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Abstract

This study was conducted to develop a predictive model for the growth of Escherichia coli strain RC-4-D isolated
from red kohlrabi sprout seeds. We collected E. coli kinetic growth data during red kohlrabi seed sprouting under
isothermal conditions (10, 15, 20, 25, and 30°C). Baranyi model was used as a primary order model for growth
data. The maximum growth rate (zznax) and lag-phase duration (LPD) for each temperature (except for 10°C LPD)
were determined. Three kinds of secondary models (suboptimal Ratkowsky square-root, Huang model, and
Anrhenius-type model) were compared to elucidate the influence of temperature on E. coli growth rate. The model
performance measures for three secondary models showed that the suboptimal Huang square-root model was more
suitable in the accuracy (1.223) and the suboptimal Ratkowsky square-root model was less in the bias (0.999),
respectively. Among three secondary order model used in this study, the suboptimal Ratkowsky square-root model
showed best fit for the secondary model for describing the effect of temperature. This model can be utilized to
predict E. coli behavior in red kohlrabi sprout production and to conduct microbial risk assessments.
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Fig. 1. Growth of Escherichia coli strain RC-4-D, which was inoculated on red kohlrabi seeds during seed sprouting at selected temperatures

fitted to the Baranyi model.
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Table 1. The mean values of three subsamples at each temperature after fitting the Escherichia coli strain RC-4-D growth data on red
kohlrabi sprout to the Baranyi model

Kinetic growth parameters

Temperatures - - = - - - - -

0) Maximum growth rate Lag-phase duration Initial bacterial population Maximum bacterial population
(log CFUP) L) (o) (Vo)

10 0.01 - 4.08 -

15 0.29 7.38 440 6.88

20 0.28 132 452 7.66

25 0.55 122 430 7.80

30 0.87 220 425 8.02

Fig. 2. Influence of temperature on the growth of Escherichia coli strain RC-4-D during red kohlrabi seed sprouting at selected temperatures
A, suboptimal Ratkowsky square-root model; B, suboptimal Huang square-root model, C, suboptimal Arrhenius-type model.

Table 2. Estimated values and performance of the secondary models for the maximum growth rate of Escherichia coli strain RC-4-D
during red kohlrabi seed sprouting

Model Parameter ~ Estimate Standard-error t-value P-value RMSE” AP B
) a 0.04 0.006 6.27 8.206x10°
Suboptimal Ratkowsky square-root model 5 0.100 1.255 0.999
Tuin (°C) 9.90 1.968 5.03 1.514x10
A 0.08 0.009 8.58 3334x10°
Suboptimal Huang square-root model 4 0.123 1223 1.075
Toin (°O) 9.99 0.487 20.52 2.532x10
A 0.05 0.496 0.11 9.255x10"
Suboptimal Arrhenius-type model alpha 8.32 22.550 0.37 7476x10" 0.102 1.760 1454
Ea 2865.61 2111.448 1.36 3.076x10"

"Root mean square efror.
2)Accuracy factor.
IBias factor.
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ste REQIAIE H7bslr] f8iA 2 =il o] RMSE(root
mean square error), Af(accuracy factor), By(bias factor) &<
2 ST RMSES] 2% BEat3 o 2gke] 7ol 24
0ol 7= A md= FHriea =L,
RMSE#}©] suboptimal Ratkowsky square-root, suboptimal
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Zb 0100, 0.123, 0.102% U}ERT RMSEZA =
suboptimal Ratkowsky square-root =& o] #Z3k3} o =3k
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T e 7P A 2l Aew Hrbdn
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299l 7oz ekt ¥ A7elA U nde 42
el ApE A 2 Al delA] E. coliel 4S5
A% g EItE FasteY 288 Zow s
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