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Abstract

The purpose of this study was to determine the thermal inactivation of Salmonella enteritidis, Salmon-
ella typhimurium and E. coli O111 in liquid cultures treated with microwave energy. Furthermore, this
study was to introduce new methodologies for studying nonthermal microwave effects on
microorganisms, using controlled microwave energy and specially designed apparatuses. For the auto-
matic temperature control during microwave heating, the real time data acquisition and computation
system is designed with BASIC routine. The automatic temperature control system used in the
experiments perform relatively stable control at the experiment temperature of 45, 50, 55, 60°C and
65C for 30 minutes, The effects of microwave heating on liquid cultures was compared with that of
conventional heating, The results show that microwave radiation, while being much quicker than con-
ventional heating, still reduces effectively the number of pathogenic bacteria in liquid cultures. While
no particular differences between microwave heating and conventional heating was observed in the ac-
tivation of E. coli at 45 test, the activation of Sal. enteritidis and Sal. typhimurium was slightly reduced
during the microwave treatments.
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Fig. 1. Real time data acquisition and computational unit for temperature control by mi-

crowave on & off.
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Fig. 2. The regression result showing
good correlation between digital data and
temperatures.
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Fig. 3. Control system performance under
variable temperatures at 45, 50, 55, 60°C and
65T respectively.
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Table 1. Inactivation of strains in 1% peptone water after microwave and conventional
heating set at 45, 50, 55, 60°C and 65°C for 30 minutes

CFU /mi*
Heating  Strains ;Iz:}:g:jgs Heating time (min.)
temp. 5 10 15 20 2% 30
Eell  Mw o 190XI0 254X10° 220X1P LEX10' 192X10° 22410
o1l Coe & 291X10° 2.95X10° 3.40X10° 3.24X10° 3.32X10° 4.45%10°
5 Sdl MW L3SXL0 B43XI0 380XI0° 2.07X10° 2.30x10° 1LIOXI0P
enteritidis  Cot 2.47x107 L77XI0 2.72X107 2.37X107 2.45X107 245X 107
Sal. M  652X10° 9.73X107 8.63x107 9.23x107 8.45%10°7 547107
7.33% 108 :
typhymurium  Cot LOGX10 2.36X10° 6.33x10° 4.49X10° 6.42X10° 83110
el Mw . 193XI0 SE7XI10° L0X1E LEBXIF L2XIC 48x10
o111 Cor > L13X10° LISXI0* 1.69X10° 9.00X10° 165X10F 4.17X10°
oo S Mw o LOOXIO LGXIC 460X16° 2.08X10° L73X10F L9610
enteritidis ~ Co¢ U L50X10° 2.67X10° L67X10° 7.33X10¢ 3.07X10¢ 2.33X10¢
Sal. Mw o SETXIE LSOXIC L70XI0 LEBXIC 222X10° L2IX10°
typhymurium ~ Cot 301X107 L13X10° 943X10° 9.27X10° 1.28X10F 1.25X10°
. Mw? 26710 2.30x100  ND ND ND ND
E. coli O111 '
col Coo  LAXIP geryip 152x10° 7.75%100  ND ND ND
Sal. Mw? ND "ND ND . ND ND ND
5
BT rennidis  Cot %1 3 g%100 170x100  ND ND ND ND
Sal. MW o 548X10° T70XI0 ND ND ND ND
typhymurium  Cot 1" 9.83x10° 8.63x10° 525x1¢®  ND ND ND
. Mw? ND ND ND ND ND ND
E. coli O
coliOLLL " 936X10° ND ND ND ND ND
Sal. Mw ND ND ND ND ND ND
00T  eriniais  Cor 273X xp ND ND ND ND ND
sal  Mw . ND ND ND ND ND ND
yphymurium  Coe 10X 19010 ND ND ND ND ND
. Muw? ND ND ND ND ND ND
E. coli O111
colt Cor SUXI \p ND ND ND ND ND
Sal. Mw? ND ND ND ND ND ND
5
0T peidis  Cor  410X10 np ND ND ND ND ND
Sal. Mw e P ND ND ND ND ND
typhymurium . Coe &%y uox10 ND ND ND ND ND

2 Viable counts (CFU /ml) were determined by plating serial dilutions on MacConkey and Hektone
enteric agar.

b Microwave heating system

< Conventional heating

ND ; Not detected

g2 2§ 7%, Sal. enteritidis= 3.22%107 /ml T3 7.33%x10% /mioflA] 308 F o= 547X
A 308 FNE 1.30x10° /mlE AJZke] Az 107 /miZ2 4 des AL BAFA 29
$hol whel 7 AR Sal. typhimurium 1} E. coli®) 3% 4 G A Y nlAA 2
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