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Abstract

Crickets have been used as crude drug for treating fever and hypertension in East Asia. This study was camried
out to investigate the quality characteristics such as the microbial and nutrient contents of crickets (Gryllus bimaculatus)
prepared with various processing conditions for use as food. These conditions included the lyophilization process
(LP), hot-air process (HP, 90°C for 7 hr), roasting process (RP, 160°C for 40 min), and frying process (FP, 180°C
for 30 sec). The total bacterial population of the crickets was 5~7 log CFU/g, but Coliform and E. coli were
not detected. The major fatty acids in all the samples were palmitic acid (C16:0), oleic acid (C18:1), and linoleic
acid (C18:2). The level of polyunsaturated fatty acids was highest (63.55 g/100 g) in the LP-processed crickets.
As for the amino acid content, the glutamic acid level was highest in all the samples, and the RP and FP decreased
by 12.01% and 53.88%, respectively, compared to that of the LP. The mineral contents were highest in the LP-processed
crickets. Hg was detected at about 1.0 ppb in all the samples, but its level was lower than the residue tolerance
level in the Korean Food Code. Such conditions should be considered to better understand the quality characteristics
of crickets in food processing.
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Table 1. General compositions and chitin contents of cricket powder with different processing conditions

LpY Hot-air” Roasting” Frying” Mean

Moisture (%) 1.44+0.02° 7.25+0.03° 12.63+0.13° 14.28+0,63° 8.9015.26
Crude protein (%) 64.4420.11¢ 62.19+0.65° 55.08+0.07" 26.48+0.21" 52.05+15.84

Crude fat (%) 15.5340.19" 15.474043" 17.270.18" 45.87+0.04° 23.54£13.49

General components | . b \

Crude ash (%) 5424022 4.3740.05 3.8610.03 1.74+0.01 3854141

Crude fiber (%) 10.38+0.17° 9.32+0.01" 10.070.04° 10.02+0.14° 9.9510.42
NFE” (%) 2.79+030° 1.400.24° 1.19:0.18" 1.61+0.24' 1.7240.70
Chitin (%) 9.770.06° 12.2540.05° 11.27+0.05° 6.360.33" 9.91£2.39

YLyophilization process.

)
'Hot-air process (90°C for 7 hr).
)
)

)

IRoasting process (160°C for 40 min).

Frying process (180°C for 30 sec).
Nitrogen free extract.
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Table 2. Amino acid contents of cricket powder with different

processing conditions

Amino acid - Pro.cessing (%.) -
LP’  Hotai® Roasting’ Frying”

Essential amino acid
Threonine 4.39 4.34 421 431
Valine 745 745 8.16 6.49
Isoleucine 3.69 426 372 4.46
Leucine 7.64 8.11 7.63 8.07
Phenylalanine 4.01 395 395 3.88
Lysine 6.28 6.40 6.19 645
Histidine 2.56 262 2.56 2.56
Methionine 172 1.68 1.89 167
Total essential amino acids 3774 38.81 3831 37.89
Non-essential amino acid
Aspartic acid 9.77 9.85 9.81 8.51
Serine 6.03 579 6.18 4.66
Glutamic acid 12.14 12.34 12.04 12.15
Glycine 528 542 5.07 5.90
Alanine 9.01 9.07 9.09 11.14
Tyrosine 5.66 471 533 555
Arginine 6.98 7.06 6.82 6.79
Cystine 1.02 091 1.04 0.89
Proline 6.37 5.98 6.31 6.52
Non-essential amino acids 62.26 61.19 61.69 62.11

Total amino acids 10000 10000  100.00  100.00

"Lyophilization process.
YHot-air process (90°C for 7 hr).

IRoasting process (160°C for 40 min).

YFrying process (180°C for 30 sec).
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Table 4. Mineral contents of cricket powder with different

processing conditions

WA greko] Frlete] BT e AT oA 23.09%2] Component Unit LpY Hot-air’  Roasting’  Frying”
7V w2 9 B3l ©I= Lim 5(25% Choe 5(26)2] Ca 025 023 020 005
Aol H3 T 713 S AXA HE B ik 085 0.79 077 0.17
sk, s Lte] ket Avke Adrbet fARE mg/100 mg 0.98 095 0.90 0.18
AT 7 AT Mg 0.1 0.10 009 002
Margaret 5(12)3} Kim 57)¢) 723N 7% " P R
nje] F9 FIAWLES myristic acid, palmitic acid 2 Fo 76 6 s 6
stearic acid®]|i, FL %Eﬁrﬂ HHAEL- oleic acid, linoleic 7 ppm - 26 174 i
acid 2 linolenic acid & &18 4 Uk AFu|od=
! - o e Cu 12 12 14 4
XHLHO“ }\1 %L}\(‘)]E]X] %}E Jé_j[lz] Hg—ﬂ-?l finoleic acldglr Lyophilization process
linolenic acidE X3¢k thet B33} 2 Wito] F5-317] Z)H}(I)t-l;ir processp(90°C. for 7 hr).
wj Fof], AEghu|S A v Ao]Fd o 2] o] g sl i;Roasting process (1600°C for 40 min).
=l @ = 97 Frying process (180°C for 30 sec).
Table 3. Comparison of fatty acid profiles of cricket powder with different processing conditions
) Processing (g/100 g)
Fatty acid 5 > 3 3
LP Hot-air” Roasting Frying
Myristic acid (C14:0) ND” 048042 0.40£0.35 046040
Sa“’rat‘(ngfgW acid Palmitic acid (C16:0) 004113 2L66:131 21245012 23094008
Stearic acid (C18:0) 9.07£1.74 7.05£0.65 7.86+0.92 8.331.19
Total saturated fatty acids 30.07+0.96 29.19+0.79 29.51+0.46 31.88+0.56
Palmitoleic acid (C16:1) ND 2.3240.08 2.08+0.27 2.2040.02
Oleic acid (C18:1n9c) 20.40+1.18 23.1410.81 23.630.39 23.19£1.07
U“S"‘“’rf‘{fdef{‘)“y acid Linoleic acid (C18:2n6¢) 4070194 3429124 35.11£096 33474025
Linolenic acid (C18:3n3) 2451025 1.49+0.09 0.55+0.39 1.35£0.15
Cis-11,14-Eicosadienic acid (C20:2) ND 0.4210.73 093041 0.53£0.46
Total unsaturated fatty acids 63.55+0.56 61.66+0.52 62.30£0.42 60.74£0.41
USFA/SFA 211 211 2.11 191

ULyophilization process.

'Hot-air process (90°C for 7 hr).
'Roasting process (160°C for 40 min).
Frying process (180°C for 30 sec).
INot detected.

£ w2
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Table 5. Heavy metals contents of cricket powder with different
processing conditions

Component Lp" Hotai”  Roasting’  Frying”
Pb (ppm) ND” ND ND ND
Cd (ppm) 0.03 0.03 ND ND
As (ppm) ND ND ND ND
Hg (ppb) L1 12 09 03

'Lyophilization process.

'Hot-air process (90°C for 7 hr).
'Roasting process (160°C for 40 min).
Frying process (180°C for 30s ec).
INot detected.
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FoojME 24
7hgz30l M2 F5Fen] o] wAdEe] Msk= Table 601
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= Uehiglen, dx3% SelAe 21x 330
7]'7%} =2 7 log T—rolﬁ’i Boazxs} -\471:}215’: ZA
oJ&l <F 2 log cycleo] 4%t 5 log o2 YERAATH
;ﬂﬂ}x% o7 omuﬂ%o el %ng\oq. x;Hz};,L;O 7423]
2] egskrt. gk WA mAAER] HAH(E coli O157:HY),
Salmonella spp. 2 Staphylococcus spp.9l gt 4 &
Ay}, g vAELS AEHA FUTh

Table 6. Changes in microorganisms of cricket powder with
different processing conditions

Processing (log CFUJg)
Contol ~ LPY  Hot-air” Roasting” Frying”
7.64+0.01 7.3240.02 6.92+0.04 5.41+0.00 5.23+0.32

Microorganism

Total aerobic count
Coliform count ND’  ND ND ND ND
Escherichia colf count ~ ND ND ND ND ND
Salmonella spp. count ~ ND ND ND ND ND

"Lyophilization process.

'Hot-air process (90°C for 7 hr).
)

)

e

Roasting process (160°C for 40 min).

Frying process (180°C for 30 sec).
INot detected.
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