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Infiltration: A Food Safety Risk 

During post-harvest handling, fresh produce is often pre-cooled, 

rinsed or washed. When the fresh produce is warmer than the 

water temperature, the air spaces within the produce compress 

creating a vacuum effect. This vacuum effect may cause water to 

be drawn into the produce. The movement of water into the food 

matrix is referred to as infiltration.  Infiltration can cause internal 

food contamination, if the water that is drawn into the produce is 

contaminated with pathogens. Even if there are subsequent 

washing steps targeted at cleaning the surface of the produce, 

these steps are not effective at eliminating pathogens inside the 

food matrix. Pathogen infiltration in produce commodities can 

pose a significant food safety risk, and may lead to possible 

foodborne outbreaks or recalls, especially in produce that does 

not go through a kill step, such as cooking, before consumption. 

Susceptible Crops and Factors Affecting 

Infiltration Rates 

Studies have assessed infiltration of Listeria 

monocytogenes, Salmonella and other pathogens in 

different produce such as tomatoes, melons, mangos, 

oranges, apples and avocados. These studies have 

shown that pathogen infiltration can occur through 

different structures of intact produce. For example, in 

mangos, oranges and avocados the stem or the 

location where the stem attaches to the fruit (stem 

scar) is a route for bacterial entrance. Another 
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example, in apples,  the blossom end is the physical structure that 

allows infiltration. Wounds and damaged surfaces also can 

contribute to a higher rate of infiltration in produce. Further, 

research studies suggest that the combination of environmental and 

physical factors influence infiltration rates. A recent study (5) 

investigating tomato infiltration indicated that both temperature 

differential between water and produce, and the time that the tomato 

spent in the water played an important role in infiltration rates. Other 

studies suggest that depth of water and produce maturity may also 

affect infiltration rates. 

Strategies to Mitigate Infiltration 

To decrease the risk of pathogen infiltration, post-harvest water, (water used during and after 

harvest) must “be safe and of adequate sanitary quality” (8). For regulatory or third-party audits 

this means post-tharvest water has zero detectable generic E. coli (organism used as an indicator 

of potential fecal contamination). Post-harvest water sources include public/municipal water and 

groundwater, for example well water. Open water sources, such as rivers, streams, and lakes, 

should not be used for post-harvest activities, unless water is treated, since the risk of 

contamination is higher. 

Whenever possible, producers/packers/processors should implement practices that reduce produce 

from being submerged in water (where risk of infiltration is highest). For example, using single 

pass spray bars or forced-air cooling methods. If produce must be submerged in water, it is 

important to consider 1) quality of produce, 2) use of a sanitizer, 3) 

temperature of the water and produce, 4) contact time between 

produce and water. 

1. Quality/condition of produce: Poor quality produce may

increase the risk of infiltration. If produce surfaces are

bruised, damaged, or punctured, it may provide an entryway

for microorganisms like pathogens to internalize inside

produce. Sorting or culling produce before submerging in

water can reduce risk of infiltration by removing suspectible

produce.

2. Use of a sanitizer: Recirculated/reused water, for example water in dump tanks, flumes,

and triple sinks, should use a sanitizer. The use of sanitizers in water will reduce and/or

eliminate the presence, and survival of pathogens in the water. Sanitizer concentration

should be monitored and maintained as stated on the sanitizer label. Sanitizers are regulated

by the the Environmental Protection Agency and only some are approved for use on

produce (see the Produce Safety Alliance link for approved sanitizers for produce safety:

https://producesafetyalliance.cornell.edu/sites/producesafetyalliance.cornell.edu/files/shar

ed/documents/PSA-Labeled-Sanitizers-for-Produce.xlsx.) 
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3. Temperature of the water and produce: Monitoring and maintaining of appropriate water 

temperature during post-harvest practices (especially washing) are key practices to reduce 

infiltration risk. When the warm produce is cooled down using colder post-harvest water a 

vacuum effect is created. The water surrounding the produce may be drawn into the pulp 

of the produce increasing the risk of pathogen infiltration. Small temperature differentials 

(less than 5°C/10°F) between water and produce are not a significant factor contributing to 

pathogen infiltration. The Florida Department of Agriculture and Consumer Services 

suggest post-harvest water to be warmer (5°C/10°F) than the produce internal tempeture 

(6).  

 

4. Contact time between produce and water: A longer contact time with contaminated water 

will increase the risk of pathogen infiltration. Infiltration due to temperature differential 

requires the produce to be in contact with the water for a period of time. Submersion times 

longer than 5 minutes may increase water and pathogen infiltration (6).  

 

In summary:  

• Larger temperature differentials between water and 

produce core or pulp temperatures can lead to higher 

infiltration rates 

• Produce submerged in deeper water can be subjected to 

more water pressure which can cause higher infiltration 

rates 

• Longer contact times between water and submerged 

produce can lead to higher infiltration rates  

• Produce that is wounded, bruised, punctured or has a 

stem scar can be more suspectible to infiltration  

• Post-harvest water should be of good microbial quality, 

and that quality maintained throughout use  

o Water should have zero detectable generic E. coli (confirm by testing the water 

source, for example well)   

o Water quality can be maintained by monitoring turbidity, sanitizer concentration, 

temperature and or pH (specifics are based on system; contact extension for more 

information)    

• Untreated surface water should not be used for post-harvest activities like submerging 

produce, unless that water has been properly treated (proper treatment includes set 

criteria; as well as monitoring, verification, and validation activities).  

• Addition of a sanitzer can assist in preventing cross-contamination events between water 

and produce  
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