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Modeling Contamination of Peaches from Food Contact 
Surfaces during Simulated Dry Postharvest Handling

Factors that influence the transfer of foodborne pathogens from dry food 
contact surfaces to produce are not well characterized. This study aimed 
to develop a model for assessing factors that contribute to microbial 
contamination of peaches during a simulated dry handling scenario 
using Monte Carlo simulation (@RISK, Palisade). The simulation results
can be used to guide further research in developing and comparing effective
cleaning and sanitation strategies for dry food contact surfaces.
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Ø Baseline model predicted 821 ± 683 peaches/day with mean contamination levels at 4.1 ± 0.4 log CFU/peach. 
Ø The predicted contamination levels decreased to 0.9 ± 0.4 log CFU/peach (< 10 CFU/peach) when initial

contamination level was 4.30 log CFU/cm2 (> 10,000 CFU/cm2).
Ø In the presence of peach juice or wax, the predicted number of contaminated peaches/day was significantly 

(P < 0.05) reduced to 198 ± 121 or 107 ± 138, but contamination levels significantly increased to 
5.2 ± 0.7 log CFU/peach or 6.5 ± 0.6 log CFU/peach, respectively. 

Baseline scenarios:
1) High EF level on the belt (N0): 7.54± 0.18 log CFU/cm2

2) Contaminated surface area:
• Most likely status: 1 cm2 (0.0022% of belt)
• Minimum (clean status): 0 cm2 (~0.0001% of belt)
• Maximum (dirty status): a 1 cm × 150 cm strip cross the belt (0.3334% of belt)
3) Transfer rate from surface to peach (T): 0.9%±1.4%
What-if scenarios:
1) Moderate EF level on the belt (N0’): 4.30± 0.22 log CFU/cm2

2) Influence of organic residues on the belt; transfer rate (Tif) increased to:
• 1.3%±2.6% (peach juice) or 17.5%±16.5% (wax) (Xie et al., Submitted)

INPUTs

OUTPUTs
Simulation iteration: 10,000 production days with 720,000 peaches per day
1) Predicted number of contaminated peaches per day
2) Predicted level of EF on the peaches: log CFU/peach
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contaminated
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Percent (%)
contaminated
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Predicted EF level
on peaches
(Log CFU/cm2)

Baseline:
High level, no residue

821 ± 683 0.11 ± 0.09 4.13 ± 0.37

What-if (1):
Moderate level

- - 0.89 ± 0.39

What-if (2):
Peach juice

198 ± 121 0.03 ± 0.02 5.19 ± 0.67

What-if (2):
Wax

107 ± 138 0.01 ± 0.02 6.53 ± 0.56
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3) Log-normal distribution of transfer rate

1,500 peaches/ min

Bacterial strain: rifampin-resistant Enterococcus faecium NRRL B-2354 (EF)
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*Total: 720,000 peaches per day

*Total: 720,000 peaches per day


