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Effect of drying conditions and shelf life of crispy cricket product
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ABSTRACT: Recently, market has higher demand for crispy cricket. It results a good market trend
in cricket farming and processing. 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. 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 60°C 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)

quupfifiuanzanlunisiuieisvinay wanzawie linansns@engnisfunmi
nsau 3 } W Ae Ny 60 asAlaades 1u 8 Falus
AswEAaERLfnasuAsaIE  (AZA) Tmﬂmfnmui@mv 6.10 uazn a Wiy
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_

(hr) 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™ 6012 +1.05 5865 #320 59.22 376 09500 +0.00 09521 +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* 4812 +0.71° 2235  +0.38° 0.9211 +0.00% 0.9366  +0.00° 0.7839  +0.04°
8 4355  #0.79*° 38.90 +228°  8.20 +1.08° 0.9192  +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% 04970  +0.01°

14 9.21 +4.98 - - 0.5134 +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
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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
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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
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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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