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Influence of Temperature and Time on Bacterial Disinfection of Egg Trays for

Cricket Rearing Using Ultraviolet Radiation and Hot Air
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Abstract

This research aimed to study the influence of temperature and time on bacterial disinfection of egg trays
for cricket rearing using ultraviolet (UV) radiation and hot air. The egg trays were subjected to bacterial disinfection at
3 different temperatures including 40, 50 and 60°C for 12 different times including 5, 10, 15, 20, 25, 30, 35, 40, 45,
50, 55 and 60 min. From the experiments, it was found that when the temperature and time used for disinfection
of egg trays increased, the capacity of the UV/hot air disinfection chamber tended to decrease, while the electric
power consumption of the UV/hot air disinfection chamber tended to increase. The optimum temperature and
time for disinfecting bacteria on egg trays is 60°C and 5 min, respectively. By using the above-mentioned
temperature and time, the UV/hot air chamber could kill Escherichia coli and coliform bacteria contaminating the

egg trays with the capacity with the capacity of 100 trays/h and the electric power consumption of 0.45 kwh.

Keywords: Cricket, Egg tray, Ultraviolet radiation, Hot air, Disinfection chamber
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Figure 4 UV/hot air disinfection chamber for

bacterial disinfection of egg trays

Figure 6 Compact Dry EC plates for detection of

E. coli and coliform
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unit per mL (CFU/mL)
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Uy Duncan’s multiple range test (DMRT)

Figure 7 Loading egg trays in the UV/hot air

disinfection chamber
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Table 1 Analysis of variance for temperature and time on the capacity of UV/hot air disinfection chamber

Source of variance df Sum of Squares Mean Square F P-value
temperature (T) 2 1095.29 547.64 110.37 0.00*
time (t) 11 91547.80 8322.52 1677.26 0.00*
Txt 22 2199.74 99.98 20.15 0.00*
Error 72 357.26 4.96
Total 107 300287.45

df = degree of freedom; * = Significant (p<0.05)

Table 2 The capacity of UV/hot air disinfection chamber at different temperatures and times

Time (min) Temperature
40°C 50°C 60°C
5 141+4.99% 120+6.02%® 100+8.40%¢
10 89+1.98PA 80+2.678 71+4.175C
15 65+1.05% 60+1.508 55+2.49<C
20 51+0.65% 48+0.96% 44+1.659
25 42+0.44° 40+0.678 38+1.17¢C
30 36+0.32% 34+0.49%® 32+0.88C
35 31+0.24% 30+0.37%8 29+0.68%°
a0 28+0.19M 27+0.30M8 26+0.54"8
a5 25+0.15" 24+0.24"8 23+0.44"®
50 22+0.134 22+0.20 21+0.37A
55 21+0.11% 20+0.17% 19+0.31
60 19+0.90 18+0.14% 18+0.27

Data are reported as mean + standard deviation (n=3).

Values in a column followed by different uppercase superscript letters are significantly different

at p<0.05 according to DMRT.

Values in a row followed by different lowercase superscript letters are significantly different

at p<0.05 according to DMRT.
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Figure 8 Effect of temperature and time on the

capacity of UV/hot air disinfection chamber

oldaluniseu 10 uiii wazgumgiluniseu
i 40 50 waz 60 seAngaTua Jadnuarusalunis
Y97U 89 80 waz 81 unssiadalus muardu firnanlu
n150U 15 U9 LLazqmmmumsauﬁ 40 50 wag 60
peAalByd JANaINTalun1Y19IU 65 60 Wag 55
wrasodalue arudrdy frnaluniseu 20 uaf was
gaungiilun1seudl 40 50 uar 60 esAnwalTea i
aruansalunisvineiu 51 wae 44 unasedalus
muasu fatluniseu 25 widl LLaxqmmﬁIumsaUﬁ
40 50 wag 60 veALYALTYE JANAINITAIUNITIIN9IY
42 40 uaz 38 wrasietalus mudidu fnailuniseu 30
it wazgamgiiluniseudt 40 50 uar 60 ssrniwaLdea

Fanuaunsalunisyingu 36 34 wag 32 wrIsaYIlud

muddy Anailuniseu 35 uid wazgumgilumseud
40 50 uag 60 BeALALTYA IANNANITlUNITIN
31 30 uay 29 unselus mudwy finailumseu 40
wit wazgamailuniseudl 40 50 wax 60 ssrvaTya
fanuanusalunisyianu 28 27 uay 26 usasiadalus
sy Ananluniseu 45 uid wazgumgiluniseud
40 50 uaz 60 BeATAlyE dAnua1salun1TeY
25 24 way 23 usssetalug muddu Mailuniseu 50
wit uazgungilunisoud 40 ssAwalea uaz 50

DIFLTAT YA UANNAINITOMINITYINGIY 22 wHeRaTI

a

founniily 60 serwaldea 21 wHasadIlue ANNEIRY

il u

Analuniseu 55 writ wazgaungiluniseuil 40 50
wag 60 s walfud JANaINITalun1sYeIu 21 20
waz 19 wrdedalus mudisu finailuniseu 60 wad
LLazqquﬁiumiauﬁ 40 peAwalTod fanuaunsaly
M3 19 urssedalug ﬁqqumumsauﬁ 50 997

Wwalded way 60 asALaLded 18 waasadIlid Auansu

3.2. wasnulwinldleedavsndedasgiuas
auiau

NTIATIENANULUTUTINYB UM TLaLIAT

a o

Tsendsnulnivesdeuuntlidmivide@miniie $ed
dansrhileandiudvandeu waneds Table 3 wuin

gl wagiian Inansenudendsnulniivesdeu

[

wrabudmuideadansanie Seddansilleansiuiu

o o a

aufoustalifudAynisato wiljduiusseninaves

a 1 v v
gaungiuazian Liflnansgnudendenuliiivesgou

v
a a v

wrabudmuideadansanie Seddansihleansiudu

o W

auSousgnalitisdAmeana

3

Table 3 Analysis of variance for temperature and time on the electric power consumption of UV/hot air

disinfection chamber

Source of variance df Sum of Squares Mean Square F P-value
temperature (T) 2 1.99 0.99 56.83 0.00*
time (1) 11 4.33 0.39 22.50 0.00*
Txt 22 0.22 0.01 0.57 0.93%
Error 72 1.26 0.02
Total 107 42.32

df = degree of freedom; * = Significant (p<0.05); ™ = Non-Significant (p>0.05)



a

NIaTInermansuazmealulad unInedeauasivsidl Un 27 atun 3 weudueieu-sunau 2568

dnswavesgumgiuaznaifdendssuli
vosgouundlidmividsdminie Sdsansilloan
saufuandeu uansds Table 4 Tnofiguugdl 40 aaam
wadea Mnarlunisdudeusindesegiuazaniou 3.5
wifl gamndl 50 ssrwaidea lnarlumsgudeusinde
Aiggnagauiou 5 uil uazaungil 60 A YATYE
Tnailunsgudovdndefoyiuazauiou 7 unit oz
dudmdselnimesfouundlddmiuiedminge
Ssdsanshlolansruiuansou eldgamail 40 50 uay
60 earnLwaTya Maailun1sou 5 10 15 20 25 30 35

' P

40 45 50 55 wag 60 W19l AA1ag

U

0.23-1.03 Aladnd
s waziilothdeyamaiiannuduiusseninamdany
Tiluazanildlunisouvosdouunslidmivides
Jenindedidsansiblomnuiuauiou lHamngilu
n150U7 40 50 way 60 psATwaTLd (Figure 9) Wu1in
deldgangivarinaluniseuifisdurilindseudh
wliufugsiudie Ssaonadosiuauifores Tasao
and Saikaew [18] A léivn15@nwanasldndearuly
nzUILuNTRULTIdATUA Y FaausnusuInTnis
nsUsgndandanudmsuniseuuialiin nsanaumngd
wazvialunseuwisdmariTindsnulnihanaslusme
Taeidlefiorsaninailunisey 5 unit wazgaumgiilunis
ol 60 asmwaLdoa dlamdanulniiigedian 045
Alataddalus sesasnfeiigungiluniseud 50 o
walva 0.32 Aladnddalus uaz 40 ssrwaiToa 0.23
Alatnsidalas aadndi

oldaluniseu 10 il wazgaumgiiluniseu
#1 60 50 way 40 sarwalToa damdseulnia 0.46
0.34 way 0.24 Alafnddalus muddu Anailuniseu
15 u1#t uazguugiiluniseudl 60 50 uaz 40 oarn
waldea dandsanulnil 0.48 0.35 waz 0.26 Aladnd
Falug puddiu fanluniseu 20 unit uazgamgiily
N30T 60 50 uag 40 psAaLTya Hamdanliin
0.49 0.36 W 0.27 Alataddalus mudiiy Anarluns
oU 25 W17l wargamgiiluniseudl 60 50 uag 40 B
walgea dAmdsaulidin 0.50 0.36 uag 0.28 Alaind
Falug puddiu fanluniseu 30 it uazgangiilu
N30T 60 50 uag 40 psAaLTya Samdanliin
0.52 0.39 uay 0.29 Alatnsddalas muddy fnailunis

au 35 W19l wazgaumnilun1seuil 60 50 war 40 83A1

85

waldea Samasanulndi 0.97 0.71 wag 0.52 Alatna
Falua pwdndu fnailuniseu 40 ui uavgumgiily
n159Uf 60 50 waz 40 srwaLTed SAmdsaului
0.98 0.72 uaz 0.54 Alanrialus mudreu fvailunis
avU 45 Wl LLazqmmﬁiumwuﬁ 60 50 Lay 40 pIAN
waldea damaseuludi 0.99 0.74 uag 0.55 Alatna
Falug pudndiu fnailuniseu 50 udi uazgumgiily
n150Ufl 60 50 waz 40 sarwalded dAndsaului
1.00 0.75 ua 0.56 Alatnsdalus audwu fivailunis
o 55 Uil LLazqqumumsaUﬁ 60 50 wag 40 9aFn
waldea Samasanulnii 1.02 0.76 wag 0.58 Alaina
Falus sudrsu fivanluniseu 60 wift wazgaumaily
n15Ufl 60 50 waz 40 sarwalTed dAndsaului

1.03 0.77 way 0.59 Alavaddalus audisu

1.20
—a—10°C
1.00
—e—50°C
080
< —@— 60 °C
g
<~ 0.60
)
2
¢
o 0.40
0.20
0.00
0 15 30 a5 60
Time (min)

Figure 9 Effect of temperature and time on power
the electric power consumption of UV/hot air

disinfection chamber
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Table 4 The electric power consumption of UV/hot air disinfection chamber at different

temperatures and times

Time (min) Temperature
40°C 50°C 60°C
5 0.23+0.004% 0.32+0.07%® 0.45+0.12°C
10 0.24+0.005% 0.34+0.07% 0.46+0.12°
15 0.26+0.006* 0.35+0.07%® 0.48+0.12°
20 0.27+0.006* 0.36+0.07%® 0.49+0.12°
25 0.28+0.007% 0.37+0.07%® 0.50+0.13°¢
30 0.29+0.008* 0.39+0.07%® 0.52+0.13%C
35 0.52+0.011P 0.71+0.14°8 0.97+0.25"¢
40 0.54+0.012% 0.72+0.158 0.98+0.25¢
45 0.55+0.013% 0.74+0.15"" 0.99+0.25¢
50 0.56+0.014° 0.75+0.15%8 1.00+0.25¢
55 0.58+0.014° 0.76+0.15"8 1.02+0.25¢
60 0.59+0.015% 0.77+0.15"" 1.03+0.25¢

Data are reported as mean + standard deviation (n=3).

Values in a column followed by different uppercase superscript letters are significantly different

at p<0.05 according to DMRT.

Values in a row followed by different lowercase superscript letters are significantly different

at p<0.05 according to DMRT.
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Table 5 Number of £. coli (x 10> CFU/mL) detected on egg trays before and after disinfection in UV/hot air

disinfection chamber at different temperatures and times

Time (min) Temperature
40°C 50°C 60°C
0
(Before disinfection) >0

5 55 15 Not detected
10 10 10 Not detected
15 3 5 Not detected
20 Not detected Not detected Not detected
25 Not detected Not detected Not detected
30 Not detected Not detected Not detected
35 Not detected Not detected Not detected
40 Not detected Not detected Not detected
45 Not detected Not detected Not detected
50 Not detected Not detected Not detected
55 Not detected Not detected Not detected
60 Not detected Not detected Not detected

disinfection chamber at different temperatures and times

Table 6 Number of coliform (x 10> CFU/mL) detected on egg trays before and after disinfection in UV/hot air

Time (min) Temperature
40°C 50°C 60°C
0
(Before disinfection) 200

5 16 5 Not detected
10 6 3 Not detected
15 Not detected Not detected Not detected
20 Not detected Not detected Not detected
25 Not detected Not detected Not detected
30 Not detected Not detected Not detected
35 Not detected Not detected Not detected
40 Not detected Not detected Not detected
45 Not detected Not detected Not detected
50 Not detected Not detected Not detected
55 Not detected Not detected Not detected
60 Not detected Not detected Not detected
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