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Background Results

• Beef destined for export, is boned out while still warm, packed into

cartons and frozen (-12°C).

• The United States, NZ’s biggest beef export market, has zero

tolerance for the presence of E. coli O157: H7.

• E. coli O157: H7 are a serious public health concern (infectious

dose < 10 cells).

• As ruminants can be asymptomatic carriers of E. coli O157: H7,

effective chilling and freezing has been considered to be an

important Critical Control point (CCP).

• In Australia, the cooling rates of meat must meet the Refrigeration

Index (RI) criteria, based on a predictive model for beef trim frozen

in a carton (Ross, et. al. 2003).

• The limitation of RI is that it is a polynomial model. So, it can

initially partially fit the data, however it loses the ability to forecast

accurately with time/ temperature changes.

• The ultimate goal of this research is to develop Bayesian models

that can more accurately predict pathogen growth under dynamic

conditions.

• The ability of to E. coli O157: H7 increase in number during
chilling and freezing highlights the importance of good
sanitary processing practices during processing.

• Owing to the dynamic and complex nature of the data,
Bayesian inference is required to accurately predict the
growth of E. coli O157: H7 in meat processing along the
chilling- freezing curve.

• Of course given zero tolerance, it is important to accurately
predict E. coli O157: H7 counts to ensure safety of exported
meats and minimize economical loss.

Determination of the growth of avirulent E. coli O157: H7 over a
simulated warm boning profile ranging from 37°C to -12°C.

Fig 2: Sample preparation for the simulated chilling and freezing process.

Fig 4: Growth curve for avirulent E. coli O157 :H7 surface inoculated on meat samples along the temperature 
curve over time (       is the temperature of sample at time t;            Predicted using Australian Refrigeration 
Index model;            Observed experimental values at time t and temperature T (°C). 

Fig 1: Method for obtaining growth curve of avirulent E. coli O157 :H7 on the surface of meat samples.

• In the simulated warm bone profile, the beef took ~56 h to reach
-12°C (Fig 3). Importantly it was above 5 °C for ~ 30 h.

• The pH of the meat dropped from 6.65 to 5.5 within 6 h of
sample processing.

• The number of E. coli O157: H7 increased from an initial
inoculum of 4 log CFU/Sample to ~10 log CFU/Sample within
10 h (Fig 4).

• The RI clearly overestimated the concentration of cells and gave
unrealistic numbers as the temperature decreased.

Current work

Methodology

Conclusion

Modelled around 
immersion 
freezing of 

samples from 37°C 
to -12°C (Fig 2)

Incubated for 24 h at 35°C

The experimental design and operations is outlined in Fig 1 and 2.

Stationary phase cells grown at 
35°C for 24h diluted to obtain the 

necessary inoculum level

Stomaching sample after 
suspending in 0.1% peptone

MacConkey Agar

Enumeration of E. coli O157: H7

Tryptic soy agar

Warm bone chilling and freezing 
curve simulation

Fig 3: Temperature profile for beef from slaughter to chilling and freezing of the sample. (           Temperature of 
sample at time t)

Reference: Ross. T., et. al.; IJFM;2003 

8 x 4 cm2 meat coupons from 
freshly slaughtered carcass
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