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ABSTRACT - In this study, the transfer rate of wild type Listeria monocytogenes (LM) was investigated to estab-
lish the standard of safety management during pork meat processing for meat to meat and meat to food contact sur-
faces contamination at 5 and 10°C. The transfer rate of LM from meat to meat during the processing increased from
0.02% after 30 min to 0.42% after 120 min at 5°C, while for conveyor belt and stainless steel, it decreased from
0.015% and 0.013% after 30 min to 0.002% and 0.0003% after 120 min at 5°C, respectively (p < 0.05). When temper-
ature increased to 10°C, the transfer rates of LM from meat to meat, conveyor belt and stainless steel were the highest at
60 min exposure, and all decreased after 120 min. In reverse, the transfer rate from food contact surface to pork meat
was significantly higher than that from pork meat to food contact surface (p < 0.01). Also, the transfer rate to con-
veyor belt was significantly higher than stainless steel (p < 0.05) and it was highest at 30 min exposure time in both 5
and 10°C. This study indicates that the transfer and adherence rates of LM are influenced by the contact time and tem-
perature. Consequently, these results were utilized to develop a predictive model with a high level of confidence which
can lead to prevent cross-contamination during pork meat processing.
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Table 1. Transfer rate of Listeria monocytogenes from meat to meat, conveyor belt and stainless steel in processing room

Transfer rate" (%)

Time (min) 5°C 10°C 5°C 10°C 5°C 10°C
Meat to meat Meat to conveyor belt Meat to stainless steel
30 0.02 + 0.02* 0.15+0.14° 0.015 + 0.006* 0.006 + 0.004" 0.013 +£0.007* 0.004 + 0.002*
60 0.16+0.17* 0.44 +£0.33° 0.015 +0.022* 0.006 + 0.006* 0.007 = 0.004™  0.008 + 0.007°
120 0.42 +£0.39° 0.36+0.30° 0.002 £ 0.001°  0.0007 + 0.00003" 0.0003 & 0.0002°  0.009 = 0.006"

DValue = mean £ S.D.

PMeans with different letters in the same column are significantly different (p < 0.05).
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Fig. 1. Response surface and contour map of transfer rate of L. monocytogenes from meat to meat in pork processing room with time and
temperature as independent variables(A: response surface, B: contour map).
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Table 2. Transfer rate of Listeria monocytogenes from conveyor belt and stainless steel to meat in processing room

Transfer rate" (%)

Time (min) 5°C 10°C 5°C 10°C
Conveyor belt to meat Stainless steel to meat
30 0.086 + 0.026™ 0.079 £ 0.047° 0.119 £ 0.067* 0.133 £ 0.066"
60 0.096 + 0.035* 0.055 + 0.022® 0.057 + 0.024° 0.042 +£0.021°
120 0.052 +0.027° 0.030+0.017° 0.010 + 0.004¢ 0.065 + 0.026°

DValue = mean + S.D.

PMeans with different letters in the same column are significantly different (p < 0.05).

Table 3. Validation results for predicted response surface models
on transfer rate of L. monocytogenes

Relative error(%)

Model
MARE"”  Median Minimum Maximum
Meat to meat  4.738 0396 2409  30.781
Meat to 2.186 0218  —11.873  10.784
conveyor belt
Meat to 5006 0075  -0923 70381
strainless steel
Conveyor 0.472 0.138 ~0.589  2.577
bet to meat
Strainless 0.499 0143 0397 2171
steel to meat
YMARE: Mean absolute relative error
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Fig. 2. Response surface and contour map transfer rate of L. monocytogenes from meat to Conveyor belt in pork processing room with
time and temperature as independent variables (A: response surface, B: contour map).
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Fig. 3. Response surface and contour map of transfer rate of L. monocytogenes from meat to Stainless steel in pork processing room with
time and temperature as independent variables (A: response surface, B: contour map).
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