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Effect of drying conditions and shelf life of crispy cricket product

ANNTEYAU WINNTUS, NTYeYT AN8E’ WA TUBY WALIER'

Supakarn Promkhan", Sukanya Saithi' and Chanidda Wongbasg'

uNAnEa: ﬂmuummmJmmmmmm\ma‘m@um@um‘uu danaligsRamadeuazispunasivu
Wmamsnaneiia Lﬂu‘l}ammmmuﬂwmmﬂ@ummmmmLmvmwmuummqmmmmimmnu
nsRURRRA T AN Az AT Beazilumsansz AR OTOP luissdulianansnidn
mmu’lummmmm”l,mmﬂiﬂ AdeilfAnENIIAEENse LUTATAGN LTI UAsATE (ahq) iite
Iﬁﬂmm@pnmmwm@um@umQmmw uazAnEeIgNInALINEINERIUYT Ann1sAnE ANz
BUUTIRVITATIGUMAH 50, 55 WAL 60 BNA1LTATES WUTY anIEiivzandmiLnNIIeUawTa Aad
gounnil 60 asrizaldea Wiy 8 falus IdnaniusiAsiaeunsaunianuauianas 6.10 Anffuu
UBase (a )Wl 0.1566 uazAn® L*, C* uaz h° Wit 22.8, 15.0 waz 78.4 mwasiu Hlilsiuias
az 62.94 uazTnAWNUiIINA 432.66 AlAWAAE/100 N. ARAIMINEINII6NS i nnfiwe, T 1, O
2, WAaLTEN UAZIMAN Wiriu 16.25 Tulasnii, 0,048 win., 2.658 1N, 149.34 un. UAT 6.58 \N. #ia 100
N, ANANEL . engnafusInTeskAniueTignmnd 25 ssaaidea ioussqrdninsllunssilas
WAARAN (PET) memﬂmmmﬂmu@@ﬂmL@ummmmmﬂmimmu 102 u “lummxmmifﬂwnmq
fulguvesd uaziniadnfiglulnsiauazaunsafiuinmldunu 167 du

ANRNATY: AR, N1IBLUIN, B1ENALINEN

ABSTRACT: Recently, market has higher demand for crispy cricket. It results in cricket farming and
processing business has a good market trend. That is an opportunity of small enterprises can access and
get a market share if products were developed with a good quality and high standard. And it will be
upgrading OTOP products to be able to reach higher competition in the market. This research aims to
study drying process of cricket (Acheta domestica) in order to obtain the high quality crispy cricket and
to study shelf life of the products. The studied of cricket drying conditions at 50, 55 and 60°C showed
that the optimal condition was 600C for 8 hrs. Dried cricket product had moisture content at 6.10%,
a_at 0.1566 and color values (L*, a* and h°) at 22.8, 15.0 and 78.4, respectively. Protein content was
62.94% and energy was 432.66 kcal/100g. Nutrition values of the product such as Vitamin A, B1, B2
calcium and iron were 16.25 pg, 0.048 mg, 2.658 mg, 149.34 mg and 6.58 mg/100 g, respectively.
Product shelf life at 25°C in plastic cans (PET) and using oxygen absorber was 102 days. While the
products in aluminium foil bags and added nitrogen gas can be stored for 167 days.
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Table 1 Physical properties of dried cricket (A. domestica and G. bimaculatus)

Sample a, Color
L C h°
A. domestica 0.15+0.00° 41.68+0.28° 16.59+0.17° 76.12+0.25°
G. bimaculatus ___0.27+0.01° 27.14+0,42° 10.32+0.26"° 64.66+0.70°

Values are expressed as mean + SD within the same column with different letters are significantly different

(P<0.05)

Table 2 Chemical properties of dried cricket (A. domestica and G. bimaculatus)

Chemical . Sample

emical properties A. domestica G. bimaculatus
Protein (%) 63.52+1.14° 56.76+0.22°
Fat (%) 16.41+0.27° 20.30+1.00°
Crude fiber (%) 8.68+0.15° 6.85+0.05°
Ash (%)™ 3.79+0.01 3.67+0.09
Moisture (%) 8.56+1.07° 12.72+1.11°

Values are expressed as mean + SD within the same row with different letters are significantly different (P<0.05)

" The average of each data set horizontally not significantly different (P> 0.05)
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devinanuazenn sdefigumni 121 eaA1 01566 Gt aw udasefivaldRanisides
\IaiEd U1 40 W LL@W']MMW@@MW”LW@ A naeudninel Idud n1sda hydrolytic
U 30 W INATAIDIA mmﬂu'lummmﬂu rancidity wazmswasudamiadszamanda
Nuund 50, 55 uay 60 asAaadug Taadn 1w AdunseLweIHARSUY (Shavikio et al.,
ANAYNTU WazAY a 9N 2 dalng udagAnisal  2015)
e aw fndn 0.6 (Table 3) Wudn anazd

Table 3 Moisture contents and a values of dried cricket

Time moisture (%) a

() 50°C 55°C 60°C 50°C 55°C 60°C

0" 65.53 +0.95 63.65 +3.06 67.61 +1.47 0.9610  +0.00 0.9653  +0.00 0.9527  £0.00
2" 60.12  +1.05 58.65 +3.20 59.22  £3.76 0.9500  +0.00 0.9521 +0.00 0.9558  £0.00
4 54.48 +1.34° 50.74 +4.79° 4571 +3.60° 0.9450 +0.00™ 0.9434 +0.00™ 0.9462 +0.00™
6 4851  +£1.11°  48.12 +0.71% 2235 +0.38° 0.9211 +0.00 0.9366  +0.00 0.7839  +0.04°
8 4355 +0.79° 38.90 +2.28°  8.20 +1.08° 09192  +0.00° 0.8897  +0.02° 0.1859  +0.00°
10 36.74  +1.31° 2249 +2.85°  6.10 +1.02° 0.8833  +0.01° 0.7934  +0.02° 0.1566  +0.00°
12 2533  +0.99° 7.84 +1.12° - 0.7611 +0.00° 0.4970  +0.01° -

14 9.21 +4.98 - - 05134  +0.02 - -

Values are expressed as mean + SD within the same row of data set with different letters are significantly different (P<0.05)

" The average of each data set horizontally not significantly different (P> 0.05)
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Table 4 Physical, chemical and microbiological properties of crispy cricket product

Properties values
1. Physical properties
Water activity @) 0.1967
Color
L* 22.85
C* 15.08
h° 78.40
2. Chemical Properties
Energy (Kcal/1009) 432.66
Energy from fat (Kcal/100g) 140.94
Total fat (g/100g) 15.66
Saturated fat (g/100g) 5.59
Cholesterol (mg/100g) 238.13
Protein (g/100g) 62.94
Total carbohydrate (g/1009) 9.99
Dietary fiber (g/1009) 0.00
Sugars (g/100g) 0.00
Sodium (Na) (mg/100g) 1,040.55
Vitamin A (ug/100g) 16.25
Vitamin B1 (mg/100Q) 0.048
Vitamin B2 (mg/1009) 2.658
Calcium (Ca) (mg/100g) 149.34
Iron (Fe) (mg/100g) 6.58
Ash (g/100g) 5.58
Moisture (g/100g) 5.83
3. Microbiological properties
Total plate count (CFU/g) <250
Yeast and mold (CFU/Q) <10

Staphylococcus aureus (CFU/g)

<10
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Figure 1 a_value changes in crispy cricket stored at (a) 35°C, (b) 45 °C and (c) 55 °C

MIAATMZWAN  TBARS  {ludmuiled
fanlflunsfaniunszuisunsiineandindu
°nmi°qﬁlél,l,mﬁwﬁu (Gray, 1978) Tnenilunisin
NIANTULDAIRUAITIR AN TTE Tz
2-thiobarbituric gcid (TBA) waz Malonaldehyde
dundndusidunfnginifinaindjizen
sanfindureslufy  InauancliiiudelFunn
mmmaﬂi‘vn@umvmaimmﬂﬂgmm 178814
nmfﬂmwLﬂumuwhmmmmvmumimmn@wu
lue@nsioust (Pearson, 1976) vidamailAenulad
VRIHNARAUNANNIZHZIAINNTNL #1019
uanfeAnnInaese s la (i, 2547) Tae
jialiAn TBARS A11NN91 3 mg MDAKg Az
m‘lugm‘lﬁnmugn@uu,ﬂ@nﬂafamwﬂimw
dudasteansld uazdAtuinndy 7 mg MDA/
kg lusfuazidenAmun I TULAINAUIUL
(qunaaiud uaztingn, 2554) yislluanseiuau
fﬂﬂﬁﬂﬁﬁmﬁﬁmmmﬁmﬁmm’ﬁujﬁw (Lopacka
etal., 2017) 1 @ﬂﬂgﬁ?ﬁﬂwﬁ‘ﬂm Campo et al.
(2006) Wud1 wniledndiA1 TBARS gundn
2.28 mg MDA/kg azdanauimiiAeudnaguus
LL@JNLﬂuwmmmmmm‘ﬂm ‘Emﬂmmi@m@
AAY WU AN TBARS 284HARATUIR91TA
aunsauUssqnaziley  PET LL@an@@ﬁLﬁﬂu
Weed mm‘iumwmmmmﬂm”lqmm Z1AN
e (Flgure 2) TneiAn TBARS (FusuI8
NARAUITHAWNTL 1.61 mg MDA/Kg T9An

TBARS mmﬁq@ﬂwﬁﬁufmgﬁqmmﬁ 55
aaAEATEd  HERINInNHTUTEIAT TBARS
qIN37 35 uay 45 asA@adiud Hesann
goungfiilusiaiseljizen i Malonaldehyde
nsiiuine g iqeliseeaniinduaes
TasfuAaialfmiand ngumgien (Raharjo and
Sofos, 1993) AN TBARS 1enannuailudilayi
12 mamnmmmmiﬂunavﬂm PET uazteseg
fiflaavlend Ngouugi 55evAEaTaa Hen
TBARS Winfil 2.65 Way 2.57 mg MDA/Kg A1H
ANFL

AvuNEeNgNIaLiY AInNNNTIAIIE
A1 TBARS anLﬂummmm\m\mmmwmqmu
nauluaagHAnIUTT g mﬂﬂ@ﬂuuﬂm
Uzenaatizasansdsznaumaiianiiuly
Fae lneduiusiuacnde dman
WUNAAERT (Kinetic) 209tz (ﬁiﬁmg,
2553) ANNANTUTIBIRAUNAAdATURILINTEN
Az larnnsnlsauieudnsvesdjizen
reviedwld  Taanisihdeyaunainena
Auduiussndnaudndureansfiiaay
Auan Wemduduresizen danuans

Apszidayaannnisaiiens A Nd g

5137961 TBARS AUTZEZIAINITALSNEY WU
91 naulasuuilasen TBARS Wil jizendusy
Auel Lummﬂmﬁwmqmmwuﬁavmw TBARS
AUTLAIZIAINNTALINEN 1@mn‘vx|l,z?um\mu



Frdtlazanamedpaula (R2) geiig 47 (Table 5)
aanAda3iLl Labuza and Riboh (1982) 7inana
2l ﬂgmmmm@umﬂ“lumm?muium@mﬂu
ﬂgnam@umuﬁuam@um uwazaunsaldlunig
Mnuneengnafivine  tnedandureansu

TBARS (mg MDA/kg)

Storage time (days)

TBARS (mg MDA/kg)

TBARS (mg MDA/kg)

Storage time (days)

WAKLNEAT 48 (1) 1 1-12 (2563).

luArasesdnsljisen  (Reaction  rate
k) T9AN kK UR9NARITUITAITAL
IRES RRGIH

constant;
nsavusInIrileanagsn PET

\HenWeaaNguU)RNaALINEENT] uaRIAY
Table 6

Aluminium foil

-T T PET

(a) 35°C

(b) 45°C

Figure 2 TBARS value changes in crispy cricket stored at (a) 35 °C, (b) 45 °C and (c) 55 °C.
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Table 5 R-square of each kinetic model of crispy cricket based on TBARS

Kinetic model R-square

35°C 45°C 55°C
Zero-order
PET 0.9564 0.9806 0.8878
Aluminium foil 0.9696 0.9483 0.9561
First-order
PET 0.9536 0.9733 0.8419
Aluminium foil 0.9604 0.9367 0.9315
Second-order
PET 0.9424 0.9603 0.7874
Aluminium foil 0.9253 0.9181 0.8974

a7 Table 6 WU Wegnmiluniaiiuinem
WY A1AsNTR9ERTU] TR (k) AzilATuiy
1 WesangungAngaaudinalififianisiss

ﬂﬁﬁ?mﬂ@n%mﬁumghﬁuﬁﬂﬁﬂﬁﬁ?mnﬁ a bt

ANd1NgUINn e Lﬁ’ﬂﬁ’]ﬂ"] kK qunuenlu
mmmﬂmﬂgmmwmumuﬂ (t = (Cfinal -

CO)/k) Lw‘ﬂmmﬁms;msmuysnmmmmamﬁmeﬁ

AVFABUNIAL ANINLASEILTIAIFUNLIGN TBARS
WuA A A NANAUSUnauiunI9dszan
dufauaznisaeninuesfuilng Taudn TBARS

a o oA = a v 4
?IﬂﬁN@ﬁ]ﬂm%@ﬂﬁ‘iﬂﬂUﬂﬁ‘ﬂUV]ﬁ;l}Vl@@’B‘LIEL‘M

ATULUANMNTALAINIT 5 AZIUL (31N 9 AZUUL)
uarlleensunanineBeaas 50 aulyd HaAn
2.57 mg MDA/kg
| t=(Cfinal-COJk (1)
e C__ vneiie fn TBARS gavineiifusing
s FunAn ol
C, meiiie A1 TBARS mmmmu
K g 8meLlfisen (reaction rate
constant)
t yneie szaznanlunnafuine

ANNANNNIT] (1) Lﬁﬂﬁfwﬁhmqmalﬁuﬁ
Anlaunafensnengnisiu (Shelflife
plot) Ineldannisensaiiled  naeamszuaneAn
27gniY  (n  Shelf-life) ﬁqzﬁ'quﬂﬁmm
grmniduysnd (1/7) (Figure 3) Lﬁ'ﬂﬁ’]u’]lﬂ’ﬂﬁﬂ
nafiuinnaesnaai s iRIEALUNIALNLIIY

'
=

lunseqinuet 2 aila Mgnmniisnge (Table 7)
wudn yniiuineguunil 30 aeALTadns
AFRaUNsaLNUITY unseilaananasin uayld
a1gaduRanTiau 1A 100 AL, Aziang
nsuiudnentlszanm 97 Ju uariussqaedegd
Weanvagduenefuaun 12x20 gu. NRNHN
fnglulnsauaziiongniaiuinmilazuio 148
Tu mum@Lummﬂaﬁm@muLuauwgmmmm
Jeafun1sduinuaesfeeninuuazanndy
147 (s0ud uazazain, 2560) Inamasaqiiiln
WeaddAnstunuaadleun  0.06571 w4/
A2/ uaziiAanisdndueandiag 0.00873
n./m3.0/4u Tuaugh PET densduniiuzedle
W1 0.22830 HA./A.N/AU uAHAINITNNIY
AANTLAY 0.21402 N./A3.8/31 (Dutta & Dutta,
2016)  Awinlrinaninusiluseseqililauend
Nadfiseneendnduaedlasiulddindy  anvis
nszilas PET  dpmuantimlawaslilsauwasyinlg
wasaINNTANTERUNTAAU ATeeenTindu
pasladulaanaag
AINNITATUIBAINAINUNTEHUD
U{Ji3en (Activation energy; Ea) 1eanaRs DT
W2 ussqsituel wudn Aenldgennnindle
WhauisuiuszAuaendanusinanalungs
199879197AANTReNTIndUaslad Azl
srAurRanasnuialieg e 40-100 Alaqa/
Tua (Bin and Labuza,1993) T9AN Ea meflu
muwmmﬁﬂgmm@@nmmuﬂmiwulu



10

mamﬁmm’lﬁm%u”lﬁﬁ@wiwdﬁﬁ\ﬁ@'qmaiﬁﬁm
nauiiuldise Asdung, 2553) tnedl Ea 189
AwTneUNsaLNUssqluLssqlunsyiles PET X
AN Ea ANN9nnussqlutesagiitionnons uans

WAKLNEAT 48 (1) : 1-12 (2563). .

’L'wmmwwim@mi@wmm“lunuﬂm PET
mmﬂ@u‘mu”l,mmﬂm’mmmiwﬁmmu KISIEY
osa

Table 6 Reaction rate constants (k) of crispy cricket

Sample Reaction rate constant (k)
35°C 45°C 55°C
PET 0.0726 0.0790 0.0865
Aluminium foil 0.0511 0.0659 0.0800

5
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In Shelf-life

4.5

4.4 Rl

4.3
0.003 0.00305 0.0031

1T

0.00316 0.0032

Aluminium foil

y = 2271.4x - 2.5025
R* =0.9961

T~  PET

R? = 0.9987

0.00326 0.0033

Figure 3 Shelf-life plot crispy cricket in different packages (PET and Aluminium foil).

Table 7 Shelf-life evaluation of crispy cricket in different packages (PET and Aluminium foil)

Sample Slope (Ea/R) Ea Shelf-life (days) R-square
(Jmole)  45°c  25°C  30°C  40°C
PET 886.012 7,366.30 113 102 97 89 0.9987
Aluminium foil 2,268.818 18,862.95 218 167 148 116 0.9961
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