
Big Picture: 
Develop an effective & scalable soil sampling method 

optimized for screening a variety of preharvest agricultural 

fields to improve produce safety.

This Project: 
• Assess the stability of aggregative soil samples when 

stored under refrigerated conditions (30°F/1.11°C).

• Determine if the stability of the collected samples is 

impacted by sample type and/or wetting agent used.
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Foodborne Illness & Produce: 
• A review of data from 1998 – 2008 attributed 46% of 

foodborne illness to produce.*1

• The CDC’s 2023 foodborne illness report found over 80% 

of Escherichia coli O157 & ~21.5% of Listeria 

monocytogenes cases came from vegetable row crops.*2

• Improved environmental sampling has helped reduce risk 

in the meat industry but has yet to be done for 

agriculture. 

Previous Research: showed that soil samples collected 

w/ boot cover swabs (standard in meat processing) detect 

food safety relevant indicator organisms ≈ to soil grabs*3

Why Sample Soil Preharvest?

• Soil is reservoir for and a vector by which foodborne 

pathogens can spread.  

• In commercial agriculture, eliminating all environmental 

avenues for pathogens to reach the soil is nearly 

impossible, as is testing every plant or the harvest tools 

in between each one. 

• Instead: Target the risk (soil in preharvest fields) 

Why is Sample Stability Important?
• In current research all samples are processed within 24 hours 

of collection, but commercial growers can’t.
• During transit &/or processing delays the samples are stored 

under refrigerated conditions, but what does that mean for the 
accuracy & relevance of the information collected?

1Department of Chemical & Biomolecular Engineering, University of Illinois at Urbana-Champaign, Urbana, IL, USA
2Department of Food Science and Human Nutrition, University of Illinois at Urbana-Champaign, Urbana, IL, USA

Ray Elementi

To make conclusions about the trends seen in this 

study:  

• A larger sample size (>n=30) w/ additional locations may  

be preformed. 

Continuing to collect soil samples at different time 

points & conditions will provide insight into:

• The seasonality of the soil microbiome

• What environmental conditions and/or weather events will

impact soil microbiology & recovery levels of the sampling 

methods and how.

• How variation in what is being grown on a field will impact

the taxonomic profile of the soil & relevant microbes.

We know that drag swabs & boot covers can recover 

food safety indicator organisms, but for a more 

complete picture of exactly is being recovered:

• DNA extraction is being preformed on the collected soil 

samples which when sequenced will give a much more 

exact picture of the soil taxonomy of our sampling sites.

• Exploring if and what other methods of assessing soil 

microbiology (like various culture independent 

techniques) can provide relevant information for food 

safety.

• There is also the potential to begin testing for the 

presence of more specific foodborne pathogens

To ascertain and explore the impact of the soil 

composition and how that can impact the efficacy and 

recovery of the different sampling methods: 

• A collaboration with a soil focused lab at the University 

of Illinois at Urbana-Champaign is currently in

progress. 
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Questions for Me? 
Reach out here:

• Replicates varied within +/- 1 Log10(CFU/g).

• Initial Log10s APC were similar for all sample types, 
however for Gen E.coli & Total Coliforms soil grabs showed 
lower recoveries than boot covers & drag swabs.

• Differences in Log10(CFU/g) values for all 3 indicators 
were not biologically significant across all sample types 
between days 0,1, & 2, as well as day 7 for Total Coliforms. 

• For the samples processed on day 7 however there was 

some reduction seen in Gen E.coli but was still present.

• For APC Boots & Drags had showed ~1 Log10 increase 

on day 7 & the BPW samples had > increase than PBS
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Figure 1: The above boxplots show the Log10(CFU/g) count of each food safety 
indicator organism measured during this experiment (Generic E.coli, Total Coliforms, &
the Aerobic Plate Count (APCs)) for all sample types by the number of days after 
collection that the sample was stored in refrigerated conditions before being processed. 

Figure 2: The above line graphs show the average Log10(CFU/g) count for the three
replicates of all sample types as a function of the number of days after collection the 
samples were stored in refrigerated conditions before being processed. Error bars shown 
represent +/- 1 standard deviation. 

Aerobic Plate Count (APC):

• Indicator for total microbial load in a sample (also called 

standard plate count) used widely in food safety.
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BPW = Buffered  
Peptone Water

PBS = Phosphate 
Buffered Saline 

12 of each sample type 
were collected by walking 
down & back on the same 

50 m path 

at UIUC’s Student 
Sustainable Farm  

3 of each type of sample 
were randomly assigned 

day 0,1,2, or 7

Acknowledgements:

*4

Day 0 samples were
immediately processed

The other samples were place in refrigerated conditions and 
stored. They were then processed after 1, 2, or 7 days of storage

Day 1:Day 1:

Day 2:Day 2:

Day 7:Day 7:

Day 1:Day 1:

Day 2:Day 2:

Day 7:Day 7:

Day 0: Processed ImmediatelyDay 0: Processed Immediately To process the samples the soil was 
suspended in PBS then serially

diluted, then selected dilutions were 
plated on 2 different media 

CHROMagar ECC:
Selects for coliforms & 

differentiates generic E.coli & 
Total Coliform

Standard Methods Agar:
Used for Aerobic Plate Count

• Both are used to indicate 

possible fecal contamination.


