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Abstract

This study was carried out to determine the shelf-life of cricket powder and investigate the changes in its quality
during storage. To determine the shelf-life, cricket powder was stored at temperatures of 25, 35, and 40°C for
6 months. The changes in quality parameters of the cricket powder, such as moisture content, color, acid value,
volatile base nitrogen (VBN), fatty acid, growth of microorganisms, and sensory appeal were investigated. The
moisture content of the cricket powder increased during storage but did not show any significant difference at
6 months of storage. L value was increased at 25C storage but decreased at 35 and 40°C. However, there were
no significant different in a and b values. The acid value decreased more rapidly at higher temperatures, while
the VBN content was not changed. The major composition of fatty acids of cricket powder were palmitic acid,
oleic acid, and linoleic acid. Their content was not changed at various the storage temperatures. No aerobic and
coliform bacteria grew in the powder during the whole storage period. Cricket powder stored at 25°C and 35C
showed similar scores in sensory evaluation, but it storaged at 40 C showed the significant difference (p<0.05).
Moisture content, acid value, oleic acid, and flavor were selected as the criteria for shelf-life establishment of cricket
powder. Based on these parameters, especially the moisture content, the shelf life of cricket powder was likely

to be 18 months when stored at 25C.
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212 Sk A FAAAE 3R] A23d A5 (2016)

o BE T Fv(Gryllus
& WSk

SHA| A A EJAER Q5 W A ALEE(Gryilus
bimaculatus)’= W57 Z-(Orthoptera) 715+2}n] ZH(Gryllidae)
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HEetn| 22 =

=4 A F{FFE 054 713 § ngdE1E T
7](MLS-3780, Sanyo Electric Co., Ltd, Osaka, Japan)E- ©] &
sk 105CAA 183 Eustae w27 27](TD5508
Freeze dryer, Inshin lab. Co., Ltd, Seoul, Korea)E ©]-8-3}°]
Eder -70C o3t & ZF 10 m Torr o]l A 724|7¢
ol’¢ B4 UZ3A Y. o] F 3 71(HGB2WTS3, Waring
products Inc., Torrington, CT, USA)E o] &-3to] £33
20 mesh &< SZA7] 2L 5% (Daejung Co., Ltd, Korea)©l|
3A1E HA] F 70Ce] GFUZ7]1(HSC-150, SinAn Co.,
Korea)oll Al 4413t A xatdeh. Az #AFetn| 82
AL/PET/LLDPE %3 &(130 mmx200 mm, 0.1 mm)di|
10010 g¥ G313 £AsI]om 25,35 2 40CAA 671Y
7 AR gk & tH oz A¥sin
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A5 2] M= 35 WAIHL=97.79, a=-0.38,
b=2.05)2.% H %% Colorimeter(CR-400, Minolta Co, Osaka,
Japan) & A&l A5 E U2 A ste] 1035] W
223t T HFikS o] 83519 21, Hunter's colorol] &3¢
L(lightness), a(redness), b(yellowness)at< WERH AT

& 7

A5 E #3}o] ethanol-ether <314 (1:2, v/v) 100 mLel
=91 % phenolphthaleins A|A]Fo2 3dlo] 0.1 N
KOH/ethanol] &4 0.2 2 4sle] A& 1 g 5] #2] A%
AHg Foehet] 229k KOHS mgs 217kE ®ASH9 Th

VBN

VBN(volatile base nitrogen) &2 21337 (18)°l whz}
A= 10 gofl EF5 50 mLE 7hate] 1417 A &E3H9
AEdE A7t 7 kS o] gl oz Fol
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1 mLE 93 YA 001 N-HS0, 1 mLE FE3HA ¥
o} KoCO; 3895 o4dd Ya GE Hof & 419
25°Col| A 3 A7 W] SFATE ©] 5 HoS0, £l Brunswik
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A 7o) A At 240 & ShimadzuAle] GC-2010(Shimadzu
Co., Tokyo, Japan)= ©]|-§-3t] FA3F Tk Folch 5(19)<]
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< o2 AFgn| FEe A FEFIR e, F=
H 22L& MorrisonZ} Smith(20)2] ¥l F£3le] A 2]
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Mo WA R Mttt 7 ©AE 3149 1 mL
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CFU/ge 2 YERRITh

HsdA
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AHPA S ARt f871e 282 FEAEEA A
2ok A3 gkS VSLSF(Visual Shelf Life Simulator for
Foods) Z2 130l J&Hdle] 2&3)th A A =5 37)
(25,35 3 00)= ol Adsisien, 43 #71= g
GE oY st ATk AEE ek FA
T 082 Fato] frE7ldhs Atk

SAIXE

A8 A 3}= SPSS(Statistical Package for Social Sciences,
SPSS Inc, Chicago IL, USA) software package 3= 7131
oA EAHEA(ANOVA) S AAst freolide] Sle 7
-l Duncan®] t%H$17 7% (Duncan’s multiple range test)
oz A7k frelakE A8k th(p<0.05).
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Fig. 1. Changes in moisture content of cricket powder during
storage at 25, 35, and 40°C.

Dots and vertical bars represent the means+SD.
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Fig. 2. Changes in Hunter’s color values of cricket powder during storage at 25, 35, and 40°C.
Dots and vertical bars represent the meanstSD.
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Fig. 3. Changes in acid value of cricket powder during storage at
25, 35, and 40T.

Dots and vertical bars represent meanstSD.

Rlghat st
Aregin) o] A HaF SRS Table 190 UERIQIT) =

SFF2 oleic acid(C18:1), linoleic acid(C18:2) X palmitic

Martin(27), Grapes 5(28)Z} Kim} Jung(29)°] ZAMgh A+
oF Hlzek AgE JEdth 7] ASdm] e
palmitic acid, oleic acid 2 linoleic acid $F&F< Z+7}+ 24.79,
28.58 B! 28.55 /100 g-= YERH AT} Palmitic acid®] 737
AN F AZ A3t} 25 D 40TCAH = FoA
Zpol7} gllem, 35Tl = =2 g& el Oleic
acide] A% RE oA A = astgo, A% /1L
atol] BE Fo A oA xfo] 7k §1ATh Linoleic acid®]
A5 A F Aasiou, A ehE F 35°Celx o] g
o] 28.01 g/100 g& 2 7} w¥skom, 25 2 40TClA] 28.11
9 2851 /100 g2 YERIRIT Wb AG717 9 Lo
2 A3 FHBAE YER oleic acidE 5713 A%
A2 etk

o|4E
ASetr] o] dabait 2 o At (data not shown)
< 2715H oL/ AEEHA ¥tk ol APATE

>{ﬂ

Table 1. Changes in fatty acid content of cricket powder during storage at 25, 35, and 40C

(Unit: g/100 g)
Storage period (months)
Fatty acid nglp eP
(0 0 1 2 3 4 5 6
25C  2479:028" 2510:027* 25.08+0.05 24.910,04"* 2457+0.03 2506005 24.96+0.04"*
Palmitic acid ~ 35C 24.79+0.28™ 25.19:0.03™ 25.050.09™ 25.010.06™ 25.01:0.06™ 25.09+0.04"™ 25.11:006™
40°C 24.79+0.28™ 25.28+0.01** 25.03+0.00  24.98+0.02™°  24.63+0.00* 24.910,05"* 24.92+0,01"*
25C 28.58+0.53 28.58+0.78" 28.51+0.08 28.58+0.01° 28.60+0.06™ 28.65+0.03° 28.49+0,04*
Oleic acid 35C 28.58+0.53 28.56+0.01* 28.52+0.04* 28.53+0.04*8 28474005 28514001 28474001
40°C 28.58+0.53 28.57+0.02* 28.54+0.03* 28.49+0.04 28.53+0.00"2 28.48+0.00* 28.46+0.06™
25C 28.55+0.57°% 29004034®  2849+008™"  28.64+005C  28.54:002°® 2804002 28.11+001™®
Linoleic acid ~ 35C 28.55+0.57°% 2876:001*% 2833013 28.12:000™  27.99+002™* 27.84%0.01* 28.01£0.04™
40°C 28.55+0.57 28.57+0,03* 28.31+0,03* 28.45+0.01° 28.7240.02° 28.52+0.03° 28.51£0.03°

Values are means=SD.

Means with different letters within the same row are significantly different at p<0.05.
“*Means with different letters within the same column are significantly different at p<0.05.
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3l A5 Bde s WstE AES Avea A7
o dgdTEe B =53 s zhm 3 agE
718 #7] 2 o] &3dke] 70°C-30%, 105C-15 2 121C-15%
Attt o Ax BE 204 T TS HEY

ok oLt, AvkAltre] A5 70Tl A 307 <+ A&
& 7% 1.9x10° CFU/g2 YERd wb, 105°C-132 2 121T

1523 A & A AEHA f3dt ol HEdsd)
A dtel x| o] n2ustdd Al vl g0l ugi‘cl?q %

(]

& AskE)% FARGIT ol wek 43717 8 AFEE

o meE s glol /%S FAF SWAT U TR
o 49 Ak FE71 APALE FAFSTT Beks
i

sZHAL

FHeh] T2e] #sHAF A= Table 26 YehA ATt
] ¥h(appearance)] 73-F- A1 67HE F 25 B 35Tl =
875 Bl 85005 o)A Afo|7k §lol o, 40T A 725
2 SE g dERISiTh Fflavone] 75 A7 T
Zhasle 23S JERATE A 671D 2ol 25 2 35Tl
AE 825 4 800& UERAIOM, 402 7% 6258 e
U §92 ol VER)S u}(p<005) olE =& AL

DATE A 47D HE 25 9 35CAME §24 Ao}
Aot 40TAA = o4 Afo] 7 AU 2™ (p<0.05), A
67049 25, 35 2 40Tl = 212t 8.00, 8.00 E 6252
e QT o]/de] 2at= A5 £22 40T o]/

2EoA Bt A F2o] §435] "ol Ao ArhEH,
AZ7N12 5 LA BHA adshe S UER FHFlavor)
o] AL FEVIF AFARE AeTh

Motd o fS718 MA
Aetn] Hure] A44TE 2 #5718 43S Table
30 UERIQLE A FA L A7 SAE 7154 da 9l
gell 2 %7&(21) 3 AEFEA0 )4 T4 9 LRkt
wel 7] 1AL sl 71Et4 R 24 4869
o} 52 9 /\]-7]'-/] 2AHEL 5% 2 3 mg KOH/g o3tz
% 0}93\2‘31, oleic acid & F57AAF = flavor =22 265
g/100 g 2 6 o] o2 AA3Yh A%, VBN 2w
RO AT W AR 7t w2 AF}gho] §E7)5
W2g ] AL UeRR] Qo} Al9slith $ELES
25C=2 A3 5 SR 9 A7k /8713 e

Table 3. Self-specification and shelf life for cricket powder

oA AFEm] 579 o] Azl Aoz AdE, 4 et o Shelf-life
0CellA 27| 3to] Heass naa o] Z7he = 2] petimert Quality Timits (monihs)
& A AAY FEIE AdkE 2 ylo]th24). Moisture <5.0% 23
o] # (off-flavor) ] 73-F- #7717t Bt 25 H 35CAA = Acid value <30 mg KOH/g 61
o)A ztol7t gl o, 40T 75 A7 a7i 4 5H Fo Oleic acid >265 /100 g 150
2l ol & UERHS ‘:]'(P<O-05) ARk 7] % X=(overall Flavor >6 155
acceptance)= A7 371 B ZE FoA o)A ato]=
Table 2. Changes in sensory characteristics of cricket powder during storage at 25, 35, and 40T
Storage period (months)
Sensory property tersrtlgr?g’é) 0 | ; p p p
25 900000 850:0.84* 8.50£0.58"* 8.500.58"* 8.75:0.50™ 8.75:0.50™ 875£0.50°
Appearance 35 9.000.00" 8.500.84™ 8.50£0.58" 8.500.58™ 8.2540.50"" 8.7520.50" 8.50£0.58"
40 9.00£0.00"* 8.67:0.82° 850:0.58™  825:050™"  7.50£0.58" 7.25:096" 7.25:096"
25 9.000,00" 8.50£0.55"* 8.00£0.00** 825£0.50™ 875:0.50™ 825:0.96™ 825:0.50"™
Flavor 35 9.000,00" 8.50:0.84™ 8.00:0.00"* 8.00:0.82"* 7.75:0.50** 7.75:0.50" 8.00£0.82"
40 9.000.00™ 8174160°*  775:050™"  775:096™"  7.00:0.82"* 6.00£0.82" 6.25:096™
25 1.00£0,00* 133:0.52* 1502058 1.25:0.50" 1.00£0.00* 1252050 1.25:0.50"*
Off-flavor 35 1.00£0,00* 1.00:0.00™* 1.75:096" 1.25:0.50" 1.50£0.58 1252050 1.25:0.50"
40 1.00+0.00* 1.50£0.84™* 1.50£0.58* 1.50£0.58™* 2.75£096™ 375£0.58° 3.50£0.58""
25 9,00+0.00™* 8.50+0.55™ 8.25+0.50" 825+0.96™ 8.50+0.58 8.00+0.82" 8.000.82°
Overall acceptance 35 9,00£0.00™ 8.67£0.52™ 8.000.82" 825£0.50™ 7.75£0.50™ 8.00£0.82" 8.00£0.82"
40 9.000,00" 833:121™ 825:0.50™ 8.00:0.00™ 6.00£0.82"* 5.50£0.58"* 6.25£0.50"*

Values are means=SD.

Means with different letters within the same row are significantly different at p<0.05.

“*Means with different letters within the same column are significantly different at p<0.05.
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23 2 617l Y 2 10 2.H, oleic acid & flavor 352
150 2 155712 2 AF=EHE A A3 5 58718k 78
A TEEH FEo AT 082 FHlk] HE 1871€
o §5718-E A=

o ok
I =

A& A E 17 add H AN xS o,
o] Z #4j5to] AL/PET/LLDPE filmell ¥7 ¥ 25, 35 2
40°CllA 671 Bt At g & Ao w FAWsE
SAsIAth FEFEFS AR T e A STlst
Aok, 274 670 d Abel] A= fel4 atol= gl
A7kl %7)36S 1.83 mg KOH/g ol9lom, A% 671¥
Zfof| 25,35 2 40C A= 1.93, 2.04 2 2.15 mg KOH/g
o7 Z7IekAth A AR palmitic acid, oleic acid 2
linoleic acid”} 24.79, 28.58 2 28.55 g/100 g&. & =2 S
< YeEhN 2™, palmitic acid & linoleic acidE A==

H S ZAgko] FElehA] g%ko, oleic acide A7
713t = Fhadhe 73 JYERITE kAl B ot
& A7t Bt AEHA T eHAke] 525
2 35T AT 794 2|7t glon, 40T AT+
oA Aol S VERN A tHp<0.05). A3713F 5 F- ]
kS U)X & A= FE8keE AL oleic acid ' flavor =

)

el on, o|59 @A 7S A7 5%, 3 mg KOHg,
26.5 g/100 g % 622 AHsl] FE2E 25TE 72
VSLSF Z2 302 {3873 4At&Eatddtt i3,
A7}, oleic acid 2 flavore] §%7]3HS AF&3 A3} 23,
61, 150 3 15571 doj@lom, f&7]go] 7P &2 =]
SFAASG 0.8% A &3lo] 187192 AAstA o143 2
e A F 25T UM 18/ME7HA & A5
He] F4 Aol fAEE Aoz AdEdnh

ZAe 2
B ATE $EAFH A PI000827)l 2l o] 2
o2 Fo ofo] A=Y}
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