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Fig.1 The relationship of bacterial quantity reduction
log of E. coli and L. monocytogenes
with treatment temperature and time by

microwave processing

SR F DU AR I BB Bl T AR B, 3o S AN B 2
PFT , B 2SR T A K B A 8 e 1) 2 e Py 2%
T AT EA A . a8 2 R, SRR
WAV RS HUE, W3k 1 BiR.

— B ) AR RS B A f Oy R BB AR T
Y, FAVASH R 0 A 0 B 3 2R 5 A B 1) R &R
F—FBh J AR R R AR WS R Y
SRAE W AT EH 3, S B A 2-a PR B HHZ,
F BRI, 25 9 Hh R TR AR A R X Bk e i,
— BN J7 A AT A B B 2R R K B AT
T A A2 Y B E AR H e RBLR Ny
0.780 71 0. 895, [ 5 2R BB , B i BARS 1X P
s W R BOE AR A& — K 3h 12 07 o
TERC A B A R T AR 1) A B i Bk
LA R AT s i U AP FE 22 5, RS BB
HEBCE R R —, i — R 3h N AR E Tk
PRBAL B ZEAF T BRI AE Y BOE A



#H 20 %

140 E #® # ¥ K ¥
0.5 0.5
0 @ . 0 a —-...,—,4-..8_.'\
-0.5 oL O -0.5 e
-1.0 . -1.0 ’ .
% -1.5 S % 15
2.0 e 2.0 e
sl r RN e
5[ o InFHATEN ~ :
-3.0[ ---HERr R — Z’Xzsbjﬁmﬂﬁfﬁ -3.0 |
g S e Sy e as .
-5 0 5 10 15 20 25 30 35 40 45 -5 0 5 10 15 20 25 30 35 40 45
I e /s I ) /s
a. —RBN I FEHER b. Weibul 1K%Y
0.5
Of =..
SO Of G .o
-0.5 SNREN Ty
-1.0 - 0.5 N
) R -1.0 Y
% _;'(5) oh g -1.5 R
—_ —2. 0o — o.}
S -2.0 VO
2.5 s -2.5 ol
_3. 0 .;%‘ _3. 0 .\
-3.5 . -3.5 I
1.01.11.2 1.3 1.41.51.6 1.7 -5 0 5 10 15 20 25 30 35 40 45
lgt It i) /s
c. Log-logisticBiZf! d. FE W AR
2 4 HEEFEROAM SRR NS G T RS RM KB RN HEXFEHE
Fig.2 Survival rates profiles of microbe treated bymicrowave fitted with four mathematics models
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Fig.3 Correlation between the predicted value and measured value for inactivation effects

of L. monocytogenes and E. coli by microwave heating
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Tab.2 Comparison of the evaluation indices of mathematics model
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Comparison and analyses of inactivation Kkinetics models for microwave
inactivation of two foodborne pathogens in liquid food containing fruit
particles

LI Zhuo-si, CHENG Yu-dong, YANG Xiao-min, GUO Yuan-jing
(College of Food Science and Technology, Shanghai Ocean University, Shanghai 201306, China)

Abstract: In order to describe microbial death kinetics under microwave treatment, the sugar solution with
orange particles was used as the research material. As the sample, Escherichia coli and Listeria monocytogenes
were suspended in sugar solution with orange particles. Two samples were exposed to microwave at 800 W for
40 s, the bactericidal effect was evaluated. Linear, Weibull, log-logistic and Dose-Response functions were
used to model survival curves of two pathogens in sample. The results showed that a treatment of 800W for 40s
reduced the counts of Escherichia coli by 2. 5 loglO and Listeria monocytogenes by 3. 5 loglO. Since the
thermal sensitivity of two foodborne pathogens is different, the death rates of two foodborne pathogens were
different in sterilization process. Both the survival curves showed a slow initial drop in bacterial counts
followed by rapid drop when the treatment temperature to 60 °C, the last tailing tail was caused by a
diminishing inactivation rate. First order kinetic model can not be used to describe the law of microbial death
under microwave sterilization. Weibull model, Log-Logistics Model and Dose-Response model all can better fit
the inactivation of microorganisms. However, five model parameters were used for evaluating the stand or fall
of model, the comparison of these indices indicates that Dose-Response model consistently produced better fits
to inactivation data of Listeria monocytogenes than others. And Log-Logistic model had better fitting degree for
Escherichia coli than others.

Key words: microwave; model analysis; liquid food containing fruit particles; Listeria monocytogenes ;

Escherichia coli
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