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incubated at 35°C for 48 hours under aerobic conditions. After incubation the 
plates with 25-250 colonies were enumerated. The results were recorded as 
colony forming units (CFU) per gram. The study was repeated two times. 

In the control sample, total aerobic plate counts gradually increased from 
the initial level of 410,000 to 210,000,000 colony-forming units per gram after 24 
hours at room temperature. In the laminated microchip treated meat sample, total 
aerobic plate counts increased from the initial level of 410,000 to 13,000,000, 
7,200,000 and 45,000,000 colony-forming units per gram in 0.3, 1.0 and 1.5 thick 
samples, respectively, after 24 hours at room temperature. The laminated 
microchip treated samples had 93.8, 96.6 and 78.6% less total aerobic plate 
counts in 0.3, 1.0 and 1.5 thick samples, respectively, compared to the control 
sample after 24 hours at room temperature. No difference was observed 
between the total aerobic plate counts of the control and the 2.5 cm thick sample 
treated with the laminated microchip device after 24 hours at room temperature. 

 

Table 1. Total microbiological counts (CFU/g) of ground beef samples (0.3, 1.0, 
1.5 and 2.5 cm in thickness, and 10 cm in width and length) initially, and after 24 
hours storage at room temperature 

Thickness 
of the 

sample

Initial 
counts 
0-hours

Control 
sample after 

24-hours

Laminated 
microchip device 
treated sample 
after 24-hours

Difference between control 
and laminated microchip 
device treated samples 

after 24-hours
0.3 cm 410,000 210,000,000 13,000,000 93.8%

1.0 cm 410,000 210,000,000 7,200,000 96.6%

1.5 cm 410,000 210,000,000 45,000,000 78.6%

2.5 cm 410,000 210,000,000 210,000,000 0%
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