oH, S5 FFAY90] 404%= 7
viotth, 23)ie] A9 4 957 391% =2 7 vk
o, A9 5.30~5.97%S YEMNSITE NFEZRS 2.13~
279%Z PR FARE S YEltE 242

(Unit: %)
Districts” Moisture Crude protein Crude fat Crude ash Crude fiber N‘“"ge&%% extract
YG 70.7620.25™ 17.67+0.28" 6.13+0.04° 1.78+0.02° 2.98+0,09 0.69+0.02°
1S 69.03+0.13" 20.53+0.08° 5.0440.11° 1.79+0.03° 2.96+0.13" 0.6720.00°
Raw Wi 70.29+0.10° 19.06+0.12° 5.92:001° 1.18£0.01° 2.8840.09" 0.74£0.04"
basis HS 71.3340.12° 19.07£0.17° 42120.01° 1542007 3,05+0.04° 0.81x0.07"
GC 70.48+0.20 19.56+0.11° 4444007 1.67+0.06° 3.11+0.03° 0.75+0.05"
a 69.96+0.17° 20514023 427+0.01° 1.7820.01° 2.69+0,02° 0.80+0.06"
Average 70224033 20.0440.55 435+0.10 1.72+0.07 2.90+0.23 0.77+0.06
YG 1.69+0.12° 59.42+0.10° 20.61+0.34° 5.97+0.01° 10.01£0.18° 231:007°
1S 138+0.06" 65.3520.05° 16.030.40° 5.69+0.06" 9434037 2.13+0.01°
Dry WJ 1.4240.05° 63.044032" 19.64+0,12° 3.910.00° 9.55+027° 245+0.12"
basis HS 1.4320.01° 65.540.29° 14.46+0.07" 5.30+0.23° 10.49+0.19° 2.79+0.26"
GC 1.44%0.02° 65.310.09° 14.820,12° 5.4740.06° 10.380.02 2.61+0.09
a 1.29+0.09° 67.40+0.44° 14.04+0.09° 5.8420.01 8.83+0.08" 2.62+020%
Average 1.440,14 64.3442.62 16.60+2.66 536071 9.78+0.62 2.48+0.26

1)YG, Yeong-gwang; JS, Jeong-seon, WI, Won-ju; HS, Hwa-scong; GC, Geo-chang; CJ, Chung-ju.

2)NFE=100—(Moisture+Crude proteintCrude fat+Crude Ash+Crude fiber).
Walues are meantSD (n=3). Means with different letters within a same column are significantly different at p<0.05.
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Table 2. Fatty acid contents of crickets from different districts
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(Unit: g/100 g samples)

Districts”
Fatty acid
YG IS Al HS GC a
Saturated fatty acid (SFA)
Cl4:0 (Myristic acid) 1.74£0,05” 042059 D 0.360.51
C16:0 (Palmitic acid) 21.09+0.28 24.00+1.42 23.72+0.54 23.37+0.28 24.19+0.09 22.67+0.73
C18:0 (Stearic acid) 9.29+0.13 7.8910.32 7.91+0.09 8.93+0.09 7.79+0.08 9.97+0.34
Total SFA 32.1240.13 32314071 31.62+0.19 32.66%0.16 31.99+0.10 32.6410.62
Unsaturated fatty acid (USFA)
Cl6:1 (Palmitoleic acid) 1.03+0.03 2.5340.19 1.37+0.00 1.2610.03 2.6910.10 1.8910.04
C18:1n9¢ (Oleic acid) 21.29+0.19 23.50%1.40 22.73+0.53 21.66+0.28 23.030.01 24.460.92
C18:2n6c (Linoleic acid) 34.45+0.40 29.86x1.75 37.85+0.56 34.460.38 29.74+0.39 30.54+0.74
C18:3n3 (Linolenic acid) 1.48+0.05 0.99+0.39 1.98+0.02 1.43+0.05 0.72+1.02
C20:1 (cis-9-eicosenoic acid) 0.8420.07 1.23£0.05 1.2740.18 1.08+0.04 1.5740.12
Total USFA 59.99+0.15 58.48+0.78 63.93+0.21 59.70+0.29 57.97+0.06 59.81+0.36
USFA/SFA 1.87 1.81 2,02 1.83 1.81 1.83

1)YG, Yeong-gwang; IS, Jeong-scon; WI, Won-ju; HS, Hwa-seong; GC, Geo-chang; CJ, Chung-ju.

WValues are meantSD (n=3).
INot detected.
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Table 3. Amino acid contents of crickets from different districts
(Unit: g/100 g samples)

Districts”
IS WI HS GC a
Essential amino acid (EAA)

Amino acid

Threonine 2.16 242 226 237 242 2.15
Valine 292 447 397 4.36 428 4.03
Isoleucine 1.98 237 228 232 252 2.06
Leucine 3.82 4.67 423 448 4.75 4.04
Phenylalanine 1.8 222 213 2.05 243 1.89
Lysine 3.14 3.63 352 3.69 383 318
Histidine 1.28 1.53 1.42 1.48 1.60 1.34

Methionine 0.83 0.99 0.92 097 0.97 0.89
Total EAA 1801 2230 2073 2172 2280 1958

Non-essential amino acid (NEAA)

Aspartic acid 4.15 5.65 491 5.03 5.67 4.63

Serine 2.34 342 291 298 339 2.67
Glutamic acid ~ 6.30 6.75 6.16 6.74 6.91 6.00
Glycine 2.80 3.11 2.90 325 3.08 2.95
Alanine 5.00 5.40 4.96 548 5.13 511
Tyrosine 3.00 2.98 294 282 3.04 2.81
Arginine 349 3.98 3 3.95 4.02 353
Cystine 0.53 0.56 049 054 0.55 051
Proline 3.03 343 320 354 334 312
Total NEAA 3064 3528 3224 3433 3513 3133
TAA? 4865 5758 5297 5605 5793 5091
I)YG, Yeong-gwang; JS, Jeong-seon,; WJ, Won-ju; HS, Hwa-seong; GC, Geo-chang;
Cl, Chung-ju.

z)TAA, total amino acid.
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Table 4. Mineral contents of crickets from different districts

Tnorganic Ui Districts”

lements nit

€ YG IS WJ HS GC Cl
Ca 0.30 0.24 0.18 0.17 025 0.25

Py 082 085 077 079 08 0%
K 100mg o094 101 092 09 096 095

Mg 0.12 0.10 0.08 0.09 0.11 0.09

Mn 57 69 43 33 67 49

Fe 103 56 64 44 54 82
ppm

In 248 299 171 170 283 284

Cu 14 11 9 10 11 12

I)YG, Yeong-gwang; JS, Jeong-seon, WI, Won-ju; HS, Hwa-seong; GC, Geo-chang;
ClJ, Chung-ju.
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N

Table 5. Heavy metal contents of crickets from different districts

(Unit: ppb)
Districts”
Elements
IS W) HS GC CJ
Pb ND ND ND ND 0.26 ND
Cd 0.07 0.03 ND ND 0.03 ND
As ND ND ND ND ND ND
Hg 3.30 1.50 1.50 1.10 130 1.00

1)YG, Yeong-gwang; JS, Jeong-scon; WI, Won-ju, HS, Hwa-seong; GC, Geo-chang;
ClJ, Chung-ju.
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