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Why We’re Here…



https://www.foodpoisonjournal.com (Marler Clark)

https://www.foodpoisonjournal.com/




Potential sources for Listeria storage 
in storage facilities

 Incoming
 Apples
 Crates
 Forklift trucks
 Outdoor traffic areas 
 Cleaning equipment

 Persistent
 Drains
 Condensate
 Cold room floors
 Equipment residues - biofilms

Walter et al. 2016. J Food Prot. 79:179



Survival of L. monocytogenes on fresh unwaxed 
Granny Smith apples during short- and long-
term aerobic storage

Sheng et al. 2017 Front. Microbiol. 8:1396



Fate of L. innocua on Fuji apples during refrigerated 
aerobic (RA), controlled atmosphere (CA: 2% O2,  
1% CO2) and CA + 87 + 38.8 ppb O3 at 33°F

Sheng et al. 2018. Food Microbiol. 76:21-28



Survey of Three Apple Packing 
Houses in the Northeastern U.S.

 Three facilities were visited 13 times each 
between November 2017 and April 2018

 Total of 117 floor samples collected (39 
samples/facility)

 Floor areas: under the washing, drying and 
waxing areas

Tan et al. 2019. Microbiome 7:115



Presence/absence of L. monocytogenes in three 
Northeastern U.S. apple packing facilities 

Tan et al. 2019. Microbiome 7:115



Summary

 Listeria monocytogenes is a hardy, and dangerous 

foodborne pathogen

 Listeria contamination can be expected on fresh produce 

given this organism’s widespread environmental 

persistence 

 Proper adherence to good agricultural and processing 

practices will help reduce but will never totally eliminate 

the risk of Listeria in fresh produce

 Sanitizer levels need to be properly maintained during 

washing to minimize cross-contamination



Research Plan



Overall Goals

 Objective 1. Assess the impact of apple variety, 
production region, growing season, and storage 
atmosphere on the survival of different Lm strains on 
unwaxed apples.

 Objective 2. Characterize the impact of three different 
industry-relevant, apple- waxing scenarios on survival of 
Lm on Granny Smith, Gala or Honeycrisp apples during 
atmospheric storage.



Some important questions that our CPS 

project will answer -

 Do different foodborne outbreak strains of Lm differ in their 
ability to survive on apples?

 Does the physiological state of Lm (planktonic (i.e., broth) 
culture vs. a biofilm impact Lm’s subsequent fate on apples?

 Does storing apples in air versus a controlled atmosphere 
(low oxygen and low carbon dioxide) affect Lm survival?

 Does the variety of apple (Gala, Granny Smith, Honeycrisp),  
growin region (WA, MI, PA) and growing season affect how 
Lm attaches and survives on apples?

 Does apple waxing affect Lm survival?
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