








Figure 14: Principal response curve coefficients (PRC) of Year 1 ITS sequences for
Field B. Curves represent deviation between a compost treatment (baseline NC (black),
DC (blue), PL (red)). Curves represent deviation between a compost treatment (baseline
NC (black), DC (blue), PL (red)). Missing taxonomic information was not included for
the OTU. Monte Carlo permutation tests permutated time to compute statistical
significance.

Figure 15: Principal response curve coefficients (PRC) of Year 2 ITS sequences for
Field B. Curves represent deviation between a compost treatment (baseline NC (black),
DC (blue), PL (red)). Curves represent deviation between a compost treatment (baseline
NC (black), DC (blue), PL (red)). Missing taxonomic information was not included for
the OTU. Monte Carlo permutation tests permutated time to compute statistical
significance.
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Abstract

Preventing Listeria contamination of artisan cheese requires routine and effective
environmental monitoring of product contact surfaces within the production environment.
The sensitivity of environmental monitoring methods is essential when testing for the
presence of Listeria spp. within the processing environment as a way to control the risk of
cheese contamination. Four environmental surfaces (dairy brick, stainless steel, plastic, and
wood; n=27/surface type at high concentrations; n=405/surface type at low concentrations)
were inoculated with L. innocua (Green Fluorescent Protein), L.m. ATTC® 19115 and L.m.
1042B, at high (10%-107 CFU/cm?) and low (0.01-1 CFU/cm?) target concentrations.
Inoculated surfaces were swabbed with World Bioproducts® EZ Reach™ environmental
swabs with HiCap (WBHC) and Dey-Engley (WBDE) neutralizing broths, and 3M™
environmental swabs (3M™) with Dey-Engley neutralizing broth. 3M™ Listeria
Environmental Plate and Aerobic Plate Count Petrifilm™ enumeration methods and FDA,
modified FDA, dual MOPS-BLEB enrichment, and modified USDA enrichment methods
were used to compare sensitivity of recovery between environmental swabs. When applied
at low concentrations, 3M™, WBDE, and WBHC swabs recovered Listeria spp. from
90.9%, 88.4% and 83.2% of plastic, stainless steel, and dairy brick surfaces, respectively,
but only 65.7% of wooden surfaces; recovering 14.8%, 77%, and 96.3% at 0.01, 0.1, and
1 CFU/cm?, respectively (p<0.05). Slight differences in recovery (84.8% for WBDE,
78.1% for WBHC, and 80.9% for 3M™) for all surfaces were observed. Variable recovery
was influenced by strain, where L.m. 1042B was recovered more effectively from wooden
surfaces by 3M™, WBDE, and WBHC swabs, followed by L.m. 19115, and lastly L.
innocua. Equivalent performance between swab formats was observed for all tested

surfaces except wood, therefore porosity of environmental surfaces should be taken into
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consideration when implementing environmental sampling plans.

Introduction

Foods represent a major route of transmission for listeriosis as a result of post-
processing contamination, with 99% of illnesses attributed to food products, including
ready-to-eat (RTE) foods (Buchanan et al., 2017; Scallan et al., 2011). Listeria
monocytogenes (L. monocytogenes) is the third leading cause of death from a foodborne
pathogen (19%), following Salmonella spp. (28%) and Toxoplasma gondii (24%)
(Scallan et al. 2011). Listeriosis, the infection caused by L. monocytogenes, is manifest as
an invasive disease leading to meningitis, encephalitis, septicemia, neonatal sepsis, and
preterm labor. Listeriosis is also manifest as non-invasive infection, which occurs in
healthy individuals, with symptoms including febrile gastroenteritis with flu-like
symptoms (Scallan et al 2011; Nyarko et al., 2017). Although the incidence of cases of L.
monocytogenes continues to decline in the U.S., the number of deaths associated with this
pathogen of concern continues to increase (CDC, 2017a; Nyachuba & Donnelly, 2007).

L. monocytogenes 1s widely distributed in dairy farm environments (Nightingale,
et al. 2004) and is regularly isolated from dairy processing and cheesemaking
environments (Pritchard et al., 1994, Nightingale et al. 2004, D'Amico & Donnelly
2010). The ability of L. monocytogenes to survive under stressful environmental
conditions including high salt, low pH and cold temperatures make this pathogen not only
very difficult to control, but also extremely persistent in the environment (Carpentier, &
Cerf, 2011). Recently published studies have shown the contribution of molecular

determinants to adaptation and persistence of Listeria strains, as well as resistance to
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sanitizers (Pan et al. 2006, Buchanan, Gorris et al. 2017, Harter, Wagner et al. 2017,
Kremer, Lees et al. 2017).While research has shown that the extent of Listeria spp.
contamination in farmstead cheese plants is low (D'Amico et al.,. 2008; D'Amico &
Donnelly, 2008), some strains of L. monocytogenes, including those that may possess
increased virulence, have been shown to persist in cheesemaking (D'Amico et al., 2008,
D'Amico & Donnelly 2009) and other food processing environments for months or years
(Ferreira et al., 2014) and serve as sources of food product contamination (Kovacevi¢ et
al., 2012; Lahou & Uyttendaele, 2014). Effective environmental monitoring and
elimination of Listeria spp. within processing plants, including farmstead cheese
operations, is thus a key component of a successful Listeria control program.

The U.S. Food and Drug Administration (FDA) conducted environmental
surveillance of U.S. cheesemakers producing soft cheese (154 plants total, 41 artisan
producers) during the years 2010-2011 (Donnelly, 2000). A total of 31% of plants tested
had positive environmental findings for L. monocytogenes. This unacceptably high
incidence shows the need for interventions leading to control and elimination of this

dangerous pathogen. In March of 2017, the FDA, CDC and state agencies (CDC, 2017)

reported an outbreak of listeriosis caused by consumption of a soft raw milk cheese
produced by Vulto Creamery of Walton, New York, which resulted in two deaths and six
cases of illness (CDC, 2017). FDA inspections revealed widespread environmental
Listeria contamination throughout the processing facility (USFDA HHS, 2017).
According to the 483 Inspection Report issued by the FDA to Vulto Creamery , 54 out of
198 (27.2%) tested environmental sites were positive for Listeria spp.,including floors,
drains, exterior surfaces of brine tanks, door handles to the cheese aging room, and
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wooden cheese rack dollies (USFDA HHS, 2017). In addition, 10 out of 54 (18.5%) food
contact surfaces tested positive for L. monocytogenes, including wooden cheese aging
boards and cheese brushes.

Food processors could use environmental monitoring programs (EMP) as a
verification tool to ensure the control of identified biological hazards from the
environment. The artisan cheese industry follows guidelines under 21 CFR 117, Subpart
B “Current Good Manufacturing Practices in Manufacturing, Packing, and Holding
Human Foods” (USFDA/CFSAN, 2018). There regulations emphasize the importance of
cleaning and sanitizing food contact surfaces (USFDA/HHS, 2018).

The FDA has expressed concern over use of wooden shelves as a food contact
surface in cheese aging due to their porosity and inability to be effectively cleaned and
sanitized (Aviat et al., 2016). The Vulto Creamery listeriosis outbreak investigation cited
wooden boards as examples of food contact surface materials whose design did not allow
for adequate cleaning and sanitizing as a result of poor maintenance (FDA HHS, 2017;
U.S. FDA, 2018).

Dairy processors need assurance that they are using effective methods for
environmental sampling, as well as sensitive methods for Listeria detection. Few
published studies have addressed these issues. There is conflicting advice from
regulatory agencies regarding size of the sampling area and methods for detection
(USFDA/CFSAN, 2017; USFDA/CFSAN, 2015; USDA FSIS, 2012; Carpentier & Barre,
2012). Additionally, addressing comparative recovery of swabbing devices from
different surface materials has not been well studied. Previous research has shown that
environmental swabbing devices (such as a sponge-stick pre-moistened with buffered
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peptone water, pre-moistened environmental swabs, and a Copan foam spatula) are
capable of detecting Listeria spp. on neoprene rubber, high density polyethylene, and
stainless steel surfaces at low (100 CFU/250 cm?) concentrations (Lahou & Uyttendaele,
2014) with the possibility of food residues influencing recovery rates due to enhanced
fitness (Kusumaningrum et al., 2002; Takahashi et al., 2011). Nyachuba and Donnelly,
(2007) compared the efficacy of three enrichment methods and one enumeration method
to detect and isolate L. monocytogenes at low (0.1 CFU/cm? for inoculum with uninjured
cells and 0.1-10 CFU/cm? for inoculum with injured cells) levels from dairy
environmental surfaces including brick, dairy board, stainless steel, and epoxy resin.
These authors found that efficacy of sampling methods and environmental sampling
devices depends on the surfaces type, where the modified USDA enrichment method was
more efficient in L. monocytogenes recovery followed by the selective USDA/FSIS
method, then ISO 11290-1, and lastly, the 3M™ Petrifilm™ Environmental Listeria Plate
method. This study also found variation in recovery by swabbing device, where the
environmental sponge was most effective at recovering L. monocytogenes from surfaces,
followed by the 3M™ Quick Swab, and lastly the M-Vac System. Lahou & Uyttendaele
(2014) reported similar results, where recovery of L. monocytogenes varied by swab type.
L. monocytogenes was undetected with the 3M™ Sponge-Stick in 11.1% of samples
(n=27), in 7.5% of samples (n=27) with Copan Foam Spatula, and 3.7% of samples
(n=27) with the environmental sponge after air drying for 1 hour following inoculation.
These studies show that proper selection of testing methods or environmental sampling

devices have a significant impact on the recovery of L. monocytogenes. Hence, effective
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performance of swabbing devices and enrichment methods used to detect Listeria spp.
on dairy environmental surfaces requires further investigation.

Dairy processors face many choices when selecting testing formats and swab
formats to conduct environmental monitoring of Listeria spp. in dairy processing
facilities. Therefore, this study was conducted to validate the efficacy of three
environmental swab formats for the detection of L. monocytogenes and Listeria innocua
(L. innocua) on four environmental surfaces (dairy brick, stainless steel, food-grade
plastic, and wood) used in dairy processing when using standard cultural methods . The
performance of methods and swabs was also tested on samples from naturally
contaminated environments to assess performance including inclusivity of recovery of
diverse L. monocytogenes subtypes. This evaluation will assist dairy processors,
particularly artisan cheesemakers, with selection of sensitive and reliable detection

procedures.

Methods

Preparation of Listeria spp. Strains

Listeria spp. (L.m. 19115, L.m. 1042B , and L. innocua) were selected based
upon their source of origin as specified in Table 1 to include a representative population
of Listeria spp. typically found in dairy processing environments. Strains were prepared
as stock cultures by inoculating 1ul of purified culture into10 ml of Trypticase soy broth
(TSB) and grown for 24 & 2 h hours at 35 + 2°C. Cultures were then mixed into sterile
vials as 40% culture and 60% glycerol for preservation and stored at -80°C as previously

described (Nyarko et al., 2017).
293



Preparation of Bacterial Strains

Listeria spp. cold stocks were streaked onto CHROMagar™ (chromogenic Listeria base
agar (DRG International, Springfield NJ) and incubated for 18-24 h at 35°+ 2°C. After
adequate growth, one colony was selected from the CHROMagar™ plate and grown in
Brain Heart Infusion (BHI) broth and incubated for 18-24 h at 35 = 2°C. A 1ml aliquot
of culture was then added to 99ml of BHI and incubated at 24+ 2 h at 35 + 2°C.
Subsequently, high (10°-107 CFU/cm?) and low (0.01-1 CFU/ cm?) target inoculum
concentrations of L. innocua 18 Green Fluorescent Protein (GFP), L.m. ATTC® 19115
and L.m. DUP-1042B strains were enumerated by completing serial dilutions and plating
onto 3M™ Aerobic Plate Count (APC) Petrifilm™ (3M™ Microbiology, Saint Paul,

MN).

Environmental Materials

This study compared four environmental surfaces (Dairy brick [DB], stainless
steel [SS], food-grade high density polypropylene (i.e. plastic) [FGPP], and wood [W];
n=27/surface type at high concentrations; n=405/surface type at low concentrations).
Wood samples were prepared from seasoned spruce wooden shelves obtained from a
local artisan cheesemaker. Each material was cut into 100 cm? sections, thoroughly
washed, and sterilized by autoclaving at 121°C for 90 minute and 15-minute cycles prior

to use as described by Nyachuba and Donnelly (2007).
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Sampling Methods

Three environmental sponge swab formats were evaluated: 1. World Bioproducts EZ
Reach™ sponge sampler (World Bioproducts®, Bothell WA) pre-moistened with 10 ml
Dey-Engley (D/E) neutralizing broth (WPDE) (Polyurethane) (USFDA/CFSAN, 2017) or
2. HiCap (HC) neutralizing broth (WPHC) (World Bioproducts®, Bothell WA), and 3.
3M™ Sponge-sticks with 10 ml Dey-Engley (D/E) neutralizing broth (3M™
Microbiology, Saint Paul, MN) (Cellulose) as recommended by FDA BAM (U.S. FDA,
2017). The efficacy of recovery of Listeria spp. from DB, SS, P, and W surfaces was
compared for each sponge swab method by taking a pre-moistened sponge (with 10 ml of
D/E or HC) from a sterile bag and hand massaging per manufacturer’s instructions prior
to swabbing the 100 cm? surface using the “meandering movement” (Lahou &
Uyttendaele, 2014). The sponge swab was aseptically placed back into the sterile bag
and hand massaged for 1 minute prior to further processing. All swab formats were
performed on three replicates of each surface per strain and concentration (Nyachuba &

Donnelly, 2007).

Recovery and Enumeration of Listeria spp. at High Concentrations

Each surface was inoculated with 1 ml of L. innocua 18 (GFP) and L. monocytogenes
ATTC® 19115 and DUP-1042B at an initial target concentration of (10%-107 CFU/ cm?).
Inoculated surfaces were then swabbed (Figure 1) with each of the environmental sponge
swabs and enumerated by completing serial dilutions and plating 1 ml of broth onto
duplicate 3SM™ APC Petrifilm™ (3M™ Microbiology, Saint Paul, MN) that were
incubated for 24 +2 h at 35 + 2°C. Red indicator colonies were counted to establish

concentrations.
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Recovery of Listeria spp. at Low Concentrations

The 3M™ Environmental Listeria Plating method and the modified FDA (mFDA), FDA
(U.S. FDA, 2017) , dual (MOPS-BLEB) enrichment (D’Amico & Donnelly, 2008), and
modified USDA (mUSDA) (Nyachuba & Donnelly 2007) enrichment methods were used
to compare sensitivity of recovery of Listeria spp. between environmental swabs (Figure
1).

The mUSDA and dual MOPS-BLEB dual enrichment methods both require a
primary enrichment step using University of Vermont (UVM) broth (Becton, Dickinson
and Co., Franklin Lakes, NJ) (USDA/FSIS 2006) and Listeria Repair Broth (LRB) (Busch
& Donnelly, 1992), and Buffered Listeria Enrichment Broth (BLEB) (Neogen Food Safety
Lansing, MI) (D’ Amico & Donnelly, 2009), respectively. Samples were incubated at 30°+
2°C for 24 + 2 h (Figure 1). BLEB was used for the primary and only enrichment step for
the modified FDA (mFDA) and FDA methods This enrichment broth requires Acriflavin
and Nalidixic Acid stock solutions at 0.5% (w/v) and Cycloheximide at a final
concentration of 1% (w/v). The mFDA method required the addition of all three antibiotics
to BLEB immediately prior to sample enrichment, while the FDA method required the
addition of antibiotics after 4 hours of non-selective preincubation to promote repair of
injured Listeria.

A 50ul aliquot of the primary enrichments were added to Demi Fraser (Becton,
Dickinson and Co. Franklin Lakes, NJ) (ISO 11290-1, 1996) and 100 pl aliquot was
added to Morpholinepropanesulfonic acid buffered Listeria-enrichment broth (MOPS-

BLEB) secondary enrichments, respectively and incubated at 35 4+ 2°C for 24 + 2 h.

296



After enrichment, 100 ul were plated onto Chromogenic Listeria selective agar
(CHROMagar™, DRG International, Springfield NJ), where a streak for isolation was
performed, and plates were incubated for 18-24 h at 35 + 2°C to confirm presence or
absence of growth based upon standard colony morphology (small, metallic, turquoise
colonies with halo to detect L. monocytogenes and without a halo to detect L. innocua).

The performance of 3M™ Petrifilm™ Environmental Listeria (EL) Plates
(adapted from 3M™ Petrifilm™ EL Plate Interpretation Guide 2006) was also evaluated.
Buffered Peptone Water (BPW) was added to the sample and left at ambient temperature
for 1 hour before 3 ml aliquots were plated onto the EL plates and incubated for 36 £2 h

at 35 £+ 2°C. Enumeration of growth was used to confirm presence or absence of Listeria

Spp.

Electron Microscopy Imaging (MI)

Microscopy Imaging was used to qualitatively compare recovery of Listeria spp.
from surfaces between environmental swabs. The LeicaMZ16F Stereomicroscope was
used to detect the fluorescence of the L. innocua 18 GFP inoculum and capture images at
5x and 11.5x magnification. Each surface (DB, P, SS, W) was spot inoculated at high

concentrations and an image was taken before and after swabbing.

Farm Environmental Sampling

Environmental sampling a local dairy farm producing milk for artisan cheese
manufacture was conducted to verify swab format performance outside of a controlled
laboratory setting. Surfaces similar to those tested in the laboratory were targeted to

establish efficacy of sponge swabs for the detection of Listeria spp. Barn surfaces
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included plastic, stainless steel, wood, and concrete [C] (as a replacement for dairy
brick). A replicated sampling plan (Figure 2) was used for each swab format and

surface. Samples were swabbed onto CHROMagar© Listeria in duplicate after they were
enriched using dual MOPS-BLEB and mUSDA enrichment methods. Samples were also
assayed for Listeria identification using the DuPont Qualicon BAX Q7 system (BAX

PCR; DuPont Qualicon Wilmington, DE).

Ribotyping

The Dupont Riboprinter Microbial Characterization System (Qualicon Inc.) was used to
further explore subtype diversity of recovered Listeria spp. as a function of surfaces,
swabs, and enrichment/isolation media. The proprietary RiboExplorer software
(V.2.0.3121.0) produces Dupont Identifications (DUP-IDS) from fragment patterns of
band intensity and position. These DUP-IDS were used to observe ribotype diversity
within the dairy farm environment (D’ Amico & Donnelly, 2008; Sauders et al., 2006;

Sauders et al. 2004; Weidman et al. 1997).

Statistical Analysis

Statistical analyses were completed using the IBM SPSS Statistics program Version

24. Logistic regression and Pearson chi-square cross-tabulation tests were used to
determine the statistical significance of interactions between independent variables
(surface, swab, method, strain, and concentration) and correlations between results for
Listeria recovery at low concentrations, respectively. ANOVA tests were completed to
establish statistical significance of enumeration results for Listeria inoculated to surfaces

at at high concentrations between independent variables. Following ANOVA, POST
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HOC Bonferonni tests were applied to determine whether or not the difference between

means of swab formats or surface types were statistically significant.

Results
Recovery of Listeria spp. From Surfaces

This study examined efficacy of Listeria recovery and interactive effects from 4
surfaces (W, DB, FGPP and SS), 3 swab formats (3M™, WBDE, WBHC), 5 detection
methods mUSDA, MOPS BLEB, FDA, mFDA and 3M™ ELP), 3 strains (L. m 19115;
L.m. 1042B and L. innocua), and 3 concentrations 0.01 CFU/cm?, 0.1 CFU/cm?, and 1
CFU/cm?). When using all surfaces, swab formats, methods, strains, and concentrations
combined, a total of 1,620 samples were collected for analysis., where 81.3%
(1,317/1,620) of total samples were positive for Listeria spp recovery.

When observing total recovery results by concentration at low levels, results by
surface and method were statistically significant (p<0.001), while results by swab and
strain were not (Table 2). When concentrations of 0.01, 0.1, and 1 CFU/cm? were
applied to material surfaces, Listeria spp. were recovered from 52.2% (282/540), 92.6%
(500/540) and 99.1% (535/540) of total samples respectively, when using all surfaces,
swab formats, methods, and strains. Of these samples, Listeria spp. were recovered from:
14.8% (20/135), 77% (104/135), and 96.3% (130/135) of wooden surfaces; 52.3%
(71/135) 97.7% (131/135), 100% (135/135) of dairy brick surfaces; 73.3% (99/135),
99.3% (134/135), and 100% (135/135) of plastic surfaces; and 68.1% (92/135), 97%
(131/135), and 100% (135/135) of stainless steel surfaces, when applied at initial
concentrations of 0.01, 0.1, and 1 CFU/cm?, respectively. Of the methods, Listeria spp.
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were recovered from 74.1% (80/108), 93.5% (101/108), and 100% (108/108) of surfaces
using the mUSDA enrichment method; 50% (54/108), 96.3% (107/108), and 96.3%
(107/108) of surfaces using the dual (MOPS-BLEB) enrichment method; 50% (54/108),
96.3% (107/108), and 96.3% (107/108) of surfaces using the primary FDA enrichment
method; 73.1% (78/108), 94.4% (102/108), and 96.3% (107/108) of surfaces using the
mFDFA enrichment method; and 14.8% (16/108), 76.8% (83/108), and 98.1% (106/108)
of surfaces using the 3M™ Petrifilm™ ELP enumeration method at concentrations of
0.01, 0.1, and 1 CFU/cm?, respectively. When comparing recovery results by swab,
Listeria spp. was from 52.2% (94/180), 91.6% (165/180) and 98.8% (178/180) of
surfaces when using the 3M™ swab; 59.4% (107/180), 95% (171/180) and 100%
(180/180) of surfaces when using the WBDE swab; and 45% (81/180), 91% (164/180),
and 98.3% (177/180) of surfaces when using the WBHC swab at concentrations of 0.01,
0.1, and 1 CFU/cm?, respectively. Lastly, variation in recovery results by strain was
observed, where L. monocytogenes 19115 was recovered from 56.1% (101/180), 91.6%
(165/180), and 99.4% (179/180) of surfaces; L. monocytogenes 1042B was recovered
from 53.3% (96/180), 95.5% (172/180), and 100% (180/180) of surfaces; and L. innocua
was recovered from 47.2% (85/180), 90.5% (163/180), and 97.7% (176/180) of surfaces
at concentrations of 0.01, 0.1, and 1 CFU/cm?, respectively.

Listeria spp. were recovered from 90.9% (368/405) , 88.4 (358/405), and 83.2
(337/405) of plastic , stainless steel, and dairy brick surfaces respectively, but only 62.7%
(254/405) of wooden surfaces (p<0.001) (Table 3). Of the surfaces swabbed, 3M™,
WBDE, and WBHC recovered Listeria spp. from 80.9% (437/540), 84.8% (458/540),
and 78.1% (422/540) of samples, respectively (p<0.05). Recovery using 3M™
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Petrifilm™ EL Plate enumeration, dual MOPS-BLEB, FDA, mFDA, and mUSDA
enrichment methods resulted in Listeria spp. detection from 63.3% (205/324), 82.7%
(268/324), 82.7% (268/324), 88.6% (287/324), and 89.2% (289/324) of samples,
respectively (p value<0.001). Concentration also affected recovery rates, where initial
levels of 1 CFU/cm?, 0.1 CFU/cm?, and 0.01 CFU/cm? were recovered from 52.2%
(282/540), 92.6% (500/540), and 99.1% (535/540) of samples, respectively (p<0.001). .
However, no significant differences were observed in recovery of Listeria spp. as a
function of strain, where L. monocytogenes 1042B, L. monocytogenes 19115, and L.
innocua were recovered from 83% (448/540), 82.4% (445/540), and 78.5% (424/540) of
samples, respectively.

At low concentrations, the interaction between surface and method was positively
correlated (p<0.05), while interactions between (i) surface and swab, (ii) method and
swab in reference to each surface, and (iii) surface and concentration (with and without 1
CFU/cm? concentration to observe difference in significance as most of these samples at
this concentration were positive), and (iv) surface and strain were not (Table 4).
Specifically, the number of negative results (p <0.001) influenced statistical significance
of the surface and method interaction, with wood showing the highest degree of
variability.

While pairwise comparisons between swab types (when considering all surfaces
and strains) at high concentrations were not significantly different, pairwise comparisons
between the swab types and surfaces did have statistically significant differences in
Listeria spp. recovery. (Table 5). Significant differences between the means of 3M™
(7.633+ .109 CFU/100 cm?) and WBDE (7.811+ .109 CFU/100 cm?) were found
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(p<0.05), while the difference between WBDE (7.811+ .109 CFU/100 cm?) and WBHC
(7.745+ .109 CFU/100 cm?), and 3M™ (7.633+ .109 CFU/100 cm?) and WBHC (7.745+
.109 CFU/100 cm?) were not (Table 5). The mean difference in recovery between wood
(6.797+ .056 CFU/100 cm?) and plastic (8.108+ .056 CFU/100 cm?), wood (6.797+ .056
CFU/100 cm?) and stainless steel (8.092+ .056 CFU/100 cm?), and wood (6.797+ .056
CFU/100 cm?) and dairy brick (7.922+ .056 CFU/100 cm?) surfaces had the greatest
variation in Listeria spp. recovery (p<0.001) (Table 5). The significance of relative
performance between swab and surface demonstrates that the device used to swab a
particular surface needs to be chosen based on its efficacy and design.

The difference of means between swab formats for each surface type was also
analyzed for statistical significance (Table 6). When surfaces were inoculated at high
concentrations, there was a statistically significant difference in recovery from dairy
brick (p<0.001), where differences between 3M™ (7.755+ .083/100 cm?) and WBDE
(8.226+ .083 /100 cm?), and WBDE (8.226+ .083 /100 cm?) and WBHC (7.786=+ .083
/100 cm?) were significant. Recovery from plastic surfaces was significant (p<0.05) as a
result of the mean difference between WBDE (8.335+ .094/100 cm?) and WBHC (7.951+
.094/100 cm?) swabs. Wooden surfaces (p<0.05) were also associated with significant
mean differences, where comparisons between WBDE (6.444+ .135/100 cm?) and 3M™
(6.672+ .135/100 cm?), and WBHC (7.275+ .135/100 cm?) and 3M™ (6.672+ .135/100
cm?) swabs were significant. Significant differences in recovery from stainless steel were
not observed, with no significant difference between means obtained by of 3M™,

WBDE, and WBHC swabs.
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Our microscopy imaging results also qualitatively demonstrated such variation in
inoculum recovery at high concentrations from dairy brick, wood, plastic and stainless
steel (Figure 3). Wood and dairy brick surfaces have greater porosity, therefore the
inoculum was not as readily available, when visually compared to plastics and stainless
steel.

Table 7 summarizes the recovery of Listeria spp. from each method at low target
concentrations, where recovery is separated by strain (n=108 per strain per method).
Both L. monocytogenes 19115 and 1042B were recovered from 83.3% (90/108) of
samples enriched using the dual (MOPS-BLEB) and primary FDA enrichment method,
while L. innocua was recovered from 81.5% (88/108) of samples. When comparing the
efficacy of the mUSDA, and 3M™ EL Plate methods, L. monocytogenes 19115 was
recovered from 93.5% (101/108), 90.7% (98/108) and 61.1% (66/108) of samples, L.
monocytogenes 1042B was recovered from 90.7% (98/108), 90.7% (98/108) and 66.7%
(72/108) of samples, and L. innocua was recovered from 81.5% (88/108), 86.1% (93/108)
and 62.0% (67/108) of samples, respectively. In comparison to other methods, the
mFDA method showed the greatest variation of positive recovery results between

Listeria spp. strains (p<0.05).

The recovery of Listeria spp. from all surfaces by swab type at low concentrations
is summarized in Table 8, where recovery is separated by strain (n=180 per swab type per
strain). Comparative results of strains showed that 3M™, WBDE, and WBHC swab
types recovered L. monocytogenes 19115 from 83.3% (150/180), 88.3% (159/180), and
75.6% (136/180) of samples; L .monocytogenes 1042B from 80.6% (145/180), 83.9%
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(151/180), and 84.4% (152/180) of samples, and L. innocua from 78.9% (142/180),
82.2% (148/180), and 74.4% (134/180) of samples, respectively. In comparison to other
swabs, the WBHC swab showed the greatest variation of positive recovery results
between Listeria spp. strains (p<0.05).

Lastly, Table 9 summarizes Listeria spp. recovery by surface at low
concentrations, where recovery is separated by strain (n=135 per method per strain).
Results show that Listeria spp. had the lowest recovery from wood surfaces with
recovery rates of 67.4% (91/135), 65.2% (88/135), and 55.6% (75/135) for L. m. 19115,
L.m. 1042B, and L. innocua, respectively. Comparative results of strains from DB,
FGPP, and SS surfaces showed that L. monocytogenes 19115 was recovered from 85.2%
(115/135), 88.9% (120/135), and 88.1% (119/135) of surfaces, L. monocytogenes 1042B
was recovered from 83.7% (113/135), 94.8% (128/135), and 88.1% (119/135) of
surfaces, and L. innocua from 80.7% (109/135), 88.9% (120/135), and 88.9% (120/135)
of surfaces, respectively. No statistically significant differences between recovery of

strains were established for any of the surface types.

Farm Environmental Sampling

Farm environmental sampling was performed using MOPS-BLEB and mUSDA
enrichment methods. The MOPS-BLEB enrichment method was used because it is the
standard culturing method required by Dupont’s BAX System, and the mUSDA method
was used as it demonstrated superior detection of the five standard enrichment methods
used in our laboratory studies. For farm environmental sampling, the experimental

design consisted these 2 detection methods, in addition to 4 surfaces (W, DB, FGPP and
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SS), and 3 swab formats (3M™, WBDE, WBHC). When using all surfaces, swab
formats, and methods combined, a total of 144 samples were collected from dairy farm
environments, where 72.9% (105/144) of total samples tested positive for Listeria spp.
(Table 10). Of these 105 samples that tested positive, L. monocytogenes alone, L.
innocua alone, and L. monocytogenes and L. innocua together, were recovered from
8.3% (12/144), 35.4% (51/144), and 29.2% (42/144) of samples, respectively, when using
all surfaces, swab formats, methods, and strains.

Listeria spp. was recovered from 41.7% (15/36), 94.4% (34/36), 94.5% (34/36),
and 61.1% (22/36) of wood, concrete (DB alternative), plastic, and stainless steel
surfaces, respectively, where L. innocua was recovered more frequently than L.
monocytogenes (p<0.001)(Table 10). Of samples tested, 5.6% (2/36), 16.7% (6/36), and
19.4% (7/36) of wooden surfaces; 13.9% (5/36), 44.4% (16/36), and 36.1% (13/36) of
concrete (DB alternative) surfaces; 5.6% (2/36), 55.6%(20/35), and 33.3% (12/35) of
plastic surfaces; and 8.3% (3/36), 25% (9/36), and 27.8% (10/36) of stainless steel
surfaces showed presence of L. monocytogenes,, L. innocua, and both L.
monocytogenes/L. innocua, respectively. No recovery of Listeria spp. was observed for
58.3% (21/36), 5.6% (2/36), 5.6% (2/36), and 38.9% (14/36) of wood, concrete (DB
alternative), plastic, and stainless steel surfaces, respectively).

Slight differences in recovery by swab format (68.8% for WBHC (33/48), 79.2%
(38/48) for WBDE, versus 70.8% (34/48) for 3M™) for all surfaces were also observed
(Table 10). Of swabs tested, 3M™ recovered 8.3% (4/48), 33.3% (16/48), and 29.2%
(14/48), WBDE recovered 6.3% (3/48), 33.3% (16/48), and 39.6% (19/48), and WBHC
recovered 10.4% (5/48), 39.6% (19/48), and 18.8% (9/48) of L. monocytogenes, L.
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innocua, and L monocytogenes. and L. innocua, respectively.

The mUSDA method showed slightly higher recovery of Listeria spp. (75%
(54/72)) from farm environmental surfaces when compared to the dual enrichment
method (70.8% (51/72)) (Table 10). Out of the two methods, dual enrichment (MOPS-
BLEB) recovered 4.2% (3/72) , 31.9% (23/72), and 34.7% (25/72) and mUSDA
recovered 12.5% (9/72), 38.9% (28/72) and 23.6% (17/72) of L. monocytogenes, L.
innocua, and L. monocytogenes. and L. innocua, respectively.

Farm environmental sampling result interactions were analyzed by distinguishing
Listeria spp. presence as L. monocytogenes, L innocua, or both (Table 11). Interactions
between surface and method, swab and method, or swab and surface were not statistically
significant when observing presence of both Listeria spp. and L. innocua. While surface
and method interactions were not significant for the presence of L. monocytogenes, swab
and surface, and swab and method interactions were (p < 0.05)

Environmental sampling revealed subtype diversity of L. monocytogenes isolates
as a function of the swabbing device and detection method, with 10 different subtypes
being identified through ribotype analysis: DUP-1039A, DUP 1039E, DUP-1042BA,
DUP-1042B, DUP-1045A, DUP-1045B, DUP-1045E, DUP-1047A, DUP-1062B, and
DUP-1062C (Table 12). Six of the ten ribotypes (DUP-1042B, DUP-1045B, DUP-
1045E, DUP-1045A, DUP-1042A, DUP-1039C) were recovered from plastic surfaces of
water troughs; Seven of ten ribotypes (DUP-1042B, DUP-1045B, DUP-1062C, DUP-
1039A, DUP-1045A, DUP-1042A, DUP-1039C) were recovered from stainless steel pen
fencing; Four of ten ribotypes (DUP-1045B, DUP-1047A, DUP-1062B, DUP-1039A)
were recovered from concrete surfaces (farm bed perimeter); and 4 of ten ribotypes
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(DUP-1039E, DUP-1045B, DUP-1039E, DUP-1039C) were recovered from wooden
wall boards (Table 13). WBDE swabs recovered 8 of ten ribotypes (DUP-1039E, DUP-
1042B, DUP-1045B, DUP-1045E, DUP-1039A, DUP-1045A, DUP-1042A, DUP-
1039C); 3M™ recovered 7 ribotypes (DUP-1045B, DUP-1062B, DUP-1062C, DUP-
1045E, DUP-1039E, DUP-1045A, DUP-1039C); and WBHC recovered 4 ribotypes
(DUP-1045B, DUP-1047A, DUP-1039A, DUP-1045A). Comparing selectivity of L.
monocytogenes ribotypes is useful to inform cheese producers on what methods best
reveal the true diversity of Listeria subtypes that are present in the dairy farm

environment.

Discussion

This comparative evaluation was conducted to explore the relative performance of
swab formats and methods for detection of Listeria spp. during environmental
monitoring. Our data is consistent with other studies showing that the mUSDA method
is generally superior regardless of swab type when compared to FDA, mFDA, Dual
MOPS-BLEB enrichment, and 3M™ Petrifilm™ ELP enumeration methods (Nyachuba
& Donnelly 2007; Pritchard & Donnelly, 1999). Previous research has established that
selective agents in enrichment media may mask the detection of cells that have become
sublethally injured, therefore using modified enrichment methods could improve the
efficacy of recovering injured cells and may explain why the mUSDA method produced
more positive results (Bruhn, Vogel, & Gram, 2005; Donnelly 2002). Varied recovery as

a result of false negatives could also be from the lack of sensitivity and specificity.
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Our work is also consistent with Nyachubua & Donnelly (2007), demonstrating
that the 3M™ EL Plate method yielded lower recovery of Listeria spp. from surfaces
when compared to other standard enrichment methods. The limited performance of this
method may be attributed to the use of wooden surfaces, since the 3M™ Petrifilm™ ELP
method has only been validated for Listeria spp. detection from stainless steel, ceramic
tile, and sealed concrete (3M™, 2018). In other studies, this method has proven to be
superior or equal to the performance other standard culturing methods in sensitivity and
accuracy (Groves and Donnelly, 2005; Horter and Lubrant, 2004). Considering that the
3M™ Petrifilm™ ELP method is more cost effective and is relatively rapid, these
findings may encourage cheese makers to increase their sampling size if they use the
3M™ ELP to recover Listeria spp. in the processing facility, particularly wooden
environmental surfaces.

Ismail et al., (2017) also demonstrated similar trends of Listeria recovery from
surfaces, reporting that transfer rates of L. monocytogenes from perforated plastics
(1.09%) and glass (3%) were greater than wooden counterparts. L. monocytogenes
transfer rates from wooden surfaces to young cheese did not exceed 0.55% (initial
concentration of 10° and 10° CFU/cm?) due to the porosity of the surface. Lahou &
Uyttendaele (2014) had similar findings where there was no significant difference
between recovery results of Listeria spp. at low concentrations (100 CFU/250 cm?) from
non-porous stainless steel and plastic surfaces.

Clearly, the method used and the surface type and condition of environmental
surfaces impacts recovery results (Ismail et al. 2017; Lahou & Uyttendaele 2014; Silva et
al. 2008). Understanding the efficacy of the available methods on various surfaces is

308



beneficial to artisanal cheesemakers to make cost-effective decisions about
environmental monitoring resources that best apply to their processing facility and the
environmental surfaces that apply to niches within that production environment.

In March of 2014, the FDA implemented new guidelines, stating, “The use of
wooden shelves, rough or otherwise, for cheese ripening does not conform to cGMP
requirements, which require that “all plant equipment and utensils shall be so designed
and of such material and workmanship as to be adequately cleanable and shall be
properly maintained.” (21 CFR 110.40(a)). In response, the artisan cheese communities
in the U.S. and the EU contested this guideline and warranted a FDA response three
months later in June of 2014, retracting their statement on banning the use of wooden
boards for cheese aging. In this statement the FDA specified that their previous mandate
on food contact surfaces was not directed towards wooden shelves for cheese aging and
did not prohibit their use for artisan cheese production. The FDA clarified its position on
the use of wooden boards in cheese aging, writing that “all plant equipment and utensils
shall be so designed and of such material and workmanship as to be adequately
cleanable and shall be properly maintained” (CFR Subsection C. 110.4). Therefore, the
inclusion of wooden surfaces in this study for environmental sampling had urgency as a
result of the FDA’s initial proposed ban targeting wooden shelving for cheese aging.

The artisan cheese industry insures that wooden boards used for cheese aging are
cleaned, sanitized, and inspected prior to being used for the next cycle of cheese affinage
(Licitra et al., 2014). Any undesired bacteria or yeast that is entrapped in the shelves
could lead to a poor-quality cheese product during ripening. Mariani et al., (2007) found
that bacteria are capable of penetrating a depth of 1-2cm into the porous matrix of

309



wooden shelves. Therefore, sanitation protocols should take porosity and bacteria
entrapment into consideration and be designed to destroy any bacterium within the
wooden board in addition to the topical surface along with verification through
environmental monitoring.

While our sampling surface area is consistent with ISO 18593 guidance of at least
100 cm?, the FDA provides the food industry with a wide range of acceptable guidelines
on environmental swabbing methods (Carpentier and Barre, 2012) . The 2015 FDA
Testing Methodology for Listeria species or L. monocytogenes in Environmental Samples
has specified that swabbing surfaces in an area of 1 square inch (or 1 ft*> for sponges per
manufacturer’s instructions) is sufficient for pathogen testing (USFDA/CFSAN, 2015).
The FDA’s 2017 Guidance (USFDA/CFSAN, 2017) and the United States Department
of Agriculture (USDA) Food Safety Inspection Services (FSIS) Listeria Guideline:
Listeria Control Program: Testing for L. monocytogenes or an Indicator Organism
(USDA FSIS, 2012) both agree on a sampling surface area size of 1 ft>. The FDA states
that this sampling size is dependent upon the surface that is swabbed and the enrichment
methods available as described in 21 CFR 10.117 (FDA/CFSAN, 2017b) On the
contrary, the French agency for food environmental and occupational health safety
(Anses) and the European Union Reference Laboratory for Listeria monocytogenes
(EURL L.m.) suggests that any given area being sampled should be at least 1,000 cm?
(Carpentier and Barre, 2012).

In order to control L. monocytogenes in processing facilities, cheesemakers need
to collect environmental swabs post-cleaning and sanitizing. This will not only validate
cleaning methods (Malley et al., 2015; Lahou & Uyttendaele, 2014)., but will also
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determine what harborage sites and niches form biofilms when production is occurring
and after cleaning and sanitizing (Buchanan et al., 2017). It has been established that L.
monocytogenes cannot be completely eradicated from processing plants because it is
ubiquitous in nature and there are many entry points that can allow the organism into a
facility (Buchanan et al., 2017). Therefore, preventing Listeria contamination of artisan
cheese requires routine and effective environmental monitoring of product contact
surfaces within the production environment.

Deciding which environmental swab to use is another important component of an
environmental monitoring program, since the swab material and the amount of pressure
applied (Lahou & Uyttendaele, 2014; Nyachuba & Donnelly, 2007; Vorst et al., 2004)
affects the swabbing devices ability to remove cells from flexible and uneven
environmental surfaces that are heavily contaminated (Kusumaningrum et al. 2002). This
could result in a lack of sensitivity of standard microbiological analyses by limiting
entrapment of bacteria (Moore & Griffith, 2007). Variation in pH, oxygen tension, and
nutrient availability could also influence the effectiveness of swabbing devices to recover
Listeria spp. (Poimenidou et al. 2009). Previous studies have shown that wet surfaces
yield a better recovery rate than dry surfaces and may be attributed to inactivated cells
when the environment is low in moisture, limiting nutrient availability (Lahou &
Uyttendaele 2014; Gomez et al. 2012; Moore et al. 2002). L. monocytogenes better
attaches to surfaces after drying (especially within the first 20 minutes) (Lahou &
Uyttendaele 2014; Beresford et al., 2001) on different environmental materials as
indicated by Norwood and Gilmour (2001) suggesting that cellular structures such as

flagella, pili, and other extracellular polysaccharides may affect bacteria adhesion and
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survival under static conditions (Poimenidou et al. 2009). Hence, it is important for
cheesemakers to understand the true diversity of L. monocytogenes isolates as a function
of swabbing device and detection method since many environmental factors may affect
recovery results.

The FDA BAM recommends 3M™ or World Bioproducts© pre-moistened or dry
sponge swabs as devices that food producers can use to complete their environmental
sampling (USFDA, 2017). The 3M™ Sponge stick uses cellulose material and World
Bioproducts uses polyurethane. Polyurethane is known to be stronger and more
resistant to tearing, flaking, and fraying. The polyurethane material is also manufactured
without toxins, such as quaternary ammonium, which could accrue chemical residue
within the sponge and inhibit microbial growth (World Bioproducts, n.d.). Comparably,
cellulose is known to be manufactured with those toxic materials, which could lead to
chemical residues and subsequently cause false negative results as a result of growth
inhibition (Fort, 2011). Cellulose can also break apart and leave small pieces behind

when swabbing rough surfaces (Fort, 2011).

Conclusions

This research opens opportunity for further investigation of detection methods and
environmental swab formats in addition to the use of sanitizers and drying techniques that
may affect recovery of Listeria spp. from various surfaces. Discrepancy of results due to
the variation in porosity of environmental surfaces and should be taken into consideration
by artisan cheesemakers when implementing environmental sampling plans. The concern

for cleaning and sanitizing, especially of wooden boards, only emphasizes the need to
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establish the efficacy of environmental monitoring devices and methods and apply those

findings accordingly to the artisan cheese industry.
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Table 1: Listeria spp. used to inoculate environmental surfaces

Strain ID Source Reference/Source
ATCC 19115 (4b) Human Subject (Murray et al., 1926) Pirie
DUP-1042B (4b) Dairy Farm CW 193-10 M5-1
Lil8 Food Processing (Ma, Zhang, & Doyle, 2011) Siliker
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Table 2: Summation of results for the recovery of Listeria spp. by concentration at low levels

Target Concentrations of Listeria spp.
No. Positives/No. Samples Tested (%)

0.01 CFU/cm?

0.1 CFU/cm?

1 CFU/cm?

Total

W 20/135 (14.8)  104/135(77)  130/135(96.3)  254/405 (62.7)
Surface* DB 71/135 (52.3)  131/135(97.7)  135/135 (100)  337/405 (83.2)
FGPP 99/135(73.3)  134/135(99.3)  135/135 (100)  368/405 (90.9)
SS 92/135(68.1)  131/135(97)  135/135(100)  358/405 (88.4)
Total: 282/540 (52.2)  500/540 (92.6) 535/540 (99.1)  1,620/1,620
IM™ 94/180 (52.2)  165/180 (91.6) 178/180 (98.8) 437/540 (80.9)
Swab WBDE  107/180 (59.4) 171/180 (95)  180/180 (100)  458/540 (84.8)
WBHC 81/180 (45)  164/180 (91) 177/180 (98.3) 422/540 (78.1)
Total: 282/540 (52.2) 500/540 (92.6) 535/540(99.1)  1,620/1,620
mUSDA  80/108 (74.1)  101/108 (93.5)  108/108 (100)  289/324 (89.2)
MOPS-BLEB  54/108 (50)  107/108 (96.3) 107/108 (96.3)  268/324 (82.7)
Method* FDA 54/108 (50)  107/108 (96.3) 107/108 (96.3)  268/324 (82.7)
mFDA 78/108 (73.1)  102/108 (94.4) 107/108 (96.3)  287/324 (88.6)
SM™ELP  16/108 (14.8)  83/108(76.8)  106/108 (98.1)  205/324 (63.3)
Total: 282/540 (52.2)  500/540 (92.6) 535/540 (99.1)  1,620/1,620
Lm. 19115  101/180 (56.1) 165/180 (91.6) 179/180 (99.4)  445/540 (82.4)
Strain  L.m. 1042B  96/180(53.3)  172/180 (95.5)  180/180(100)  448/540 (83)
L. innocua  85/180 (47.2)  163/180(90.5) 176/180 (97.7)  424/540 (78.5)
Total: 282/540 (52.2) 500/540 (92.6) 535/540 (99.1)  1,620/1,620

Chi-square tests were completed on all crosstabulation analyses to determine statistically significant associations
(*=p <0.05). DB= dairy brick, FGPP= food grade polypropylene (plastic), SS= stainless steel, W= wood.
WBDE=World Bioproducts swab with Dey Engley (DE) or HiCap (HC) neutralizing buffer 3M™ EL Plate= 3M™

Environmental Listeria Plates
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Table 3: Statistical significance of Listeria spp. recovery
results by surface, swab type, method, strain, and

concentration
Independent Variables Dependent Variables
No. Positives/
No. Samples Tested (%)
DB 337/405 (83.2)**
Surface® FGPP 368/405 (90.9)**
SS 358/405 (88.4)**
\\ 254/405/ (62.7)**
3M™ 437/540 (80.9)*
Swab? WBDE 458/540 (84.8)*
WBHC 422/540 (78.1)*
3M™ EL Plate 205/324 (63.3)**
Dual MOPS-BLEB 268/324 (82.7)**
Method? FDA (Primary) 268/324 (82.7)**
mFDA 287/324 (88.6)**
mUSDA 289/324 (89.2)**
Lm. 1042B 448/540 (83)
Strain?® L.m. 19115 445/540 (82.4)
L. innocua 424/540 (78.5)
1 CFU/cm? 535/540 (99.1)**
Concentration? 0.1 CFU/cm?1 500/540 (92.6)**
0.01 CFU/cm? 282/540 (52.2)**

aChi-square tests were completed on all crosstabulation analyses to determine
statistically significant associations (**= p <0.001, *=p <0.05). DB= dairy
brick, FGPP= food grade polypropylene (plastic), SS= stainless steel, W=
wood. WBDE=World Bioproducts swab with Dey Engley (DE) or HiCap (HC)
neutralizing buffer 3M™ EL Plate= 3M™ Environmental Listeria Plates
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Table 4: Statistical significance of independent variable interactions at low
target concentrations

Independent Variables?® Sig. (p-value)
Surface and Swab 0.227
Method and Swab 0.584
Surface and Method 0.027*
Surface and Methods negative results® 0.000*
Surface and Method positive results’ 1.000
Swab and Concentration 0.983
Surface and Concentration 0.960
Surface and Concentration (w/o 1 CFU/cm?) 0.683
Surface and Strain 0.540

*Logistic regression tests were completed to determine statistical significance of

interactions between independent variables. °Pearson chi-square test was completed on
crosstabulation analyses to determine statistical significance of associations between independent
variables with negative or positive results as a layered variable. DB= dairy brick, FGPP= food grade
polypropylene (plastic), SS= stainless steel, W= wood.
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Table 5: Statistical significance of enumeration results at high target
concentrations between pairwise comparisons of swabs and surfaces

. Mean log A .
Independent Variables CFU/100cm?2® Pairwise Comparisons
Swab by (Surface and Strain)
WBDE
™ n
3M 7.633+ .109 WBHC
3MTM
+
WBDE 7.811+.109 WBHC
3MTM
WBHC 7.745+ .109
WBDE
Swab and Surface*
Swab*
WBDE*
™ n
3IM 7.633+.049 WBHC
3M ™=
BDE 811+£.04
w 7.8 049 WBHC
3MTM
WBHC 7.745+ .049
WBDE
Surface*
DB
SS 8.092+ .056 P
W*
P
DB 7.922+ .056 SS
W*
DB
P 8.108+ .056 SS
W*
DB*
w 6.797+ .056 P*
SS*

*ANOVA tests were completed to determine statistically significant associations between
swab, surfaces, and strains; Bonferroni alpha (*p<0.05) (adjustment method for pairwise
comparisons). DB= dairy brick, FGPP= food grade polypropylene (plastic), SS= stainless
steel, W= wood. WBDE/WBHC=World Bioproducts swab with Dey Engley (DE) or HiCap
(HC) neutralizing buffer.
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Table 6: Statistical significance of enumeration results at high
target concentrations between each surface and all swab
interactions

Mean log
Independent Variables CFU/100 Pairwise Comparisons
cmZa
Dairy Brick (DB)*
WBDE*
™ 4
3M 7.755+ .083 WBHC
3IM M
. =+ .
WBDE 8.226+ .083 WBHC*
3IM ™M=
WBHC 7.786+ .083
WBDE
Plastic (FGP)*
WBDE
™ +
3M 8.038+ .094 WBHC
3MTM
+
WBDE 8.335+.094 WBHC*
3M™
. +.
WBHC 7.951+ .094 WBDE*
Stainless Steel (SS)
WBDE
™ n
3M 8.068+ .085 WBHC
3MTM
. + .
WBDE 8.239+ .085 WBHLC
3MTM
BH 969+ .
WBHC 7.969+ .085 WBDE
Wood (W)*
WBDE
™ +
3M 6.672+ .135 WBHC*
3M™
+
WBDE 6.444+ 135 WBHC*
3IM ™M=
. +.
WBHC 7.275+ .135 WBDE*

*ANOVA tests were completed to determine statistically significant associations
between swabs and surfaces; Bonferroni alpha (*p<0.05) (adjustment method for
pairwise comparisons). DB= dairy brick, FGPP= food grade polypropylene (plastic),
SS= stainless steel, W= wood. WBDE/WBHC=World Bioproducts swab with Dey
Engley (DE) or HiCap (HC) neutralizing buffer.
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Table 7: Recovery by method (enriched using mFDA, FDA (BLEB), Dual Enrichment
(MOPS-BLEB), or mUSDA or enumerated with 3M™ EL Plates) and strain at low
concentrations

Recovery? (No. Positives/No. Samples Tested (%))

Method NP 19115 1042B L. innocua 18
FDA (BLEB) 324 90/108 (83.3) 90/108 (83.3) 88/108 (81.5)
DUAL (MOPS-BLEB) 324 90/108 (83.3)  90/108(83.3)  88/108 (81.5)
mFDA 324 101/108 (93.5)*  98/108 (90.7)*  88/108 (81.5%)
mUSDA 324 98/108 (90.7)  98/108 (90.7)  93/108 (86.1)
3M™ Petrifilm™ ELP 324 66/108 (61.1)  72/108 (66.7)  67/108 (62.0)

*Pearson chi square test determined that recovery by method was statistically significant (p<0.05)

Includes % recovery from dairy brick, stainless steel, food grade plastic, and wood

"Total number of swab samples taken per strain from surfaces inoculated with 0.01-1 CFU/cm? that were enriched
using FDA (BLEB), Dual Enrichment (MOPS-BLEB), or mUSDA or enumerated with 3M™ EL Plates

Table 8: Recovery by swab (3M™ environmental swabs, World Bioproducts
environmental swabs with Dey Engley neutralizing buffer (WBDE) and HiCap
neutralizing buffer (WBHC) and strain at low concentrations

Recovery? (No. Positives/No. Samples Tested (%))

Swab Nb 19115 1042B L. innocua 18
3M™ 540 150/180 (83.3) 145/180 (80.6) 142/180 (78.9)
WB® D/E 540 159/180 (88.3) 151/180 (83.9) 148/180 (82.2)
WB® HC 540 136/180 (75.6)* 152/180 (84.4)* 134/180 (74.4)*

*Pearson chi square test determined that recovery result by method was statistically significant (p<0.05)

*Includes % recovery from dairy brick, stainless steel, food grade plastic, and wood

"Total number of swab samples taken per strain from surfaces inoculated with 0.01-1 CFU/cm? CFU/ml that
were recovered using 3M™ environmental swabs, World Bioproducts environmental swabs with Dey Engley
neutralizing buffer (WBDE) and HiCap neutralizing buffer (WBHC).

Table 9: Recovery by surface (wood (W), dairy brick (DB), food grade
polypropylene (FGPP, and stainless steel (SS)) and strain at low concentrations
Recovery? (No. Positives/No. Samples Tested (%))

Surface NP 19115 1042B L. innocua 18
W 405 91/135 (67.4) 88/135 (65.2) 75/135 (55.6)
DB 405 115/135 (85.2) 113/135 (83.7) 109/135 (80.7)
FGPP 405 120/135 (88.9) 128/135 (94.8) 120/135 (88.9)
SS 405 119/135 (88.1) 119/135 (88.1) 120/135 (88.9)

*Pearson chi square test determined that recovery by method was statistically significant (p<0.05)
4Includes % recovery from dairy brick, stainless steel, food grade plastic, and wood

"Total number of swab samples taken per strain from surfaces inoculated with 0.01-1 CFU/cm? CFU/ml
that were enriched using FDA (BLEB), Dual Enrichment (MOPS-BLEB), or mUSDA or enumerated with
3M™ EL Plates
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Table 10: Statistical significance of Listeria spp. recovery results from farm environmental samples by surface, swab
type, and method

Independent Variables Dependent Variables
No. Positives/No. Samples Tested
Negative for Total Listeria
NP Listeria spp./ L.m. L. innocua  L.m. and Linnocua  spp. Isolated
No. Samples Tested from Samples®
W 36 21/36 (58.3) 2/36 (5.6) 6/36 (16.7) 7/36 (19.4) 15/36 (41.7)
Surface®™ C 36 2/36 (5.6) 5/36 (13.9) 16/36 (44.4) 13/36 (36.1) 34/36 (94.4)
FGPP 36 2/36 (5.6) 2/36 (5.6)  20/36 (55.6) 12/36 (33.3) 34/36 (94.4)
SS 36 14/36 (38.9) 3/36 (8.3) 9/36 (25) 10/36 (27.8) 22/36 (61.1)
Total: 39/144 (27.1) 12/144 (8.3) 51/144 (35.4) 42/144 (29.2) 105/144 (72.9)
3M™ 48 14/48 (29.2) 4/48 (8.3)  16/48 (33.3) 14/48 (29.2) 34/48 (70.8)
Swab? WBDE 48 10/48 (20.8) 3/48 (6.3)  16/48 (33.3) 19/48 (39.6) 38/48 (79.2)
WBHC 48 15/48 (31.3) 5/48 (10.4) 19/48 (39.6) 9/48 (18.8) 33/48 (68.8) =
Total: 39/144 (27.1) 12/144 (8.3) 51/144 (35.4) 42/144 (29.2) 105/144 (72.9)
Method® MOPS-BLEB 72 21/72 (29.2) 3/72 (4.2)  23/72 (31.9) 25/72 (34.7) 51/72 (70.8)
mUSDA 72 18/72 (25) 9/72 (12.5)  28/72 (38.9) 17/72 (23.6) 54/72 (75)
Total: 39/144 (27.1) 12/144 (8.3) 51/144 (35.4) 42/144 (29.2) 105/144 (72.9)

3Chi-square tests were completed on all crosstabulation analyses to determine statistically significant associations (**= p <0.001, *= p <0.05). °Sum of
individual samples that tested positive from L.m., L. innocua, or L.m and L. innocua. DB= dairy brick, FGPP= food grade polypropylene (plastic), SS=
stainless steel, W= wood. WBDE=World Bioproducts swab with Dey Engley (DE) or HiCap (HC) neutralizing buffer 3M™ EL Plate= 3M™
Environmental Listeria Plates

"Total number of swab samples taken per strain from surfaces inoculated with 0.01-1 CFU/cm? that were enriched using FDA (BLEB), Dual Enrichment
(MOPS-BLEB), or mUSDA or enumerated with 3M™ EL Plates.



Table 11: Statistical significance of farm environmental sampling results between
independent variable interactions

Independent Variables? Sig. (p-value)

Listeria spp. L. m. L. innocua
Surface and Method 0.698 0.667 0.395
Swab and Method 0.868 0.050 0.769
Swab and Surface 0.989 0.018* 0.799

2Logistic regression tests were completed to determine statistical significance of interactions between independent
variables at low concentrations. *=p<0.05
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Table 12: Listeria monocytogenes Dupont ID Recovered from Surfaces and Swab Formats

Surface Swab Format
DUPID — pitotype  Plastic SO ooncrete Wood ~ WBDE WBHC 3M™

L.m. Steel

1039 1039E X X

1042 1042B X X

1045 1045B X X X X X X X

1047 1047A X X

1062 1062B X X
18595 1062C X X
18645 1045E X X X
19157 1039E X X
19169 1039A X X X X

19178 1045A X X X X X
20233 1042A X X
20248 1042B X X X X X
X= presence
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Table 13: Environmental Listeria spp. contamination consistency recovered from surfaces

Surface type Sample Sites Isolates Recovered

Plastic Water Trough DUP-1042B, DUP-1045B, DUP-1045E, DUP-1045A, DUP-1042A, DUP-1039C
Stainless Steel ~ Pen Fencing DUP-1042B, DUP-1045B, DUP-1062C, DUP-1039A, DUP-1045A, DUP-1042A, DUP- 1039C
Concrete Floor of Pen DUP-1045B, DUP-1047A, DUP-1062B, DUP-1039A

Wood Barn Walls DUP-1039E, DUP-1045B, DUP-1039E, DUP-1039C

324



Modified FDA

Primary FDA

Dual Enrichment

Modified USDA

3M Envrionmental Listeria
Enumeration Plates

90 mI BLEB with pre-added selective
agents (acriflavin, nalidixic acid,
cycloheximide) to swab sample

Incubation 18-24h at 30C"

100ul of sample added to CHROMagar
eria and streaked for isolation

Incubation 18-24 h at 35C

90m| BLEB added to swab sample

Incubation 4h at 30C*

Addition of selective agents (acriflavin,nalidixic
acid, cycloheximide)

Incubation 18-24h at 30C°

Presence/absense of Listeria
confirmed by blue colonies with o
without halos

100ul of sample added to
CHROMagar™ Listeria and
streaked for isolation

Incubation 18-24h at 35C*

Presence/absense of

Listeria confirmed by

blue colonies with or
without halos

100ul of sample added to
10mi of MOPS broth

Incubation 18-24h at 35C°

100ul of sample added to|
CHROMagar™ Listeria
and streaked for isolation|

Incubation 1824 h at 35C°

Presence/absense of
listeria confirmed by
blue colonies with or

without halos

90 m! LRB added to swab| 90 ml UVM broth added
sample to swab sample

Incubation 18-24h 30C*

50ml of LRB and UVM
broth sample added to
10m| Fraser Broth

Incubation 18-24h 35C*

100ul of sample added to
CHROMagar™ Listeria
and streaked for isolation

Incubation 18-24 hat 35C*

Presence/absense of

Listeria confirmed by

blue colonies with o
without halos

Sml BPW added to swab bag

Incubation 1h at room temperature

3ml added to ENV Listera plates

Incubation 36h at 35C°

Grey colonies on plate confirm
presence of Listeria

Figure 1: Enrichment Methods against 3MTM Environmental Listeria

Enumeration Plates
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| Swab Format |

+

SIE:1 SITE: 2 SITE: 3

| mUSDA (2 swabs per site) =6 swabs |

| Swab Format |
v

SITE: 1 SITE: 2 SITE: 3

| Dual (BAX) (1 swab per site)=3 swabs |

Figure 2: Farm Site-Environmental Sampling Plan
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3M™ on P: Before WBDE on SS: Before 3M™ on P: After WBDE on SS: After

WBHC on DB: Before 3M™ on W: Before WBHC on DB: After 3M™ on W: After

Figure 3: Comparison Using MI Between All Swab Formats at 11.5x Magnification on Surfaces.
Left group: before swabbing (top left: 3M™ and P (plastic); top right: WBDE and SS (stainless steel;
bottom left: WBHC and DB (diary brick); bottom right: 3M™ and W (wood)). Right group: after
swabbing top left: 3M™ from P (plastic); top right: WBDE from SS (stainless steel); bottom left:
WBHC from DB (dairy brick); bottom right: 3M™ and W (wood). Other data not shown.

327



References

3M™. 2018. 3M™ petrifilm™ environmental Listeria plates. Available at
https://www.3m.com/3M/en_US/company-us/all-3m-products/~/PETRIPA-3M-
Petrifilm-Environmental-Listeria-Plates/?N=5002385+329378568 6 &rt=rud.
Accessed on 29 October 2018.

Aviat, F., Gerhards, C., Rodriguez-Jerez, J., Michel, V., Bayon, . Le, Ismail, R., &
Federighi, M. (2016). Microbial safety of wood in contact with food: a review.

Comprehensive reviews in food science and food safety, 15(3), 491-505.
https://doi.org/10.1111/1541-4337.12199

Beresford, M. R., Andrew, P. W., & Shama, G. (2001). Listeria monocytogenes adhers to
many materials found in food-processing environments. Journal of Applied
Microbiology, 90(6), 1000—1005. https://doi.org/10.1046/j.1365-2672.2001.01330.x

Bruhn, J. B., Vogel, B. F., & Gram, L. (2005). Bias in the Listeria monocytogenes
enrichment procedure: lineage 2 strains outcompete lineage 1 strains in university of
vermont selective enrichments. Society, 71(2), 961-967.
https://doi.org/10.1128/AEM.71.2.961

Buchanan, R. L., Gorris, L. G. M., Hayman, M. M., Jackson, T. C., & Whiting, R. C.
(2017). A review of Listeria monocytogenes: an update on outbreaks, virulence,
dose-response, ecology, and risk assessments. Food Control, 75, 1-13.
https://doi.org/10.1016/j.foodcont.2016.12.016

Busch, S. V., & Donnelly, C. W. (1992). Development of a repair-enrichment broth for
resuscitation of heat-injured Listeria monocytogenes and Listeria innocua. Applied
and Environmental Microbiology, 58(1), 14-20.

Carpentier, B., & Barre, L. (2012). Guidelines on sampling the food processing area and
equipment for the detection of Listeria monocytogenes. French Agency for Food,
Environmental and Occupational Health Safety. Available at:
https://ec.europa.eu/food/sites/food/files/safety/docs/biosafety th mc
guidelines_on_sampling.pdf. Accessed on 29 October 2018.

Carpentier, B., & Cerf, O. (2011). Review persistence of Listeria monocytogenes in food
industry equipment and premises. International J. of Food Microbiology, 145(1), 1—
8. https://doi.org/10.1016/j.ijjfoodmicro.2011.01.005

D’Amico, D. J., & Donnelly, C. W. (2009). Detection, isolation, and incidence of Listeria
spp. in small-scale artisan cheese processing facilities: a methods comparison. J. of
Food Protection, 72(12), 2499-2507.

D’Amico, D. J., & Donnelly, C. W. (2008). Enhanced detection of Listeria spp. in
farmstead cheese processing environments through dual primary enrichment, PCR,

328



and molecular subtyping. J. of Food Protection, 71(11), 2239-2248.

D'Amico, D. J., Groves, E., & Donnelly, C. W. (2008). Low incidence of foodborne
pathogens of concern in raw milk utilized for farmstead cheese production. Journal
of Food Protection, 71(8), 1580-1589.

Donnelly, C.W. (2002). Detection and isolation of Listeria monocytogenes from food
samples: implications of sublethal injury. J. AOAC Int. 85, 495-500

Donnelly, C. W. (2000). Risk Mitigation Through Identification of Source of L.
monocytogenes in Artisan/Farmstead Cheesemaking Operations, /4, 1-14.
https://doi.org/10.1001/jama.1891.02410890036007

Ferreira V., Wiedmann, M., Teixeira, P., &Stasiewicz, M. J. (2014). Listeria
monocytogenes persistence in food-associated environments: epidemiology, strain

characteristics, and implications for public health. J. of Food Protection: January
2014, Vol. 77, No. 1, pp. 150-170.

Fort, R. (2011). White Paper on Cellulose and Polyurethane Sponges for Surface
Sampling, (1), 1-5.

Gomez, D., Arifio, A., Carramifana, J.J., Rota, C., & Yangiiela, J. (2012). Comparison of
sampling procedures for recovery of Listeria monocytogenes from stainless steel
food contact surfaces. J. Food Protect. 75, 1077-1082. https://doi: 10.4315/0362-
028X.JFP-11-421.

Groves, E., & Donnelly, C. W. (2005). Comparison of 3M petrifilm environmental
Listeria plate vs. standard methods in detecting Listeria from environmental
surfaces. In JAFP Annual Meeting, Abstract.

Harter, E., Wagner, E. M., Zaiser, A., Halecker, S., Wagner, M., & Rychli, K. (2017).
Stress survival islet 2, predominantly present in Listeria monocytogenes strains of
sequence type 121, is involved in the alkaline and oxidative stress responses. J. of
Applied and Environmental Microbiology, 83(16), AEM.00827-17.
https://doi.org/10.1128/AEM.00827-17

Horter, B., & Lubrant, H. (2004). 3M petrifilm environmental Listeria plate for rapid
enumeration of Listeria from environmental surfaces. In JAFP Annual Meeting (p.
P138).

Ismail, R., Aviat, F., Gay-Perret, P., Le Bayon, I., Federighi, M., & Michel, V. (2017).
An assessment of L. monocytogenes transfer from wooden ripening shelves to

cheeses: comparison with glass and plastic surfaces. Food Control, 73, 273-280.
https://doi.org/10.1016/j.foodcont.2016.08.014

Kovacevi¢, J., Mesak, L. R., &Allen, K. J. (2012). Occurrence and characterization of
329



Listeria spp. in ready-to-eat retail foods from Vancouver, British Columbia. J. of’
Food Microbiology, 30(2), 372-378. https://doi.org/10.1016/j.fm.2011.12.015

Kremer, P. H. C., Lees, J. A., Koopmans, M. M., Ferwerda, B., Arends, A. W. M., Feller,
M. M., & Bentley, S. D. (2017). Benzalkonium tolerance genes and outcome in

Listeria monocytogenes meningitis. Clinical Microbiology and Infection, 23(4),
265.e1-265.e7. https://doi.org/10.1016/J.CM1.2016.12.008

Kusumaningrum, H. D., Van Putten, M. M., Rombouts, F. M., & Beumer, R. R. (2002).
Effects of antibacterial dishwashing liquid on foodborne pathogens and competitive
microorganisms in kitchen sponges. Journal of Food Protection, 65(1), 61-65.
https://doi.org/10.4315/0362-028X-65.1.61

Lahou, E., & Uyttendaele, M. (2014). Evaluation of three swabbing devices for detection
of Listeria monocytogenes on different types of food contact surfaces. Int. J.
Environ. 11, 804-814. http://doi:10.3390/ijerph110100804

Licitra, G., Lortal, S., & Valence, F. (2014). Wooden tools: reservoirs of microbial
biodiversity in traditional cheesemaking. Microbiology Spectrum, 2(1), 1-8.
https://doi.org/10.1128/microbiolspec. CM-0008-2012

Ma, L., Zhang, G., & Doyle, M. P. 2011. Green fluorescent protein labeling of Listeria,
Salmonella, and Escherichia coli O157:H7 for safety-related studies. PLoS ONE,
6(4), 1-7. https://doi.org/10.1371/journal.pone.0018083

Malley, T. J. V, Butts, J., & Wiedmann, M. 2015. Seek and destroy process: Listeria
monocytogenes process controls in the ready-to-eat meat and poultry industry.
Journal of Food Protection, 78(2), 436—445. https://doi.org/10.4315/0362-
028X.JFP-13-507

Mariani, C., Briandet, R., Chamba, J.-F., Notz, E., Carnet-Pantiez, A., Eyoug, R. N., &
Oulahal, N. 2007. Biofilm ecology of wooden shelves used in ripening the french

raw milk smear cheese reblochon de savoie. Journal of Dairy Science, 90(4), 1653—
1661. https://doi.org/10.3168/JDS.2006-190

Maurel, B., Mastracci, T., Spear, R., Hertault, A., Azzaoui, R., Sobocinski, J., & Haulon,
S. 2016. Branched and fenestrated options to treat aortic arch aneurysms. Journal
of Cardiovascular Sugery (Torino), 57, 686—697.
https://doi.org/10.1128/AEM.70.8.4458

Moore, G., & Griffith, C. 2002. A comparison of surface sampling methods for detecting
coliforms on food contact surfaces. Food Microbiol, 19, 65-73.

Moore, G., & Griffith, C. 2007. Problems associated with traditional hygiene swabbing:
the need for in-house standardization. Journal of Applied Microbiology, 103(4),

330



1090-1103. https://doi.org/10.1111/1.1365-2672.2007.03330.x

Nightingale, K. K., Schukken, Y. H., Nightingale, C. R., Fortes, E. D., Ho, A. J., Her, Z.,
Grohn Y.T., McDonough P.L.,Wiedmann, M. (2004). Ecology and Transmission of.
Society, 70(8), 4458—4467. https://doi.org/10.1128/AEM.70.8.4458

Norwood, D. E., & Gilmour, A. (2001). The differential adherence capabilities of two
Listeria monocytogenes strains in monoculture and multispecies biofilms as a
function of temperature. Letters in Applied Microbiology, 33(4), 320-324.
https://doi.org/10.1046/j.1472-765X.2001.01004.x

Nyachuba, D. G., & Donnelly, C. W. (2007). Comparison of 3M™ petrifilm™
environmental Listeria plates against standard enrichment methods for the detection
of Listeria monocytogenes of epidemiological significance from environmental
surfaces. Journal of Food Science, 72(9), 346-354. https://doi.org/10.1111/5.1750-
3841.2007.00554.x

Nyarko, E., Kniel, K. E., Zhou, B., Millner, P. D., Luo, Y., Handy, E. T., & Sharma, M.
(2017). Listeria monocytogenes persistence and transfer to cantaloupes in the

packing environment is affected by surface type and cleanliness. Food Control.
https://doi.org/10.1016/j.foodcont.2017.09.033

Pan, Y., Breidt, F., & Kathariou, S. (2006). Resistance of Listeria monocytogenes
biofilms to sanitizing agents in a simulated food processing environment. Applied
and Environmental Microbiology, 72(12), 7711-7717.
https://doi.org/10.1128/AEM.01065-06

Poimenidou, S., Belessi, C. A., Giaouris, E. D., Gounadaki, A. S., Nychas, G. E., &
Skandamis, P. N. (2009). Listeria monocytogenes attachment to and detachment
from stainless steel surfaces in a simulated dairy processing environment. Applied

and Environmental Microbiology,75(22), 7182-7188. doi:10.1128/aem.01359-09

Pritchard, T. J., Beliveau, C. M., Flanders, K. J., & Donnelly, C. W. (1994). Increased
incidence of Listeria species, 57(September), 770-775.

Pritchard, T. J., & Donnelly, C. W. (1999). Combined secondary enrichment of primary
enrichment broths increases Listeria detection. Journal of Food Protection, 62(5),
532-535. https://doi.org/10.4315/0362-028X-62.5.532

Sauders, B. D., K. Mangione, C. Vincent, J. Schermerhorn, C. M.
Farchione, N. B. Dumas, D. Bopp, L. Kornstein, E. D. Fortes, K.
Windham, & M. Wiedmann. (2004). Distribution of Listeria monocytogenes
molecular subtypes among human and food isolates from New York State
shows persistence of human disease-associated Listeria monocytogenes
strains in retail environments. J. Food Prot. 67:1417-1428.

331



Sauders, B. D., M. Z. Durak, E. Fortes, K. Windham, Y. Schukken,
A.J. Lembo, B. Akey, K. K. Nightingale, & M. Wiedmann. (2006).
Molecular characterization of Listeria monocytogenes from natural
and urban environments. J. Food Prot. 69:93—105.

Scallan, E., Hoekstra, R. M., Angulo, F. J., Tauxe, R. V., Widdowson, M. A., Roy, S. L.,
& Griffin, P. M. (2011). Foodborne illness acquired in the United States-major
pathogens. Emerging Infectious Diseases, 17(1), 7-15.
https://doi.org/10.3201/eid1701.P11101

Sheth, 1., Li, F., Hur, M., Laasri, A., De Jesus, A. J., Kwon, H. J., & Chen, Y. (2018).
Comparison of three enrichment schemes for the detection of low levels of

desiccation-stressed Listeria spp. from select environmental surfaces. Food Control,
84, 493—-498.https://doi.org/10.1016/j.foodcont.2017.08.022

Silva, S., Teixeira, P., Oliveira, R., & Azeredo, J. (2008). Adhesion to and viability of
Listeria monocytogenes on food contact surfaces. Journal of Food Protection, 71(7),
1379-1385. Available at http://www.ncbi.nlm.nih.gov/pubmed/18680936.Accessed
on 29 October 2018.

Takahashi, H., Kuramoto, S., Miya, S., & Kimura, B. (2011). Desiccation survival of
Listeria monocytogenes and other potential foodborne pathogens on stainless steel
surfaces is affected by different food soils. Food Control, 22(3—4), 633—637.
Available at https://doi.org/10.1016/j.foodcont.2010.09.003. Accessed 29 October
2018

U.S Center for Disease Control (CDC) (2017). "Multistate Outbreak of Listeriosis Linked
to Soft Raw Milk Cheese Made by Vulto Creamery". Available at
https://www.cdc.gov/listeria/outbreaks/soft-cheese-03-17/index.html. Accessed on
29 October 2018.

U.S Department of Agriculture/ Food Safety and Inspection Service (FSIS). (2012).
Compliance Guideline : Controlling Listeria monocytogenes in post-lethality
exposed ready-to-eat meat and poultry products, (January), 2—43. Available at
http://www.fsis.usda.gov/wps/wem/connect/d3373299-50e6-47d6-a577-
e74ale549fde/Controlling LM RTE Guideline 0912?MOD=AJPERES. Accessed
29 October 2018.

U.S Food and Drug Administration (FDA). (2017).Bacterialogical Analytical Manual
(BAM): Detection and Enumeration of Listeria monocytogenes Chapter 10.
https://www.fda.gov/Food/FoodScienceResearch/LaboratoryMethods/ucm071400.ht
m. Accessed on 29 October 2018.

U.S Food and Drug Administration (FDA) Center for Food Safety and Applied Nutrition
(USFDA/CFSAN) (2015). Testing Methodology for Listeria species or L.
monocytogenes in Environmental Samples, (October), 1-11.

332



U.S Food and Driug Administration, Center for Food Safety and Applied Nutrition.
(USFDA/CFSAN). (2017). Control of Listeria monocytogenes in ready-to-eat foods:
guidance for industry draft guidance. International Journal of Pharmaceutical &
Biological Archives, 3(Draft Guidance), 1-49. Available at
https://www.fda.gov/downloads/food/guidanceregulation/guidancedocumentsregulat
oryinformation/ucm535981.pdf. Accessed on 29 October 2018.

U.S Food and Drug Administration (FDA) Center for Food Safety and Applied Nutrition
(USFDA/CFSAN). (2018). FSMA final rule for preventive controls for human food.
Available at https://www.fda.gov/food/guidanceregulation/fsma/ucm334115.htm.
Accessed on 29 October 2018.

U.S. Food and Drug Administration. Department of Health & Human Services
(USFDA/HHS) (2017). FDA Form 483 "Vulto creamery inspectional observation
report"

U.S Food and Drug Administration. Department of Health and Human Services
(USFDA/HHS). (2018). Code of Federal Regulation Title 21. Current Good
Manufacturing Practice in Maufacturing, Packing, or Holding Human Food.
www.accessdata.fda.gov/scripts/cdrh/cfdocs/cfCFR/CFRSearch.cfm?CFRPart=112.
Accessed November 3, 2018.

Vorst, K. L., Todd, E. C. D., & Ryser, E. T. (2004). Improved quantitative recovery of
Listeria monocytogenes from stainless steel surfaces using a one-ply composite
tissue. Journal of Food Protection, 67(10), 2212-2217. Available at
http://www.ncbi.nlm.nih.gov/pubmed/15508632. Accessed on 29 October 2018.

Wiedmann, M., Bruce, J. L., Keating, C., & Johnson, A. E.,
McDonough, P. L., and Batt, C. A. (1997). Ribotypes and virulence gene
polymorphisms suggest three distinct Listeria monocytogenes
line-ages with differences in pathogenic potential. Infect. Immun. 65:2707-2716.

World Bioproducts (n.d.). "The Polyurethane Advantage". Available at

http://www.worldbioproducts.com/polyurethane.html. Accessed on 20 October
2018.

333



Comprehensive Bibliography

3M™. 2018. 3M™ petrifilm™ environmental Listeria plates. Available at
https://www.3m.com/3M/en_US/company-us/all-3m-products/~/PETRIPA-3M-
Petrifilm-Environmental-Listeria-Plates/?N=5002385+3293785686&rt=rud.
Accessed on 29 October 2018.
Archer, D. L. (2018). The evolution of FDA’s policy on Listeria monocytogenes in
ready-to-eat foods in the United States. Current Opinion in Food Science, 20, 64—
68. https://doi.org/https://doi.org/10.1016/j.cofs.2018.03.007
Aarnisalo, K., Autio, T., Sjoberg, A.-M., Lunden, J., Korkeala, H., & Suihko, M.-L.
(2003). Typing of Listeria monocytogenes isolates originating from the food
processing industry with automated ribotyping and pulsed-field gel electrophoresis.
Journal of Food Protection, 66(2), 249-255. https://doi.org/10.4315/0362-028 X-
66.2.249
Abarenkov, K., Henrik Nilsson, R., Larsson, K.-H., Alexander, 1. J., Eberhardt, U.,
Erland, S., ... Kodljalg, U. (2010). The UNITE database for molecular identification
of fungi — recent updates and future perspectives. New Phytologist, 186(2), 281-285.
https://doi.org/10.1111/j.1469-8137.2009.03160.x
Abdul-Mutalib, N.-A., Amin Nordin, S., Osman, M., Ishida, N., Tashiro, K., Sakai, K_,
... Shirai, Y. (2015). Pyrosequencing analysis of microbial community and food-
borne bacteria on restaurant cutting boards collected in Seri Kembangan, Malaysia,
and their correlation with grades of food premises. International Journal of Food
Microbiology, 200, 57-65. https://doi.org/10.1016/J.IJFOODMICRO.2015.01.022
Abdul-Raouf, U. M., Beuchat, L. R., & Ammar, M. S. (1993). Survival and growth of
Escherichia coli O157:H7 on salad vegetables. Applied and Environmental
Microbiology, 59(7), 1999 LP-2006. Retrieved from
http://aem.asm.org/content/59/7/1999.abstract
Agbaje, M., Begum, R. H., Oyekunle, M. A., Ojo, O. E., & Adenubi, O. T. (2011).
Evolution of Sa/monella nomenclature: a critical note. Folia Microbiologica, 56(6),
497-503. https://doi.org/10.1007/s12223-011-0075-4
Ahmad, R., Jilani, G., Arshad, M., Zahir, Z. A., & Khalid, A. (2007). Bio-conversion of
organic wastes for their recycling in agriculture: an overview of perspectives and
prospects. Annals of Microbiology, 57(4), 471-479.
https://doi.org/10.1007/BF03175343
Ahmed, R., Soule, G., Demczuk, W. H., Clark, C., Khakhria, R., Ratnam, S., ... Rodgers,
F. G. (2000). Epidemiologic Typing of Salmonella enterica Serotype Enteritidis in a
Canada-Wide Outbreak of Gastroenteritis due to Contaminated Cheese. Journal of
Clinical Microbiology, 38(6), 2403-2406. Retrieved from
https://jcm.asm.org/content/38/6/2403
Allard, M. W., Strain, E., Melka, D., Bunning, K., Musser, S. M., Brown, E. W., &
Timme, R. (2016). Practical Value of Food Pathogen Traceability through Building
a Whole-Genome Sequencing Network and Database. Journal of Clinical
Microbiology, 54(8), 1975 LP-1983. Retrieved from
http://jcm.asm.org/content/54/8/1975.abstract
Allerberger, F., Kreidl, P., Dierich, M. P., Klingsbichel, E., Jenewein, D., Mader, C., ...
Berghold, C. (2000). Salmonella enterica serotype Oranienburg infections associated

334



with consumption of locally produced Tyrolean cheese. Euro Surveillance : Bulletin
Europeen Sur Les Maladies Transmissibles = European Communicable Disease
Bulletin, 5(11), 123—126. Retrieved from

http://europepmc.org/abstract/ MED/12631963

Allison, S. D., & Vitousek, P. M. (1998). Extracellular enzyme activities and carbon
chemistry as drivers of tropical plant litter decomposition. Biotropica, 36(3), 285—
296. https://doi.org/10.1111/j.1744-7429.2004.tb00321.x

Almeida, G., Magalhaes, R., Carneiro, L., Santos, 1., Silva, J., Ferreira, V., ... Teixeira, P.
(2013). Foci of contamination of Listeria monocytogenes in different cheese
processing plants. International Journal of Food Microbiology, 167(3), 303—309.
https://doi.org/10.1016/j.ijfoodmicro.2013.09.006

Altekruse, S. F., Timbo, B. B., Mowbray, J. C., Bean, N. H., & Potter, M. E. (1998).
Cheese-associated outbreaks of human illness in the United States, 1973 to 1992:
sanitary manufacturing practices protect consumers. Journal of Food Protection,
61(10), 1405-1407. https://doi.org/10.4315/0362-028X-61.10.1405

American Cheese Society (ACS). (2014). Position statement on the safety of aging

cheese on wood; issued in response to the recent food and drug administration (FDA)
statement on the use of wooden shelves for cheese aging.
http://campaign.r20.constantcontact.com/render?ca=7bbd724d-fd30-4d4f-ac09-
3817c2£592a6&c=198439d0-1d97-11e3-9012-d4ae527557ea&ch=19¢65700-1d97-
11e3-901a-d4ae527557ea. Accessed 8.2.2015.

Anderson, M., Jaykus, L. A., Beaulieu, S., & Dennis, S. (2011). Pathogen-produce pair
attribution risk ranking tool to prioritize fresh produce commodity and pathogen
combinations for further evaluation (P3ARRT). Food Control, 22(12), 1865—-1872.
https://doi.org/10.1016/j.foodcont.2011.04.028

Angelo, K. M., Conrad, A. R., Saupe, A., Dragoo, H., West, N., Sorenson, A., ...
Jackson, B. R. (2017). Multistate outbreak of Listeria monocytogenes infections
linked to whole apples used in commercially produced, prepackaged caramel apples:
United States, 2014-2015. Epidemiology and Infection, 145(5), 848—856.
https://doi.org/DOI: 10.1017/S0950268816003083

Applications, W. (2002). Dairy Pipeline, /4(2), 1-12.

Arimi, S. M., Ryser, E. T., Pritchard, T. J., & Donnelly, C. W. (1997). Diversity of
Listeria ribotypes recovered from dairy cattle, silage, and dairy processing
environments. Journal of Food Protection, 60(7), 811-816.
https://doi.org/10.4315/0362-028X-60.7.811

Arul, L., Benita, G., & Balasubramanian, P. (2008). Functional insight for beta-
glucuronidase in Escherichia coli and Staphylococcus sp. RLH1. Bioinformation,
2(8), 339-343. Retrieved from
http://www.pubmedcentral.nih.gov/articlerender.fcgi?artid=2478733 &tool=pmcentr
ez&rendertype=abstract

Aruscavage, D., Phelan, P. L., Lee, K., & LeJeune, J. T. (2010). Impact of changes in
sugar exudate created by biological damage to tomato plants on the persistence of
Escherichia coli O157:H7. Journal of Food Science, 75(4).
https://doi.org/10.1111/j.1750-3841.2010.01593.x

Autio, T., Hielm, S., Miettinen, M., Sjoberg, A., Aarnisalo, K., & Bjorkroth, J. et al.
(1999). Sources of Listeria monocytogenes con- tamination in a cold-smoked

335



rainbow trout processing plant detected by pulsed-Weld gel electrophoresis typing.
Applied and Environmental Microbiology, 65(1), 150—155.

Aviat, F., Gerhards, C., Rodriguez-Jerez, J., Michel, V., Bayon, I. Le, Ismail, R., &
Federighi, M. (2016). Microbial safety of wood in contact with food: a review.
Comprehensive reviews in food science and food safety, 15(3), 491-505.
https://doi.org/10.1111/1541-4337.12199

Bachmann, H. P., & Spahr, U. (1995). The Fate of Potentially Pathogenic Bacteria in
Swiss Hard and Semihard Cheeses Made from Raw Milk. Journal of Dairy Science,
78(3), 476-483. https://doi.org/10.3168/jds.S0022-0302(95)76657-7

Bae, D., Seo, K. S., Zhang, T., & Wang, C. (2013). Characterization of a potential
Listeria monocytogenes virulence factor associated with attachment to fresh
produce. Applied and Environmental Microbiology, 79(22), 6855—6861.
https://doi.org/10.1128/AEM.01006-13

Baker, C. A., Rubinelli, P. M., Park, S. H., Carbonero, F., & Ricke, S. C. (2016). Shiga
toxin-producing Escherichia coli in food: Incidence, ecology, and detection
strategies. Food Control, 59, 407—419.
https://doi.org/10.1016/j.foodcont.2015.06.011

Barnard, R. L., Osborne, C. A., & Firestone, M. K. (2013). Responses of soil bacterial
and fungal communities to extreme desiccation and rewetting. ISME Journal, 7(11),
2229-2241. http://doi.org/10.1038/ismej.2013.104

Bellio, A., Bianchi, D. M., Vitale, N., Vernetti, L., Gallina, S., & Decastelli, L. (2018).
Behavior of Escherichia coli O157:H7 during the manufacture and ripening of
Fontina Protected Designation of Origin cheese. Journal of Dairy Science, 101(6),
4962-4970. https://doi.org/10.3168/jds.2017-13458

Beno, S. M., Stasiewicz, M. J., Andrus, A. D., Ralyea, R. D., Kent, D. J., Martin, N. H.,
... Boor, K. J. (2016). Development And Validation Of Pathogen Environmental
Monitoring Programs For Small Cheese Processing Facilities. Journal of Food
Protection, 79(12), 2095-2106. https://doi.org/10.4315/0362-028X.JFP-16-241

Beresford, M. R., Andrew, P. W., & Shama, G. (2001). Listeria monocytogenes adhers to
many materials found in food-processing environments. Journal of Applied
Microbiology, 90(6), 1000—1005. https://doi.org/10.1046/j.1365-2672.2001.01330.x

Besser, R., Lett, S., Weber, J., Doyle, M., & Barrett, T. (1993). An outbreak of diarrhea
and hemolytic uremic syndrome from Escherichia coli O157: H7 in fresh-pressed
apple cider. Jama, 30333, 7-10. Retrieved from
http://jama.jamanetwork.com/article.aspx?articleid=405799

Beuchat, L. R., & Brackett, R. E. (1991). Behavior of Listeria monocytogenes inoculated
into raw tomatoes and processed tomato products. Applied and Environmental
Microbiology, 57(5), 1367-1371.

Beuchat, L. R., Farber, J. M., Garrett, E. H., Harris, L. J., Parish, M. E., Suslow, T. V, &
Busta, F. F. (2001). Standardization of a Method To Determine the Ef cacy of
Sanitizers in Inactivating Human Pathogenic Microorganisms on Raw Fruits and
Vegetables. Journal of Food Protection, 64(7), 1079-1084.
https://doi.org/10.1111/j.1541-4337.2003.tb00034.x

Beumer, R. R., Te Giffel, M. C., Anthonie, S., & Cox, L. J. (2009). Listeria
monocytogenes. Foodborne Pathogens: Hazards, Risk Analysis and Control: Second
Edition. https://doi.org/10.1533/9781845696337.2.675

336



Beumer, R. , Giffel, M. , Kok, M. and Rombouts, F. (1996), Confirmation and
identification of Listeria spp. Letters in Applied Microbiology, 22: 448-452.
doi:10.1111/5.1472-765X.1996.tb01200.x

Beuvier, E., & Duboz, G. (2013). The Microbiology of Traditional Hard and Semihard
Cooked Mountain Cheeses. Microbiology Spectrum, 1(1), CM-0006-2012.
https://doi.org/10.1128/microbiolspec. CM-0006-2012.f1

Bezanson, G. S., Khakhria, R., Duck, D., & Lior, H. (1985). Molecular analysis confirms
food source and simultaneous involvement of two distinct but related subgroups of
Salmonella typhimurium bacteriophage type 10 in major interprovincial Sa/monella
outbreak. Applied and Environmental Microbiology, 50(5), 1279—-1284. Retrieved
from https://aem.asm.org/content/50/5/1279

Bone, F. J., Bogie, D., & Morgan-Jones, S. C. (1989). Staphylococcal food poisoning
from sheep milk cheese. Epidemiology and Infection, 103(3), 449—458.
https://doi.org/10.1017/S0950268800030855

Bonsaglia, E. C. R., Silva, N. C. C., Fernades Junior, A., Aratijo Junior, J. P., Tsunemi,
M. H., & Rall, V. L. M. (2014). Production of biofilm by Listeria monocytogenes in
different materials and temperatures. Food Control, 35(1), 386-391.
https://doi.org/10.1016/j.foodcont.2013.07.023

Borucki, M. K., Peppin, J. D., White, D., Loge, F., & Call, D. R. (2003). Variation in
biofilm formation among strains of Listeria monocytogenes. Applied and
Environmental Microbiology, 69(12), 7336—7342.
https://doi.org/10.1128/AEM.69.12.7336

Borucki, M. K., Reynolds, J., Gay, C. C., McElwain, K. L., Kim, S. H., Knowles, D. P.,
& Hu, J. (2004). Dairy farm reservoir of Listeria monocytogenes sporadic and
epidemic strains. Journal of Food Protection, 67(11), 2496-2499.
https://doi.org/10.4315/0362-028X-67.11.2496

Brandl, M. T., & Amundson, R. (2008). Leaf age as a risk factor in contamination of
lettuce with Escherichia coli O157:H7 and Salmonella enterica. Applied and
Environmental Microbiology, 74(8), 2298-2306.
https://doi.org/10.1128/AEM.02459-07

Bray, J., & Curtis, J. (1957). An Ordination of the Upland Forest Communities of
Southern Wisconsin. Ecological Monographs, 27(4), 325-349.
https://doi.org/10.2307/1942268

Brochier, V., Gourland, P., Kallassy, M., Poitrenaud, M., & Houot, S. (2012). Occurrence
of pathogens in soils and plants in a long-term field study regularly amended with
different composts and manure. Agriculture, Ecosystems and Environment, 160, 91—
98. https://doi.org/10.1016/j.agee.2011.05.021

Brooks, J. C., Martinez, B., Stratton, J., Bianchini, A., Krokstrom, R., & Hutkins, R.
(2012). Survey of raw milk cheeses for microbiological quality and prevalence of
foodborne pathogens. Food Microbiology, 31(2), 154—158.
https://doi.org/10.1016/j.fm.2012.03.013

Brosch, R., Chen, J., & Luchansky, J. B. (1994). Pulsed-field fingerprinting of listeriae:
Identification of Genomic divisions for Listeria monocytogenes and their correlation
with serovar. Applied and Environmental Microbiology, 60(7), 2584—2592.

Bruhn, J. B., Vogel, B. F., & Gram, L. (2005). Bias in the Listeria monocytogenes
Enrichment Procedure: Lineage 2 Strains Outcompete Lineage 1 Strains in

337



University of Vermont Selective Enrichments. Society, 71(2), 961-967.
https://doi.org/10.1128/AEM.71.2.961

Bryan, F. L. (1983). Epidemiology of Milk-Borne Diseases. Journal of Food Protection,
46(7), 637-649. https://doi.org/10.4315/0362-028X-46.7.637

Buazzi, M. M., Johnson, M. E., & Marth, E. H. (1992). Survival of <em>Listeria
monocytogenes</em> During the Manufacture and Ripening of Swiss Cheese.
Journal of Dairy Science, 75(2), 380-386. https://doi.org/10.3168/jds.S0022-
0302(92)77772-8

Buchanan, R. L., Gorris, L. G. M., Hayman, M. M., Jackson, T. C., & Whiting, R. C.
(2017). A review of Listeria monocytogenes: An update on outbreaks, virulence,
dose-response, ecology, and risk assessments. Food Control, 75, 1-13.
https://doi.org/10.1016/j.foodcont.2016.12.016

Burall, L. S., Grim, C. J., & Datta, A. R. (2017). A clade of Listeria monocytogenes
serotype 4b variant strains linked to recent listeriosis outbreaks associated with
produce from a defined geographic region in the US. PloS One, 12(5), €0176912—
€0176912. https://doi.org/10.1371/journal.pone.0176912

Busch, S. V., & Donnelly, C. W. (1992). Development of a repair-enrichment broth for
resuscitation of heat-injured Listeria monocytogenes and Listeria innocua. Applied
and Environmental Microbiology, 58(1), 14-20.

Caldwell, B. A. (2005). Enzyme activities as a component of soil biodiversity: A review.
Pedobiologia, 49(6), 637—644. https://doi.org/10.1016/j.pedobi.2005.06.003

Callon, C., Berdagué, J. L., Dufour, E., & Montel, M. C. (2005). The Effect of Raw Milk
Microbial Flora on the Sensory Characteristics of Salers-Type Cheeses. Journal of
Dairy Science, 88(11), 3840-3850. https://doi.org/10.3168/jds.S0022-
0302(05)73069-1

Campbell, A., & Gibbard, J. (1944). The survival of E. typhosa in cheddar cheese
manufactured from infected raw milk. Canadian Journal of Public Health, 35(4),
158-164.

Canillac, N., & Mourey, A. (2001). Antibacterial activity of the essential oil of Picea
excelsa on Listeria, Staphylococcus aureus and coliform bacteria. Food
Microbiology, 18(3), 261-268. https://doi.org/10.1006/fmic.2000.0397

Carey, C. M., Kostrzynska, M., & Thompson, S. (2009). Escherichia coli O157:H7 stress
and virulence gene expression on Romaine lettuce using comparative real-time PCR.
Journal of Microbiological Methods, 77(2), 235-242.
https://doi.org/10.1016/j.mimet.2009.02.010

Carpentier, B., & Barre, L. (2012). Guidelines on sampling the food processing area and
equipment for the detection of Listeria monocytogenes. French Agency for Food,
Environmental and Occupational Health Safety. Available at:
https://ec.europa.eu/food/sites/food/files/safety/docs/biosafety th mc
guidelines _on_sampling.pdf. Accessed on 29 October 2018.

Carpentier, B., & Cerf, O. (2011). Review - Persistence of Listeria monocytogenes in
food industry equipment and premises. International Journal of Food Microbiology,
145(1), 1-8. https://doi.org/10.1016/j.ijfoodmicro.2011.01.005

Carter, J. M., Lin, A., Clotilde, L., & Lesho, M. (2016). Rapid, multiplexed
characterization of Shiga Toxin-Producing Escherichia coli (STEC) isolates using
suspension array technology. Frontiers in Microbiology, 7(MAY), 1-6.

338



https://doi.org/10.3389/fmicb.2016.00439

Center for Disease Control and Prevention (CDC). (2017a). Listeriosis: People at Risk.
https://www.cdc.gov/listeria/risk.html. Accessed November 4, 2018.

Center for Disease Control and Prevention(CDC) (2017b). "Multistate Outbreak of
Listeriosis Linked to Soft Raw Milk Cheese Made by Vulto Creamery". Available at
https://www.cdc.gov/listeria/outbreaks/soft-cheese-03-17/index.html. Accessed on
29 October 2018.

Center for Disease Control and Prevention (CDC). (2016). )Multistate Outbreak of
Listeriosis Linked to Blue Bell Creameries Products (Final Update)
https://www.cdc.gov/listeria/outbreaks/ice-cream-03-15/index.html. Accessed
November 4, 2018.

Center for Disease Control and Prevention (CDC). (2015). Multistate Outbreak of
Listeriosis Linked to Soft Cheeses Distributed by Karoun Dairies, Inc. (Final
Update). https://www.cdc.gov/listeria/outbreaks/soft-cheeses-09-15/index.html.
Accessed November 4, 2018.

Centers for Disease Control and Prevention (CDC). (2013). National Antimicrobial
Resistance Monitoring System: Enteric Bacteria. Human Isolates Final Report.
Available at: https://www.cdc.gov/narms/pdf/2013-annual-report-narms-508c.pdf.
Accessed December 3, 2018.

Center for Disesease Control and Prevention (CDC). (2012). Foodborne Diseases Active
Surveillance Network. Food Net 2012 Surveillance Report.
https://www.cdc.gov/foodnet/PDFs/2012 annual report 508c.pdf. Accessed
December 3, 2018.

Center for Disease Control and Prevention (CDC). (2011). Multistate Outbreak of
Listeriosis Associated with Jensen Farms Cantaloupe --- United States, August--
September 201 1https://www.cdc.gov/mmwr/preview/mmwrhtml/mm6039a5.htm.
Accessed November 4, 2018.

Center for Disease Control and Prevention (CDC) (2000). Morbidity and Mortality
Report. https://www.cdc.gov/mmwr/PDF/wk/mm4940.pdf. Accessed November 4,
2018.

Cebrian, G., Condon, S., & Maiias, P. (2017). Physiology of the Inactivation of
Vegetative Bacteria by Thermal Treatments: Mode of Action, Influence of
Environmental Factors and Inactivation Kinetics. Foods, 6(12), 107.
https://doi.org/10.3390/foods6120107

Cekic, S. K., De, J., Jubair, M., & Schneider, K. R. (2017). Persistence of Indigenous
Escherichia coli in Raw Bovine Manure-Amended Soil. Journal of Food Protection,
80(9), 1562—1573. https://doi.org/10.4315/0362-028X.JFP-17-033

Center for Food Safety and Applied Nutrition. (2017). Control of Listeria monocytogenes
in Ready-To-Eat Foods: Guidance for Industry Draft Guidance. International
Journal of Pharmaceutical & Biological Archives, 3(Draft Guidance), 1-49.
Retrieved from
https://www.fda.gov/downloads/food/guidanceregulation/guidancedocumentsregulat
oryinformation/ucm535981.pdf

Chacha, M., Bojase-Moleta, G., & Majinda, R. R. T. (2005). Antimicrobial and radical
scavenging flavonoids from the stem wood of Erythrina latissima. Phytochemistry,
66(1), 99—104. https://doi.org/10.1016/j.phytochem.2004.10.013

339



Chan, M. M. Y. (2002). Antimicrobial effect of resveratrol on dermatophytes and
bacterial pathogens of the skin. Biochemical Pharmacology, 63(2), 99—104.
https://doi.org/10.1016/S0006-2952(01)00886-3

Charlton, B. R., Kinde, H., & Jensen, L. H. (1990). Environmental survey for Listeria
species in California milk processing plants. Journal of Food Protection, 53(3),
198-201. Retrieved from
http://www.cabdirect.org/abstracts/19900439663.html;jsessionid=6F67B1F6E6B48
710F8A71ATCC9612A5C

Chasseignaux, E., Toquin, M. T., Ragimbeau, C., Salvat, G., Colin, P., & Ermel, G.
(2001). Molecular epidemiology of Listeria monocytogenes isolates collected from
the environment, raw meat and raw products in two poultry- and pork-processing
plants. Journal of Applied Microbiology, 91(5), 888—899.
https://doi.org/10.1046/j.1365-2672.2001.01445.x

Chen, Y., Burall, L. S., Luo, Y., Timme, R., Melka, D., Muruvanda, T., ... Brown, E. W.
(2016). Listeria monocytogenes in Stone Fruits Linked to a Multistate Outbreak:
Enumeration of Cells and Whole-Genome Sequencing. Applied and Environmental
Microbiology, 8§2(24), 7030 LP-7040. Retrieved from
http://aem.asm.org/content/82/24/7030.abstract

Chen, Y., & Knabel, S. J. (2007). Multiplex PCR for simultaneous detection of bacteria
of the genus Listeria, Listeria monocytogenes, and major serotypes and epidemic
clones of L. monocytogenes. Applied and Environmental Microbiology, 73(19),
6299-6304. https://doi.org/10.1128/AEM.00961-07

Chen, Y., Zhang, W., & Knabel, S. J. (2007). Multi-Virulence-Locus Sequence Typing
Identifies Single Nucleotide Polymorphisms Which Differentiate Epidemic Clones
and Outbreak Strains of &lt;em&gt;Listeria monocytogenes&lt;/emé&gt; Journal of
Clinical Microbiology, 45(3), 835 LP-846. Retrieved from
http://jcm.asm.org/content/45/3/835.abstract

Cheng, Y., Siletzky, R. M., & Kathariou, S. (2008). Genomic divisions/lineages,
epidemic clones, and population structure. Handbook of Listeria monocytogenes.
CRC Press, Boca Raton, FL, 337-358.

Cobbold, R. N., Davis, M. A., Rice, D. H., Szymanski, M., Tarr, P. ., Besser, T. E., &
Hancock, D. D. (2008). Associations between Bovine, Human, and Raw Milk, and
Beef Isolates of Non-O157 Shiga Toxigenic Escherichia coli within a Restricted
Geographic Area of the United States. Journal of Food Protection, 71(5), 1023—
1027. https://doi.org/10.4315/0362-028X-71.5.1023

Cody, S., Abbott, S., Marfin, A., & Et, A. (1999). Two outbreaks of multidrug-resistant
Salmonella serotype typhimurium dt104 infections linked to raw-milk cheese in
northern california. JAMA, 281(19), 1805-1810. Retrieved from
http://dx.doi.org/10.1001/jama.281.19.1805

Communicable Disease Surveillance Centre (CDSC). 1999a. Escherichia coli O157
associated with eating unpasteurised cheese. Commun. Dis. Rep. CDR Weekly
9(13):116.

Confederation, S. (2014). Opinion on the use of wooden shelves for cheese ripening,
41(0).

Confederation Internationale des Fromagers Detaillants (CIFD). (2014). Note de

Synthése Problématique du critére E. coli sur les fromages au lait cru imposé par la

340



FDA (English translation). http://iccheesemongers.com/wp-
content/uploads/synth%c3%a8se-english-translation-vweb.pdf. Accessed 4.17.17.

Correll, W.A. (2014). Letter to American Cheese Society (ACS) with an Update on
What Has Been Done with Respect to Non-Toxigenic Escherichia coli (E. coli) in
Raw Milk Cheese, Public Health Service, Food and Drug Administration, College
Park, MD.

Cooley, M. B., Chao, D., & Mandrell, R. E. (2006). Escherichia coli O157:H7 survival
and growth on lettuce is altered by the presence of epiphytic bacteria. J Food Prot,
69(10), 2329-2335. https://doi.org/10.4315/0362-028X-69.10.2329

Cooley, M., Carychao, D., Crawford-Miksza, L., Jay, M. T., Myers, C., Rose, C., Keys
C., Farrar J., Mandrell, R. E. (2007). Incidence and tracking of Escherichia coli
O157:H7 in a major produce production region in California. PLoS ONE, 2(11).
http://doi.org/10.1371/journal.pone.0001159

Cruciata, M., Gaglio, R., Scatassa, M. L., Sala, G., Cardamone, C., Palmeri, M., ...
Settanni, L. (2018). Formation and characterization of early bacterial biofilms on
different wood typologies applied in dairy production. Applied and Environmental
Microbiology, 84(4), 1-13. https://doi.org/10.1128/AEM.02107-17

Curiale, M. S., & Lewus, C. (1994). Detection of Listeria monocytogenes in Samples
Containing Listeria innocua, 57, 1048—1051.

Cutler, A.J., Neher, D.A., Weicht, T.R., Sharma, M., and Millner, P. (2018) Escherichia
coli survival and microbial community dynamics in compost-amended soils.
Microbial Ecology MECO-D-18-00672 (submitted 10/23/18).

D’Amico, D.J. (2008). Incidence, Ecology, and Fate of Target Foodborne Pathogens in

the Cheesemaking Continuum, (October), 1-235. Thesis.

D’Amico, D.J., and Donnelly C.W. (2011). FDA’s Domestic and Imported
Cheese Compliance Program Results: January 1, 2004- December 31, 2006. J Food
Prot Trends. 31(4), 216-226.

D’Amico, D. J., & Donnelly, C. W. (2010). Microbiological quality of raw milk used for
small-scale artisan cheese production in Vermont: Effect of farm characteristics and
practices. Journal of Dairy Science, 93(1), 134—147.
https://doi.org/10.3168/jds.2009-2426

D’Amico, D. J., & Donnelly, C. W. (2009). Detection, isolation, and incidence of Listeria

spp. in small-scale artisan cheese processing facilities: a methods comparison.
Journal of Food Protection, 72(12), 2499-2507.

D’Amico, D. J., & Donnelly, C. W. (2008). Enhanced detection of Listeria spp. in
farmstead cheese processing environments through dual primary enrichment,

PCR, and molecular subtyping. Journal of Food Protection, 71(11), 2239-2248.

D’Amico, D. J., Druart, M. J., & Donnelly, C. W. (2014). Comparing the Behavior of
Multidrug-Resistant and Pansusceptible Sa/monella during the Production and
Aging of a Gouda Cheese Manufactured from Raw Milk, 77(6), 903-913.
https://doi.org/10.4315/0362-028 X.JFP-13-515

D’Amico, D. J., Druart, M. J., & Donnelly, C. W. (2010). Behavior of Escherichia coli
O157:H7 during the manufacture and aging of Gouda and stirred-curd Cheddar
cheeses manufactured from raw milk. Journal of Food Protection, 73(12), 2217—
2224,

D’Amico, D. J., Druart, M. J., & Donnelly, C. W. (2008). 60-day aging requirement does

341



not ensure safety of surface-mold-ripened soft cheeses manufactured from raw or
pasteurized milk when Listeria monocytogenes is introduced as a postprocessing
contaminant. Journal of Food Protection, 71(8), 1563—1571.

D’aoust, J.-Y., Warburton, D. W., & Sewell, A. M. (1985). Salmonella typhimurium
Phage-Type 10 from Cheddar Cheese Implicated in a Major Canadian Foodborne
Outbreak. Journal of Food Protection, 48(12), 1062—1066.
https://doi.org/10.4315/0362-028X-48.12.1062

Dalton, C. B., Austin, C. C., Sobel, J., Hayes, P. S., Bibb, W. F., Graves, L. M., ...
Griffin, P. M. (1997). An Outbreak of Gastroenteritis and Fever Due to Listeria
monocytogenes in Milk. New England Journal of Medicine, 336(2), 100—106.
https://doi.org/10.1056/NEJM199701093360204

Dawson, P., Han, 1., Cox, M., Black, C., & Simmons, L. (2007). Residence time and food
contact time effects on transfer of Salmonella Typhimurium from tile, wood and
carpet: Testing the five-second rule. Journal of Applied Microbiology, 102(4), 945—
953. https://doi.org/10.1111/1.1365-2672.2006.03171.x

De Buyser, M. L., Dufour, B., Maire, M., & Lafarge, V. (2001). Implication of milk and
milk products in food-borne diseases in France and in different industrialised
countries. International Journal of Food Microbiology, 67(1-2), 1-17.
https://doi.org/10.1016/S0168-1605(01)00443-3

De Cesare, A., Mioni, R., & Manfreda, G. (2007). Prevalence of Listeria monocytogenes
in fresh and fermented Italian sausages and ribotyping of contaminating strains.
International Journal of Food Microbiology, 120(1-2), 124—130.
https://doi.org/10.1016/j.ijfoodmicro.2007.06.009

De Jesus, A. J., & Whiting, R. C. (2003). Thermal inactivation, growth, and survival
studies of Listeria monocytogenes strains belonging to three distinct genotypic
lineages. Journal of Food Protection, 66(9), 1611-1617.
https://doi.org/10.4315/0362-028X-66.9.1611

DeLaune PB, Moore PA, Daniel TC, Lemunyon JL (2004) Effect of chemical and
microbial amendments on ammonia voltalization from composting poultry litter. J
Environ Qual 33:728-734.

de las Heras, A., Cain, R. J., Bielecka, M. K., & Vazquez-Boland, J. A. (2011).
Regulation of Listeria virulence: PrfA master and commander. Current Opinion in
Microbiology, 14(2), 118-127.
https://doi.org/https://doi.org/10.1016/7.mib.2011.01.005

Department of Health and Human Services. U.S Food and Drug Administration (FDA).
(2015). Compliance Program for Domestic and Imported Cheese and Cheese
Products. Chapter 3: Foodborne Biological Hazards. (Update of 1998 Food
Compliance Program for Domestic and Imported Cheese and Cheese Products.
Chapter 3: Foodborne Biological Hazards.).
http://www.fda.gov/downloads/Food/ComplianceEnforcement/FoodComplianceProgr
ams/UCM456592.pdf. Accessed 11.5.2015.

Department of Health and Human Services. U.S. Food and Drug Administration (FDA).
(2006). Code of Federal Regulations, chap. 1, subchapter B, title 21, part 133.
Cheeses and related cheese products. Section 133.182: soft ripened cheeses.
Available at:
http://www.accessdata.fda.gov/scripts/cdrh/cfdocs/cfcfi/CFRSearch.cfm?fr133.182.

342



Accessed 9.22.17.

Department of Health and Human Services. U.S. Food and Drug Administration (FDA).
(2002). Compliance Policy Guide: ‘‘Filth from Insects, Rodents, and Other Pests in
Food’’; Availability. Federal Register, Vol. 67, No. 231 / Monday, December 2, 2002
/ Notices. https://www.gpo.gov/fdsys/pkg/FR-2002-12-02/pdf/02-30403.pdf

Department of Health and Human Services. U.S Food and Drug Administration (FDA).
(1998). Compliance Program for Domestic and Imported Cheese and Cheese
Products. Chapter 3: Foodborne Biological Hazards.
http://www.fda.gov/Food/GuidanceComplianceRegulatorylnformation/
ComplianceEnforcement/UCMO071510.htm. Accessed 8.20.15.

De Reu, K., Grijspeerdt, K., & Herman, L. (2007). A Belgian Survey Of Hygiene
Indicator Bacteria And Pathogenic Bacteria In Raw Milk And Direct Marketing Of
Raw Milk Farm Products. Journal of Food Safety, 24(1), 17-36.
https://doi.org/10.1111/j.1745-4565.2004.tb00373.x

De Valk, H., Delarocque-Astagneau, E., Colomb, G., Ple, S., Godard, E., Vaillant, V., ...
Desenclos, J.-C. (2000). A community-wide outbreak of Salmonella enterica
serotype Typhimurium infection associated with eating a raw milk soft cheese in
France. Epidemiology and Infection, 124(1), 1-7. https://doi.org/DOI: undefined

Delbes, C., Alomar, J., Chougui, N., Martin, J.-F., & Montel, M.-C. (2006).
Staphylococcus aureus Growth and Enterotoxin Production during the Manufacture
of Uncooked, Semihard Cheese from Cows’ Raw Milk. Journal of Food Protection,
69(9), 2161-2167. https://doi.org/10.4315/0362-028X-69.9.2161

Delmotte, N., Knief, C., Chaffron, S., Innerebner, G., Roschitzki, B., Schlapbach, R, ...
Vorholt, J. A. (2009). Community proteogenomics reveals insights into the
physiology of phyllosphere bacteria. Proceedings of the National Academy of
Sciences, 106(38), 16428—16433. https://doi.org/10.1073/pnas.0905240106

Dervisoglu, M., & Yazici, F. (2001). Ripening changes of Kulek cheese in wooden and
plastic containers. Journal of Food Engineering, 48(3), 243-249.
https://doi.org/10.1016/S0260-8774(00)00164-3

Desenclos, J.-C., Bouvet, P., Benz-Lemoine, E., Grimont, F., Desqueyroux, H., Rebiere,
I., & Grimont, P. A. (1996). Large outbreak of Salmonella enterica serotype
paratyphi B infection caused by a goats {\textquoteright} milk cheese, France, 1993:
a case finding and epidemiological study. BMJ, 312(7023), 91-94.
https://doi.org/10.1136/bmj.312.7023.91

Desmasures, N., & Gueguen, M. (1997). Monitoring the microbiology of high quality
milk by monthly sampling over 2 years. Journal of Dairy Research, 64(2), 271-280.
https://doi.org/DOI: undefined

Di Grigoli, A., Francesca, N., Gaglio, R., Guarrasi, V., Moschetti, M., Scatassa, M. L., ...
Bonanno, A. (2015). The influence of the wooden equipment employed for cheese
manufacture on the characteristics of a traditional stretched cheese during ripening.
Food Microbiology, 46, 81-91. https://doi.org/10.1016/j.fm.2014.07.008

Dieuleveux, V., & Guéguen, M. (1998). Antimicrobial Effects of d-3-Phenyllactic Acid
on Listeria monocytogenes in TSB-YE Medium, Milk, and Cheese. Journal of Food
Protection, 61(10), 1281-1285. https://doi.org/10.4315/0362-028X-61.10.1281

Dineen, S. S., Takeuchi, K., Soudah, J. E., & Boor, K. J. (1998). Persistence of
Escherichia coli O157:H7 in dairy fermentation systems. Journal of Food

343



Protection®, 61(12), 1602—1608. https://doi.org/10.4315/0362-028X-61.12.1602

Djordjevic, D. (2002). Microtiter plate assay for assessment of Listeria monocytogenes
biofilm formation. Applied and Environmental Microbiology, 68(6), 2950-2958.
https://doi.org/10.1128/AEM.68.6.2950

Donnelly, C.W. (2002). Detection and isolation of Listeria monocytogenes from food
samples: implications of sublethal injury. J. AOAC Int. 85, 495-500

Donnelly, C. W. (2000). Risk Mitigation Through Identification of Source of L.
monocytogenes in Artisan/Farmstead Cheesemaking Operations, /4, 1-14.
https://doi.org/10.1001/jama.1891.02410890036007

Donnelly, C. W. (2001). Listeria monocytogenes: a Continuing Challenge. Nutrition
Reviews, 59(6), 183—194. Retrieved from http://dx.doi.org/10.1111/j.1753-
4887.2001.tb07011.x

Donnelly, C. W. (2013). From Pasteur to Probiotics : A Historical Overview of Cheese
and Microbes. Microbiology Spectrum, 1(1), CM-0001-2012.
https://doi.org/10.1128/microbiolspec. CM-0001-2012.f1

Doyle, M. P. (1991). Escherichia coli O157:H7 and its significance in foods.
International Journal of Food Microbiology, 12(4), 289-301.
https://doi.org/10.1016/0168-1605(91)90143-D

Dreux, N., Albagnac, C., Carlin, F., Morris, C. E., & Nguyen-The, C. (2007). Fate of
Listeria spp. on parsley leaves grown in laboratory and field cultures. Journal of
Applied Microbiology, 103(5), 1821-1827. https://doi.org/10.1111/j.1365-
2672.2007.03419.x

Dreux, N., Albagnac, C., Federighi, M., Carlin, F., Morris, C. E., & Nguyen-The, C.
(2007). Viable but non-culturable Listeria monocytogenes on parsley leaves and
absence of recovery to a culturable state. Journal of Applied Microbiology, 103(4),
1272—-1281. https://doi.org/10.1111/.1365-2672.2007.03351.x

Edberg, S. C., E. W. Rice, R. J. Karlin, and M. J. Allen. (2000). Escherichia coli: The

best biological drinking water indicator for public health protection. Symp. Ser. Soc.
Appl. Microbiol. (29):106S—-116S.

Edgar, R. C. (2013). UPARSE: Highly accurate OTU sequences from microbial amplicon
reads. Nature Methods, 10(10), 996-998. https://doi.org/10.1038/nmeth.2604

El-Gazzar, F. E., & Marth, E. H. (1992). Salmonellae, Salmonellosis, and Dairy Foods: A
Review. Journal of Dairy Science, 75(9), 2327-2343.
https://doi.org/10.3168/jds.S0022-0302(92)77993-4

Ellis, A., Preston, M., Borczyk, A., Miller, B., Stone, P., Hatton, B., ... Hockin, J. (1998).
A community outbreak of Salmonella berta associated with a soft cheese product.
Epidemiology and Infection, 120(1), 29-35. https://doi.org/DOI: undefined

Emerson, J. B., Keady, P. B., Brewer, T. E., Clements, N., Morgan, E. E., Awerbuch, J.,
Miller, S.L., and Fierer, N. (2015). Impacts of flood damage on airborne bacteria
and fungi in homes after the 2013 Colorado front range flood. Environmental
Science and Technology, 49(5), 2675-2684. http://doi.org/10.1021/es503845j

Erickson, M. C., & Doyle, M. P. (2007). Food as a vehicle for transmission of Shiga
toxin-producing Escherichia coli. Journal of Food Protection, 70(10), 2426-2449.
https://doi.org/10.4315/0362-028X-70.10.2426

Erickson, M. C., Webb, C. C., Diaz-Perez, J. C., Phatak, S. C., Silvoy, J. J., Davey, L., ...
Doyle, M. P. (2010). Surface And Internalized Escherichia coli O157:H7 On Field-

344



Grown Spinach And Lettuce Treated with Spray-Contaminated Irrigation Water.
Journal of Food Protection, 73(6), 1023—1029. https://doi.org/10.4315/0362-028X-
73.6.1023

European Commission. (2015). Food Law General Principles.
http://ec.europa.eu/food/safety/general food law/principles/index en.htm. Accessed
8.10.2015.

European Union (EU). (2005). Commission regulation (EC No 2073/2005 of 15
November 2005 on microbial criteria for foodstuffs. Official Journal of the European
Union. L338, 1-26. http://eur-lex.europa.eu/legal-
content/EN/TXT/PDF/?uri=CELEX:32005R2073&from=en. Accessed 4.13.17

EU Commission. (2004). Regulation (EC) No 852/2004. Official Journal of the European
Communities, 2002(May 2002), 1-54. Retrieved from http://eur-
lex.europa.eu/LexUriServ/LexUriServ.do?uri=0J:L:2004:139:0001:0054:en:PDF

European Food Safety Authority. (2009). Technical specifications for the monitoring and
reporting of verotoxigenic Escherichia coli (VTEC) on animals and food (VTEC
surveys on animals and food) on request of EFSA. EFSA Journal 2009; 7(11):1366,
7(11), 1-43. https://doi.org/10.2903/j.efsa.2009.1366.

European Food Safety Authority. (2013). Scientific Opinion on VTEC-seropathotype and
scientific criteria regarding pathogenicity assessment. EF'SA Journal, 11(4), 3138.
https://doi.org/10.2903/j.efsa.2013.3138

European Food Safety Authority (2016). The European Union summary report on trends
and sources of zoonoses, zoonotic agents and food[ Iborne outbreaks in 2015. EFSA
Journal, 14(12). https://doi.org/10.2903/j.efsa.2016.4634

European Food Safety Authority. (2007). Monitoring of verotoxigenic Escherichia coli
(VTEC) and identification of human pathogenic VTEC types Scientific Opinion of
the Panel on Biological Hazards. October, 579, 1-61.

Evans J.W., (1968). The General Agreement on Tariffs and Trade. International
Organization, 22(01), 72.

Evenson, M. L., Ward Hinds, M., Bernstein, R. S., & Bergdoll, M. S. (1988). Estimation
of human dose of staphylococcal enterotoxin A from a large outbreak of
staphylococcal food poisoning involving chocolate milk. International Journal of
Food Microbiology, 7(4), 311-316. https://doi.org/10.1016/0168-1605(88)90057-8

Ewald, S., & Notermans, S. (1988). Effect of water activity on growth and enterotoxin D
production of Staphylococcus aureus, 6, 25-30.

Fagerlund, A. (2017). crossm Cleaning and Disinfection of Biofilms Composed of
Listeria monocytogenes, 83(17), 1-21.

FAO. (1996). Corporate Document Depository.
http://www.fao.org/docrep/meeting/005/w2198e/w2198e0a.htm. Accessed 8.2.2015

Farber, J. M., & Peterkin, P. L. (1991). Listeria monocytogenes, a food-borne pathogen.
Microbiological Reviews, 55(3), 476 LP-511. Retrieved from
http://mmbr.asm.org/content/55/3/476.abstract

Farber, J. M., & Peterkin, P. 1. (2018). Listeria monocytogenes: A Food-Borne Pathogen.
Foodborne Diseases, 55(3), 157-192. https://doi.org/10.1016/B978-0-12-811444-
5.00006-3

Farrokh, C., Jordan, K., Auvray, F., Glass, K., Oppegaard, H., Raynaud, S., ... Cerf, O.
(2013). Review of Shiga-toxin-producing Escherichia coli (STEC) and their

345



significance in dairy production. International Journal of Food Microbiology,
162(2), 190-212. https://doi.org/10.1016/j.ijjfoodmicro.2012.08.008

Feng ’, P., & Lampel ’, K. A. (2016). Genetic analysis of uidA expression in
enterohaemorrhagic Escherichia colr’ serotype 01 57 : H7. Microbiology, 140(1), 1—
2. https://doi.org/10.1099/13500872-140-8-2101

Ferreira, V., Wiedmann, M., Teixeira, P., & Stasiewicz, M. J. (2014). Listeria
monocytogenes Persistence in Food-Associated Environments: Epidemiology, Strain
Characteristics, and Implications for Public Health. Journal of Food Protection,
77(1), 150-170. https://doi.org/10.4315/0362-028 X.JFP-13-150

Flanders, K. J., Pritchard, T. J., & W, C. (1995). Enhanced recovery of Listeria from
dairy-plant processing environments through combined use of repair enrichment and
selective enrichment/detection procedures. Journal of Food Protection, 58(4), 404—
409. https://doi.org/10.4315/0362-028X-58.4.404

Fleming, D. W., Cochi, S. L., MacDonald, K. L., Brondum, J., Hayes, P. S., Plikaytis, B.
D., ... Reingold, A. L. (1985). Pasteurized Milk as a Vehicle of Infection in an
Outbreak of Listeriosis. New England Journal of Medicine, 312(7), 404—407.
https://doi.org/10.1056/NEJM198502143120704

Flessa, S., Lusk, D. M., & Harris, L. J. (2005). Survival of Listeria monocytogenes on
fresh and frozen strawberries. International Journal of Food Microbiology, 101(3),
255-262. https://doi.org/10.1016/j.ijfoodmicro.2004.11.010

Florence, A., Christian, G., José¢[juan, R., Valérie, M., Le, B. 1., Rached, 1., & Michel, F.
(2016). Microbial Safety of Wood in Contact with Food: A Review. Comprehensive
Reviews in Food Science and Food Safety, 15(3), 491-505.
https://doi.org/doi:10.1111/1541-4337.12199

Fontaine, R. E., Cohen, M. L., Martin, W. T., & Vernon, T. M. (1980). Epidemic
Salmonellosis From Cheddar Cheese: Surveillance And Prevention. American
Journal Of Epidemiology, 111(2), 247-253. Retrieved from
http://dx.doi.org/10.1093/oxfordjournals.aje.al 12892

Food Standards Agency and Food Standards Scotland. (2016). UK Working Policy On
Detection Of Stec In Food By Official Controls, 1-8.

Fort, R. (2011). White Paper On Cellulose And Polyurethane Sponges For Surface
Sampling, (1), 1-5.

Foschino, R., Invernizzi, A., Barucco, R., & Stradiotto, K. (2002). Microbial
composition, including the incidence of pathogens, of goat milk from the Bergamo
region of Italy during a lactation year. Journal of Dairy Research, 69(2), 213-225.
https://doi.org/DOI: 10.1017/50022029902005459

Fox, E., Hunt, K., O’Brien, M., & Jordan, K. (2011). Listeria monocytogenes in Irish
Farmhouse cheese processing environments. International Journal of Food
Microbiology, 145(SUPPL. 1), S39-S45.
https://doi.org/10.1016/j.1jfoodmicro.2010.10.012

Franz, E., Semenov, A. V., Termorshuizen, A. J., De Vos, O. J., Bokhorst, J. G., & Van
Bruggen, A. H. C. (2008). Manure-amended soil characteristics affecting the
survival of E. coli O157:H7 in 36 Dutch soils. Environmental Microbiology, 10(2),
313-327. https://doi.org/10.1111/1.1462-2920.2007.01453 .x

Fremaux, B., Delignette-Muller, M. L., Prigent-Combaret, C., Gleizal, A., & Vernozy-
Rozand, C. (2007). Growth and survival of non-O157:H7 Shiga-toxin-producing

346



Escherichia coli in cow manure. Journal of Applied Microbiology, 102(1), 89-99.
https://doi.org/10.1111/j.1365-2672.2006.03059.x

Fremaux, B., Prigent-Combaret, C., Delignette-Muller, M. L., Mallen, B., Dothal, M.,
Gleizal, A., & Vernozy-Rozand, C. (2008). Persistence of Shiga toxin-producing
Escherichia coli O26 in various manure-amended soil types. Journal of Applied
Microbiology, 104(1), 296-304. https://doi.org/10.1111/j.1365-2672.2007.03532.x

Fremaux, B., Prigent-Combaret, C., & Vernozy-Rozand, C. (2008). Long-term survival
of Shiga toxin-producing Escherichia coli in cattle effluents and environment: An
updated review. Veterinary Microbiology, 132(1-2), 1-18.
https://doi.org/10.1016/j.vetmic.2008.05.015

Fremaux, B., Raynaud, S., Beutin, L., & Rozand, C. V. (2006). Dissemination and
persistence of Shiga toxin-producing Escherichia coli (STEC) strains on French
dairy farms. Veterinary Microbiology, 117(2—4), 180—-191.
https://doi.org/10.1016/j.vetmic.2006.04.030

Froman, M. (2014). Office of the United States Trade Representative. 2014 Report on
Sanitary and Phytosanitary Measures. (Revised from 1994), 1-116.
https://ustr.gov/sites/default/files/FINAL-2014-SPS-Report-Compiled.pdf.
Accessed 4.16.17.

FSA. (2001). Food Law, (March), 1-158. Retrieved from
https://www.food.gov.uk/sites/default/files/food law code of practice 2017.pdf

Gaglio, R., Cruciata, M., Di Gerlando, R., Scatassa, M. L., Cardamone, C., Mancuso, L.,
... Settanni, L. (2016). Microbial activation of wooden vats used for traditional
cheese production and evolution of neoformed biofilms. Applied and Environmental
Microbiology, 82(2), 585-595. https://doi.org/10.1128/AEM.02868-15

Galinari, E., da Nobrega, J. E., de Andrade, N. J., & Ferreira, C. L. de L. F. (2014).
Microbiological aspects of the biofilm on wooden utensils used to make a Brazilian
artisanal cheese. Brazilian Journal of Microbiology, 45(2), 713-720.
https://doi.org/10.1590/S1517-83822014000200047

Gasanov, U., Hughes, D., & Hansbro, P. M. (2005). Methods for the isolation and
identification of Listeria spp. and Listeria monocytogenes: A review. FEMS
Microbiology Reviews, 29(5), 851-875.
https://doi.org/10.1016/j.femsre.2004.12.002

Gay, M., Cerf, O., & Davey, K. R. (1996). Significance of prellincubation temperature
and inoculum concentration on subsequent growth of Listeria monocytogenes at
14°C. Journal of Applied Microbiology, 81(4), 433—438.
https://doi.org/10.1111/j.1365-2672.1996.tb03530.x

Genigeorgis, C. a. (1989). Present state of knowledge on staphylococcal intoxication.
International Journal of Food Microbiology, 9(4), 327-360.
https://doi.org/10.1016/0168-1605(89)90100-1

Glass, K. A., Prasad, B. B., Schlyter, J. H., Uljas, H. E., Farkye, N. Y., & Luchansky, J.
B. (1995). Effects of Acid Type and Alta™2341 on Listeria monocytogenes in a
Queso Blanco Type of Cheese. Journal of Food Protection, 58(7), 737-741.
https://doi.org/10.4315/0362-028X-58.7.737

Goepfert, J. M., Olson, N. F., & Marth, E. H. (1968). Behavior of &lt;em&gt;Salmonella
typhimuriumé&lt;/emé&gt; During Manufacture and Curing of Cheddar Cheese.
Applied Microbiology, 16(6), 862 LP-866. Retrieved from

347



http://aem.asm.org/content/16/6/862.abstract

Gomez, D., Arifo, A., Carramifiana, J.J., Rota, C., & Yangiiela, J. (2012). Comparison of
sampling procedures for recovery of Listeria monocytogenes from stainless steel
food contact surfaces. J. Food Protect. 75, 1077-1082. https://doi: 10.4315/0362-
028X.JFP-11-421.

Gomez-Lucia, E., Goyache, J., Orden, J. A., Domenech, A., Javier Hernandez, F., Ruiz-
Santa Quiteria, J. A., ... Sudrez, G. (1992). Growth of <em>Staphylococcus
aureus</em> and Synthesis of Enterotoxin During Ripening of Experimental
Manchego-Type Cheese. Journal of Dairy Science, 75(1), 19-26.
https://doi.org/10.3168/jds.S0022-0302(92)77733-9

Gottlieb, S., Wu, V.-C., Wang, Y.-T., Wang, C.-Y., Tsai, L.-J., Wu, K.-D., ... Hsueh, P.-
R. (2006). Multistate Outbreak of Listeriosis Linked to Turkey Deli Meat and
Subsequent Changes in US Regulatory Policy. Clinical Infectious Diseases, 42(1),
66—72. https://doi.org/10.1086/498509

Gough, N. L., & Dodd, C. E. R. (1998). The survival and disinfection of Salmonella
typhimurium on chopping board surfaces of wood and plastic. Food Control, 9(6),
363-368. https://doi.org/10.1016/S0956-7135(98)00127-3

Gould, L. H., Mungai, E., & Barton Behravesh, C. (2014). Outbreaks Attributed to
Cheese: Differences Between Outbreaks Caused by Unpasteurized and Pasteurized
Dairy Products, United States, 1998-2011. Foodborne Pathogens and Disease,
11(7), 545-551. https://doi.org/10.1089/fpd.2013.1650

Grace, J. B., Anderson, T. M., Olff, H., & Scheiner, S. M. (2010). On the specification of
structural equation models for ecological systems. Ecological Monographs, 8§0(1),
67-87. http://doi.org/10.1890/09-0464.1

Graves, L. M., & Swaminathan, B. (2001). PulseNet standardized protocol for subtyping
Listeria monocytogenes by macrorestriction and pulsed-field gel electrophoresis.
International Journal of Food Microbiology, 65(1-2), 55-62.
https://doi.org/10.1016/S0168-1605(00)00501-8

Graves, L. M., Swaminathan, B., Reeves, M. W., Hunter, S. B., Weaver, R. E., Plikaytis,
B. D., & Schuchat, A. (1994). Comparison of ribotyping and multilocus enzyme
electrophoresis for subtyping of Listeria monocytogenes isolates. Journal of Clinical
Microbiology, 32(12), 2936-2943.

Gray, M. J., Gray, M. J., Boor, K. J., & Boor, K. J. (2006). How the Bacterial Pathogen.
Society, 74(5), 2505-2512. https://doi.org/10.1128/IA1.74.5.2505

Gray, M. J., Zadoks, R. N., Fortes, E. D., Dogan, B., Cai, S., Chen, Y., ... Wiedmann, M.
(2004). Listeria monocytogenes isolates from foods and humans form distinct but
overlapping populations. Applied and Environmental Microbiology, 70(10), 5833—
5841. https://doi.org/10.1128/AEM.70.10.5833-5841.2004

Greenwood, M. H., Roberts, D., & Burden, P. (1991). The occurrence of Listeria species
in milk and dairy products: a national survey in England and Wales. International
Journal of Food Microbiology, 12(2), 197-206.
https://doi.org/https://doi.org/10.1016/0168-1605(91)90070-6

Gronewold, A. D., & Wolpert, R. L. (2008). Modeling the relationship between most
probable number (MPN) and colony-forming unit (CFU) estimates of fecal coliform
concentration. Water Research, 42(13), 3327-3334.
https://doi.org/10.1016/j.watres.2008.04.011

348



Groves, E., & Donnelly, C. W. (2005). Comparison of 3M Petrifilm environmental
Listeria plate vs. standard methods in detecting Listeria from environmental
surfaces. In IAFP Annual Meeting, Abstract.

Guerra, M. M., McLauchlin, J., & Bernardo, F. A. (2001). Listeria in ready-to-eat and
unprocessed foods produced in Portugal. Food Microbiology, 18(4), 423-429.
https://doi.org/https://doi.org/10.1006/fmic.2001.0421

Gutiérrez-Rodriguez, E., Gundersen, A., Sbodio, A. O., & Suslow, T. V. (2012). Variable
agronomic practices, cultivar, strain source and initial contamination dose
differentially affect survival of Escherichia coli on spinach. Journal of Applied
Microbiology, 112(1), 109—118. https://doi.org/10.1111/j.1365-2672.2011.05184.x

Habann, M., Leiman, P. G., Vandersteegen, K., Van den Bossche, A., Lavigne, R.,
Shneider, M. M., ... Klumpp, J. (2014). Listeria phage A511, a model for the
contractile tail machineries of SPO1-related bacteriophages. Molecular
Microbiology, 92(1), 84-99. https://doi.org/10.1111/mmi.12539

Haeghebaert, S., Sulem, P., Deroudille, L., Vanneroy-Adenot, E., Bagnis, O., Bouvet, P.,
... Vaillant, V. (2003). Two outbreaks of Sa/monella Enteritidis phage type 8 linked
to the consumption of Cantal cheese made with raw milk, France, 2001.
Eurosurveillance, 8(7), 151-156.
https://doi.org/https://doi.org/10.2807/esm.08.07.00419-en

Hagens, S., & Loessner, M. J. (2014). Phages of Listeria offer novel tools for diagnostics
and biocontrol. Frontiers in Microbiology, 5, 159.
https://doi.org/10.3389/fmicb.2014.00159

Hamama, A., El Hankouri, N., & El Ayadi, M. (2002). Fate of enterotoxigenic
Staphylococcus aureus in the presence of nisin-producing Lactococcus lactis strain
during manufacture of Jben, a Moroccan traditional fresh cheese. International
Dairy Journal, 12(11), 933-938. https://doi.org/https://doi.org/10.1016/S0958-
6946(02)00113-9

Hammer, P., Bockelmann, W., & Hoffmann, W. (2017). Fate of Listeria innocua during
production and ripening of smeared hard cheese made from raw milk. Journal of
Dairy Science, 100(10), 7846—7856. https://doi.org/10.3168/jds.2017-12823

Hammerling, M. J., Gollihar, J., Mortensen, C., Alnahhas, R. N., Ellington, A. D., &
Barrick, J. E. (2016). Expanded Genetic Codes Create New Mutational Routes to
Rifampicin Resistance in Escherichia coli. Molecular Biology and Evolution, 33(8),
2054-2063. https://doi.org/10.1093/molbev/msw094

Hancock, D., Besser, T., Lejeune, J., Davis, M., & Rice, D. (2001). The control of VTEC
in the animal reservoir. International Journal of Food Microbiology, 66(1-2), 71—
78. https://doi.org/10.1016/S0168-1605(00)00487-6

Haran, K. P., Godden, S. M., Boxrud, D., Jawahir, S., Bender, J. B., & Sreevatsan, S.
(2012). Prevalence and characterization of Staphylococcus aureus, including
methicillin-resistant Staphylococcus aureus, isolated from bulk tank milk from
Minnesota dairy farms. Journal of Clinical Microbiology, 50(3), 688—695.
https://doi.org/10.1128/JCM.05214-11

Hargrove, R. E., McDonough, F. E., & Mattingly, W. A. (1969). Factors Affecting
Survival Of Salmonella In Cheddar And Colby Cheese. Journal of Milk and Food
Technology, 32(12), 480—484. https://doi.org/10.4315/0022-2747-32.12.480

Harris, L. J., Bender, J., Bihn, E. A., Blessington, T., Danyluk, M. D., Delaquis, P., ...

349



Suslow, T. V. (2012). A Framework For Developing Research Protocols For
Evaluation Of Microbial Hazards And Controls during Production That Pertain to
the Quality of Agricultural Water Contacting Fresh Produce That May Be
Consumed Raw. Journal of Food Protection, 75(12), 2251-2273.
https://doi.org/10.4315/0362-028 X.JFP-12-252

Harris, L. J., Farber, J. N., Beuchat, L. R., Parish, M. E., Suslow, T. V., Garrett, E. H., &
Busta, F. F. (2003). Outbreaks associated with fresh produce: incidence, growth and
survival of pathogens in fresh and fresh-cut produce. Comprehensive Reviews in
Food Science and Food Safety, 2(s1), 78—141. https://doi.org/10.1111/j.1541-
4337.2003.tb00031.x

Harter, E., Wagner, E. M., Zaiser, A., Halecker, S., Wagner, M., & Rychli, K. (2017).
Stress survival islet 2, predominantly present in Listeria monocytogenes strains of
sequence type 121, is involved in the alkaline and oxidative stress responses.
Applied and Environmental Microbiology, 83(16).
https://doi.org/10.1128/AEM.00827-17

Headrick, M. L., Korangy, S., Bean, N. H., Angulo, F. J., Altekruse, S. F., Potter, M. E.,
& Klontz, K. C. (1998). The epidemiology of raw milk-associated foodborne disease
outbreaks reported in the United States, 1973 through 1992. American Journal of
Public Health, 88(8), 1219-1221. https://doi.org/10.2105/AJPH.88.8.1219

Health Canada. (2015). Canadian Dairy Information Centre; National Dairy Code.
http://www.dairyinfo.gc.ca/index e.php?sl=dr-rl&s2=canada&s3=ndc-cnpl&s4=05-
2005. Accessed 11.24.2016.

Health Canada and U.S. Food and Drug Administration (FDA) (2015). Joint FDA/Health
Canada Quantitative Assessment of the Risk of Listeriosis from Soft-Ripened
Cheese Consumption in the United States and Canada.
https://www.fda.gov/downloads/Food/FoodScienceResearch/RiskSafetyAssessment/
UCM429419.pdf

Health Protection Agency (HPA). (2009). Guidelines for Assessing the Microbiological
Safety of Ready-to-Eat Foods Placed on the Market. Health Protection Agency,
London., (November), 33.

Hedberg, C., Korlath, J., D’Aoust, J., & ET, A. (1992). A multistate outbreak of
Salmonella javiana and Salmonella oranienburg infections due to consumption of
contaminated cheese. JAMA, 268(22), 3203-3207. Retrieved from
http://dx.doi.org/10.1001/jama.1992.03490220047026

Heiman, K. E., Mody, R. K., Johnson, S. D., Griffin, P. M., & Gould, L. H. (2015).
Escherichia coli O157 Outbreaks in the United States , 2003 — 2012. Emerg Infect
Dis, 21(8), 1293—1301. https://doi.org/10.3201/eid2108.141364

Heuvelink, A. E., Bleumink, B., Van Den Biggelaar, F. L. A. M., Te Giffel, M. C.,
Beumer, R. R., & De Boer2, E. (1998). Occurrence and Survival of Verocytotoxin-
Producing Escherichia coli 0157 in Raw Cow’s Milk in the Netherlands. Journal of
Food Protection, 61(12), 1597-1601. https://doi.org/10.4315/0362-028X-
61.12.1597

Hill, B., Smythe, B., Lindsay, D., & Shepherd, J. (2012). Microbiology of raw milk in
New Zealand. International Journal of Food Microbiology, 157(2), 305-308.
https://doi.org/https://doi.org/10.1016/j.ijjfoodmicro.2012.03.031

Hirneisen, K. A., Sharma, M., & Kniel, K. E. (2012). Human Enteric Pathogen

350



Internalization by Root Uptake into Food Crops. Foodborne Pathogens and Disease,
9(5), 396—405. https://doi.org/10.1089/fpd.2011.1044

Ho, A.J., Lappi, V. R., & Wiedmann, M. (2007). Longitudinal Monitoring of Listeria
monocytogenes Contamination Patterns in a Farmstead Dairy Processing Facility.
Journal of Dairy Science, 90(5), 2517-2524. https://doi.org/10.3168/jds.2006-392

Ho, J., Shands, K., Friedland, G., Eckind, P., & Fraser, D. (1986). An outbreak of type 4b
Listeria monocytogenes infection involving patients from eight boston hospitals.
Archives of Internal Medicine, 146(3), 520-524. Retrieved from
http://dx.doi.org/10.1001/archinte.1986.00360150134016

Hodgson, D. A. (2002). Generalized transduction of serotype 1/2 and serotype 4b strains
of Listeria monocytogenes. Molecular Microbiology, 35(2), 312-323.

https://doi.org/10.1046/j.1365-2958.2000.01643.x

Holt, P. S., Buhr, R. J., Cunningham, D. L., & Porter R. E., J. R. (1994). Effect of Two
Different Molting Procedures on a Salmonella enteritidis Infection. Poultry Science,
73(8), 1267-1275. Retrieved from http://dx.doi.org/10.3382/ps.0731267

Honish, L., Predy, G., Hislop, N., Kowalewska-grochowska, K., Trottier, L., Kreplin, C.,
& Zazulak, 1. (2005). An Outbreak of E. coli O157:H7 Haemorrhagic colitis

Associated with Unpasteurized Gouda Cheese. Canadian Journal of Public Health,
96(3), 182—-184.

Horter, B., & Lubrant, H. (2004). 3M Petrifilm Environmental Listeria plate for rapid
enumeration of Listeria from environmental surfaces. In JAFP Annual Meeting (p.
P138).

Hu, L., Robert, C. A. M., Cadot, S., Zhang, X., Ye, M., Li, B., Manzo, D., Chervet, N.,
Steinger., Van Der H., Marcel G.A., Schlaeppi, K., Erb M. (2018). Root exudate
metabolites drive plant-soil feedbacks on growth and defense by shaping the
rhizosphere microbiota. Nature Communications, 9(1), 1-13.
https://doi.org/10.1038/s41467-018-05122-7

Hudson, L. M., Chen, J., Hill, A. R., & Griffiths, M. W. (1997). Bioluminescence: A
rapid indicator of Escherichia coli O157:H7 in selected yogurt and cheese varieties.
Journal Of Food Protection, 60(8), 891-897. https://doi.org/10.4315/0362-028X-
60.8.891

Hughes, J. M., Wilson, M. E., Johnson, K. E., Thorpe, C. M., & Sears, C. L. (2006). The
Emerging Clinical Importance of Non-O157 Shiga Toxin--Producing Escherichia
coli. Clinical Infectious Diseases, 43(12), 1587—-1595.
https://doi.org/10.1086/509573

Hussein, H. S., & Sakuma, T. (2005). Invited Review: Prevalence of Shiga Toxin-
Producing Escherichia coli in Dairy Cattle and Their Products. Journal of Dairy
Science, 88(2), 450—465. https://doi.org/10.3168/jds.S0022-0302(05)72706-5

Hutchison, M. L., Walters, L. D., Moore, A., Crookes, K. M., & Avery, S. M. (2004).
Effect of Length of Time before Incorporation on Survival of Pathogenic Bacteria
Present in Livestock Wastes Applied to Agricultural Soil Effect of Length of Time
before Incorporation on Survival of Pathogenic Bacteria Present in Livestock
Wastes Applied. Applied and Environmental Microbiology, 70(9), 5111-5118.
https://doi.org/10.1128/AEM.70.9.5111

ICMSF (1996) Intestinally pathogenic Escherichia coli Ch 7 In: Microorganisms in food
5: Microbiological specifications of food pathogens. Blackie Academic and

351



Professional, London, p. 126—140

Ingram, D. T., Patel, J., & Sharma, M. (2011). Effect of Repeated Irrigation with Water
Containing Varying Levels of Total Organic Carbon on the Persistence of
Escherichia coli O157:H7 on Baby Spinach. Journal of Food Protection, 74(5),
709-717. http://doi.org/10.4315/0362-028X.JFP-10-426.

Institute for Trade and Commercial Diplomacy (ITCD). (1999) Codex Alimentarius
Commission.
http://www.commercialdiplomacy.org/ma_projects/ma_dairy hygiene2.htm.
htm# fin27. Accessed 8.8.2015.

International Commission of Microbiological Specifications of Foods (ICMSF). (1986).
Microorganisms in Foods Book 2: Use of Data for Assessing Process Control and
Product Acceptance.
http://www.icmsf.org/publications/books.html. Accessed 6.22.2015.

International Dairy Federation (IDF). (2016). Escherichia coli as indicator in cheese
processing. http://www.fil-idf.org/wp-content/uploads/2016/12/Escherichia-coli-as-
indicators-in-cheese-processing.pdf. Accessed 2.8.2017.

Islam, M., Doyle, M. P., Phatak, S. C., Millner, P., & Jiang, X. (2005). Survival of
Escherichia coli O157:H7 in soil and on carrots and onions grown in fields treated
with contaminated manure composts or irrigation water. Food Microbiology, 22(1),
63-70. https://doi.org/10.1016/j.fm.2004.04.007

Islam, M., Morgan, J., Doyle, M. P., & Jiang, X. (2004). Fate Of Escherichia coli
O157:H7 In Manure Compost—Amended Soil And On Carrots And Onions Grown
In An Environmentally Controlled Growth Chamber. Journal of Food Protection,
67(3), 574-578. https://doi.org/10.4315/0362-028X-67.3.574

Islam, M., Morgan, J., Doyle, M. P., Phatak, S. C., Millner, P., & Jiang, X. (2004).
Persistence of Salmonella enterica Serovar Typhimurium on Lettuce and Parsley
and in Soils on Which They Were Grown in Fields Treated with Contaminated
Manure Composts or Irrigation Water. Foodborne Pathogens and Disease, 1(1), 27—
35. https://doi.org/10.1089/153531404772914437

Ismail, R., Aviat, F., Gay-Perret, P., Le Bayon, I., Federighi, M., & Michel, V. (2017).
An assessment of L. monocytogenes transfer from wooden ripening shelves to
cheeses: Comparison with glass and plastic surfaces. Food Control, 73, 273-280.
https://doi.org/10.1016/j.foodcont.2016.08.014

Ismail, R., Aviat, F., Michel, V., Le Bayon, 1., Gay-Perret, P., Kutnik, M., & Fédérighi,
M. (2013). Methods for recovering microorganisms from solid surfaces used in the
food industry: A review of the literature. International Journal of Environmental
Research and Public Health, 10(11), 6169—6183.
https://doi.org/10.3390/ijerph10116169

Ismail, R., Le Bayon, 1., Michel, V., Jequel, M., Kutnik, M., Aviat, F., & Fédérighi, M.
(2015). Comparative Study of Three Methods for Recovering Microorganisms from
Wooden Surfaces in the Food Industry. Food Analytical Methods, 8(5), 1238—1247.
https://doi.org/10.1007/s12161-014-0008-3

Iturriaga, M. H., Escartin, E. F., Beuchat, L. R., & Martinez-Peniche, R. (2003). Effect od
inoculum size, relative humidity, storage temperature, and ripening stage on the
attachment of Salmonella Montevideo to tomatoes and tomatillos. Journal of Food
Protection, 66(10), 1756—1761. https://doi.org/10.4315/0362-028X-66.10.1756

352



Jablasone, J., Warriner, K., & Griffiths, M. (2005). Interactions of Escherichia coli
O157:H7, Salmonella typhimurium and Listeria monocytogenes plants cultivated in
a gnotobiotic system. International Journal of Food Microbiology, 99(1), 7-18.
https://doi.org/10.1016/j.1jfoodmicro.2004.06.011

Jacquet, C., Doumith, M., Gordon, J. 1., Martin, P. M. V, Cossart, P., & Lecuit, M.
(2004). A molecular marker for evaluating the pathogenic potential of foodborne
Listeria monocytogenes. J Infect Dis., 189(11), 2094-2100.
https://doi.org/10.1086/420853

Jamieson, R. C., Gordon, R. J., Sharples, K. E., Stratton, G. W., & Madani, A. (2002).
Movement and persistence of fecal bacteria in agricultural soils and subsurface
drainage water: A review. Canadian Biosystems Engineering, 44, 1.1-1.9.

Jayarao, B. M., Donaldson, S. C., Straley, B. a, Sawant, a a, Hegde, N. V, & Brown, J. L.
(2006). A survey of foodborne pathogens in bulk tank milk and raw milk
consumption among farm families in pennsylvania. Journal of Dairy Science, 89(7),
2451-2458. https://doi.org/10.3168/jds.S0022-0302(06)72318-9

Jayarao, B. M., & Henning, D. R. (2001). Prevalence of Foodborne Pathogens in Bulk
Tank Milk. Journal of Dairy Science, 84(10), 2157-2162.
https://doi.org/10.3168/jds.S0022-0302(01)74661-9

Jeffers, G. T., Bruce, J. L., McDonough, P. L., Scarlett, J., Boor, K. J., & Wiedmann, M.
(2001). Comparative genetic characterization of Listeria monocytogenes isolates
from human and animal listeriosis cases. Microbiology (Reading, England), 147(Pt
5), 1095—-1104. https://doi.org/10.1099/00221287-147-5-1095

Jiang, X., Morgan, J., & Doyle, M. P. (2002). Fate of Escherichia coli O157: H7 in
Manure-Amended Soil. Applied and Environmental Microbiology, 68(5), 2605—
2609. https://doi.org/10.1128/AEM.68.5.2605

Jinneman, K. C. K., Yoshitomi, K. J., & Weagant, S. D. (2003). Multiplex real-time PCR
method to identify Shiga toxin genes stx1 and stx2 and Escherichia coli O157:
H7/H- serotype. Applied and ..., 69(10), 6327-6333.
https://doi.org/10.1128/AEM.69.10.6327

Johnson, M. E. (2013). Mesophilic and Thermophilic Cultures Used in Traditional
Cheesemaking. Microbiology Spectrum, 1(1), CM-0004-2012.
https://doi.org/10.1128/microbiolspec. CM-0004-2012.Correspondence

Jordan, K. N., & Davies, K. W. (2001). Sodium chloride enhances recovery and growth
of acid-stressed E. coli O157:H7. Letters in Applied Microbiology, 32(5), 312-315.
https://doi.org/10.1046/j.1472-765X.2001.00911.x

Jorgensen, H. J., Mork, T., Hegédsen, H. R., & Rarvik, L. M. (2005). Enterotoxigenic
Staphylococcus aureus in bulk milk in Norway. Journal of Applied Microbiology,
99(1), 158-166. https://doi.org/10.1111/1.1365-2672.2005.02569.x

Kabuki, D. Y., Kuaye, A. Y., Wiedmann, M., & Boor, K. J. (2004). Molecular Subtyping
and Tracking of Listeria monocytogenes in Latin-Style Fresh-Cheese Processing
Plants. Journal of Dairy Science, 8§7(9), 2803—-2812.
https://doi.org/10.3168/jds.S0022-0302(04)73408-6

Kadivar, H., & Stapleton, A. E. (2003). Ultraviolet radiation alters maize phyllosphere
bacterial diversity. Microbial Ecology, 45(4), 353-361.
https://doi.org/10.1007/s00248-002-1065-5

Kaper, J. B., & Sperandio, V. (2005). Bacterial Cell-to-Cell Signaling in the

353



Gastrointestinal Tract MINIREVIEW Bacterial Cell-to-Cell Signaling in the
Gastrointestinal Tract. Infection and Immunity, 73(6), 3197-3209.
https://doi.org/10.1128/1A1.73.6.3197

Karns, J. S., Van Kessel, J. S., McCluskey, B. J., & Perdue, M. L. (2005). Prevalence of
Salmonella enterica in Bulk Tank Milk from US Dairies as Determined by
Polymerase Chain Reaction*. Journal of Dairy Science, 88(10), 3475-3479.
https://doi.org/https://doi.org/10.3168/jds.S0022-0302(05)73031-9

Kathariou, S. (2002). Listeria monocytogenes virulence and pathogenicity, a food safety
perspective. Journal of Food Protection, 65(11), 1811-1829.
https://doi.org/10.4315/0362-028X-65.11.1811

Kelleher, B. P., Leahy, J. J., Henihan, a M., O’Dwyer, T. F., Sutton, D., & Leahy, M. J.
(2002). Advances in poultry litter disposal technology--a review. Bioresource
Technology, 83(1), 27-36. https://doi.org/10.1016/S0960-8524(01)00133-X

Kells, J., & Gilmour, A. (2004). Incidence of Listeria monocytogenes in two milk
processing environments, and assessment of Listeria monocytogenes blood agar for
isolation. International Journal of Food Microbiology, 91(2), 167-174.
https://doi.org/10.1016/S0168-1605(03)00378-7

Khelef, N., Lecuit, M., Buchrieser, C., Cabanes, D., Dussurget, O., & Cossart, P. (2006).
Listeria monocytogenes and the genus Listeria. In The Prokaryotes (pp. 404—476).
Springer.

Kindstedt, P. S. (2013). The Basics of Cheesemaking. Microbiology Spectrum, 1(May
2016), CM-0002-2012. https://doi.org/10.1128/microbiolspec. CM-0002-
2012.Correspondence

Knief, C., Delmotte, N., Chaffron, S., Stark, M., Innerebner, G., Wassmann, R., ...
Vorholt, J. A. (2011). Metaproteogenomic analysis of microbial communities in the
phyllosphere and rhizosphere of rice. The Isme Journal, 6, 1378. Retrieved from
http://dx.doi.org/10.1038/ismej.2011.192

Kdljalg U, Nilsson RH, Abarenkov K, Tedersoo L, Taylor AFS, Bahram M, Bates ST,
Bruns TD, Bengtsson-Palme J, Callaghan TM, Douglas B (2013). Towards a
unified paradigm for sequence-based identification of fungi. Mol Ecol 22:
5271-5277

Kovacevi¢, J., Mesak, L. R., & Allen, K. J. (2012). Occurrence and characterization of
Listeria spp. in ready-to-eat retail foods from Vancouver, British Columbia. Food
Microbiology, 30(2), 372-378. https://doi.org/10.1016/j.fm.2011.12.015

Kudva, I. T., Blanch, K., & Hovde, C. J. (1998). Analysis of Escherichia coli O157 : H7
Survival in Ovine or Bovine Manure and Manure Slurry Analysis of Escherichia
coli O157 : H7 Survival in Ovine or Bovine Manure and Manure Slurry, 64(9),
3166-3174.

Kremer, P. H. C., Lees, J. A., Koopmans, M. M., Ferwerda, B., Arends, A. W. M., Feller,
M. M., & Bentley, S. D. (2017). Benzalkonium tolerance genes and outcome in
Listeria monocytogenes meningitis. Clinical Microbiology and Infection, 23(4),
265.e1-265.¢7. https://doi.org/10.1016/J.CM1.2016.12.008

Kusumaningrum, H. D., Van Putten, M. M., Rombouts, F. M., & Beumer, R. R. (2002).
Effects of antibacterial dishwashing liquid on foodborne pathogens and competitive
microorganisms in kitchen sponges. Journal of Food Protection, 65(1), 61-65.
https://doi.org/10.4315/0362-028X-65.1.61

354



Lahou, E., & Uyttendaele, M. (2014). Evaluation of Three Swabbing Devices for
Detection of Listeria monocytogenes on Different Types of Food Contact Surfaces,
804—814. https://doi.org/10.3390/ijerph110100804

Lahou, E., & Uyttendaele, M. (2017). Growth potential of Listeria monocytogenes in
soft, semi-soft and semi-hard artisanal cheeses after post-processing contamination
in deli retail establishments. Food Control, 76, 13-23.
https://doi.org/10.1016/j.foodcont.2016.12.033

Larsen, M. H., Dalmasso, M., Ingmer, H., Langsrud, S., Malakauskas, M., Mader, A., ...
Jordan, K. (2014). Persistence of foodborne pathogens and their control in primary
and secondary food production chains. Food Control, 44, 92—109.
https://doi.org/10.1016/j.foodcont.2014.03.039

Larson, A. E., Johnson, E. A., & Nelson, J. H. (1999). Survival of Listeria
monocytogenes in Commercial Cheese Brines. Journal of Dairy Science, 82(9),
1860—-1868. https://doi.org/10.3168/jds.S0022-0302(99)75419-6

Lau, M. M., & Ingham, S. C. (2001). Survival of faecal indicator bacteria in bovine
manure incorporated into soil. Letters in Applied Microbiology, 33(2), 131-136.
http://doi.org/10.1046/j.1472-765X.2001.00962.x

Lauber, C. L., Hamady, M., Knight, R., & Fierer, N. (2009). Pyrosequencing-based
assessment of soil pH as a predictor of soil bacterial community structure at the
continental scale. Applied and Environmental Microbiology, 75(15), 5111-5120.
https://doi.org/10.1128/AEM.00335-09

Law, D. (2000). Virulence factors of Escherichia coli O157 and other Shiga toxin-
producing E. coli. Journal of Applied Microbiology, 88(5), 729-745.
https://doi.org/10.1046/j.1365-2672.2000.01031.x

Lee, S. K., Lee, H. J., Min, H. Y., Park, E. J., Lee, K. M., Ahn, Y. H., ... Pyee, J. H.
(2005). Antibacterial and antifungal activity of pinosylvin, a constituent of pine.
Fitoterapia, 76(2), 258-260. https://doi.org/10.1016/].fitote.2004.12.004

Lekkas, P. (2016). The Microbial Ecology Of Listeria monocytogenes As Impacted By
Three Environments: A Cheese Microbial Community ; A Farm Environment ; And
A Soil Microbial Community; Chapter 4: Fate Of Escherichia coli And Listeria
Species In Dairy Manure Amendments Applied In Soils In The Northeastern United
States. Thesis.

Le Loir Y., Baron F., and Gautier M. (2003). Staphylococcus aureus and food poisoning.

Genet. Mol. Res. 2 (1): 63-76.

Lemon, K. P., Higgins, D. E., & Kolter, R. (2007). Flagellar motility is critical for
Listeria monocytogenes biofilm formation. Journal of Bacteriology, 189(12), 4418—
4424, https://doi.org/10.1128/J1B.01967-06

Lemunier, M., Francou, C., Rousseaux, S., Houot, S., Dantigny, P., Piveteau, P., &
Guzzo, J. (2005). Long-term survival of pathogenic and sanitation indicator bacteria
in experimental biowaste composts. Applied and Environmental Microbiology,
71(10), 5779-5786. https://doi.org/10.1128/AEM.71.10.5779-5786.2005

Leyer, G. J., & Johnson, E. A. (1992). Acid adaptation promotes survival of Salmonella
spp. in cheese. Applied and Environmental Microbiology, 58(6), 2075 LP-2080.
Retrieved from http://aem.asm.org/content/58/6/2075.abstract

Leyer, G. J., & Johnson, E. a. (1993). Acid adaptation induces cross-protection against
environmental stresses in Salmonella typhimurium . Acid Adaptation Induces Cross-

355



Protection against Environmental Stresses in Sa/monella typhimurium, 59(6), 1842—
1847.

Licitra, G., Lortal, S., & Valence, F. (2014). Wooden Tools: Reservoirs of Microbial
Biodiversity in Traditional Cheesemaking. Microbiology Spectrum, 2(1), 1-8.
https://doi.org/10.1128/microbiolspec. CM-0008-2012

Lin, A., Kase, J. A., & Moore, M. M. (n.d.). STEC Molecular Serotyping Protocol.
https://www.fda.gov/downloads/food/foodscienceresearch/laboratorymethods/ucm3
60921.pdf. Accessed November 29, 2018.

Lin, A., Kase, J. A., Moore, M. M., Son, 1., Tran, N., Clotilde, L. M., ... Hammack, T. S.
(2013). Multilaboratory Validation of a Luminex Microbead-Based Suspension
Array for the Identification of the 11 Most Clinically Relevant Shiga Toxin—
Producing Escherichia coli O Serogroups. Journal of Food Protection, 76(5), 867—
870. https://doi.org/10.4315/0362-028X.JFP-12-468

Lin, A., Sultan, O., Lau, H. K., Wong, E., Hartman, G., & Lauzon, C. R. (2011). O
serogroup specific real time PCR assays for the detection and identification of nine
clinically relevant non-O157 STECs. Food Microbiology, 28(3), 478—483.
https://doi.org/10.1016/j.fm.2010.10.007

Lira, W. M., Macedo, C., & Marin, J. M. (2004). The incidence of Shiga toxin-producing
Escherichia coli in cattle with mastitis in Brazil. Journal of Applied Microbiology,
97(4), 861-866. https://doi.org/10.1111/1.1365-2672.2004.02384 .x

Little, C. L., Rhoades, J. R., Sagoo, S. K., Harris, J., Greenwood, M., Mithani, V., ...
McLauchlin, J. (2008). Microbiological quality of retail cheeses made from raw,
thermized or pasteurized milk in the UK. Food Microbiology, 25(2), 304-312.
https://doi.org/10.1016/j.fm.2007.10.007

Locatelli A, Spor A, Jolivet C, Piveteau P, Hartmann A (2013) Biotic and Abiotic Soil
Properties Influence Survival of Listeria monocytogenes in Soil. PLOS ONE 8(10):
€759609. https://doi.org/10.1371/journal.pone.0075969

Loessner, M. J., Rees, C. E., Stewart, G. S., & Scherer, S. (1996). Construction of
luciferase reporter bacteriophage A511::luxAB for rapid and sensitive detection of
viable Listeria cells. Applied and Environmental Microbiology, 62(4), 1133 LP-
1140. Retrieved from http://aem.asm.org/content/62/4/1133.abstract

Loessner, M. J., Wendlinger, G., & Scherer, S. (1995). Heterogeneous endolysins in
Listeria monocytogenes bacteriophages: a new class of enzymes and evidence for
conserved holin genes within the siphoviral lysis cassettes. Molecular Microbiology,
16(6), 1231-1241. https://doi.org/10.1111/j.1365-2958.1995.tb02345.x

Loir, Y. Le, Baron, F., & Gautier, M. (2003). Staphylococcus aureus and food poisoning,
2(1), 63-76.

Lomonaco, S., Verghese, B., Gerner-Smidt, P., Tarr, C., Gladney, L., Joseph, L., ...
Knabel, S. (2013). Novel Epidemic Clones of Listeria monocytogenes, United
States, 2011. Emerging Infectious Diseases, 19(1), 147-150. Retrieved from
http://search.ebscohost.com/login.aspx?direct=true&db=eih&AN=84519141&site=e
host-live

Lourencgo, A., Neves, E., & Brito, L. (2009). Susceptibility of Listeria monocytogenes
from traditional cheese-dairies to in-use sanitizers. Food Control, 20(6), 585-589.
https://doi.org/10.1016/j.foodcont.2008.08.009

Low, J. C., & Donachie, W. (1997). A review of Listeria monocytogenes and listeriosis.

356



Veterinary Journal, 153(1), 9-29. https://doi.org/10.1016/S1090-0233(97)80005-6

Lowry R. (2016). VassarStats: Website for Statistical Computation.

http://vassarstats.net/. Accessed 10.3.2016.

Licke, F. K., & Skowyrska, A. (2015). Hygienic aspects of using wooden and plastic
cutting boards, assessed in laboratory and small gastronomy units. Journal Fur
Verbraucherschutz Und Lebensmittelsicherheit, 10(4), 317-322.
https://doi.org/10.1007/s00003-015-0949-5

Lukinmaa, S., Aarnisalo, K., Suihko, M. L., & Siitonen, A. (2004). Diversity of Listeria
monocytogenes isolates of human and food origin studied by serotyping, automated
ribotyping and pulsed-field gel electrophoresis. Clinical Microbiology and Infection,
10(6), 562-568. https://doi.org/10.1111/§.1469-0691.2004.00876.x

Lundén, J., Tolvanen, R., & Korkeala, H. (2004). Human Listeriosis Outbreaks Linked to
Dairy Products in Europe. Journal of Dairy Science, 8§7(Table 1), E6-E12.
https://doi.org/10.3168/jds.S0022-0302(04)70056-9

Luo, C., Walk, S. T., Gordon, D. M., Feldgarden, M., Tiedje, J. M., & Konstantinidis, K.
T. (2011). Genome sequencing of environmental Escherichia coli expands
understanding of the ecology and speciation of the model bacterial species.
Proceedings of the National Academy of Sciences, 108(17), 7200-7205.
https://doi.org/10.1073/pnas. 1015622108

Ma, L., Zhang, G., & Doyle, M. P. (2011). Green fluorescent protein labeling of Listeria,
Salmonella, and Escherichia coli O157:H7 for safety-related studies. PLoS ONE,
6(4), 1-7. https://doi.org/10.1371/journal.pone.0018083

MacDonald, P. D. M., Whitwam, R. E., Boggs, J. D., MacCormack, J. N., Anderson, K.
L., Reardon, J. W., ... Sobel, J. (2005). Outbreak of Listeriosis among Mexican
Immigrants as a Result of Consumption of Illicitly Produced Mexican-Style Cheese.
Clinical Infectious Diseases, 40(5), 677—682. https://doi.org/10.1086/427803

Maguire, H., Cowden, J., Jacob, M., Rowe, B., Roberts, D., Bruce, J., & Mitchell, E.
(1992). An outbreak of Salmonella dublin infection in England and Wales associated
with a soft unpasteurized cows’ milk cheese. Epidemiology and Infection, 109(3),
389-396. https://doi.org/10.1017/S0950268800050378

Maher, M. M., Jordan, K. N., Upton, M. E., & Coffey, A. (2001). Growth and survival of
E. coli O157:H7 during the manufacture and ripening of a smear-ripened cheese
produced from raw milk. Journal of Applied Microbiology, 90(2), 201-207.
https://doi.org/10.1046/j.1365-2672.2001.01232.x

Malley, T. J. V, Butts, J., & Wiedmann, M. (2015). Seek and destroy process: Listeria
monocytogenes process controls in the ready-to-eat meat and poultry industry.
Journal of Food Protection, 78(2), 436—445. https://doi.org/10.4315/0362-
028X.JFP-13-507

Manan Sharma and Russell Reynnells. (2016). Importance of Soil Amendments: Survival
of Bacterial Pathogens in Manure and Compost Used as Organic Fertilizers.
Microbiology Spectrum, 4(4), 1-13. https://doi.org/doi:10.1128/microbiolspec.PFS-
0010-2015

Manning, S. D., Motiwala, A. S., Springman, A. C., Qi, W., Lacher, D. W., Ouellette, L.
M., ... Whittam, T. S. (2008). Variation in virulence among clades of Escherichia
coli O157:H7 associated with disease outbreaks. Proceedings of the National
Academy of Sciences, 105(12), 4868—4873.

357



https://doi.org/10.1073/pnas.0710834105

Mariani, C., Briandet, R., Chamba, J.-F., Notz, E., Carnet-Pantiez, A., Eyoug, R. N., &
Oulahal, N. (2007). Biofilm Ecology of Wooden Shelves Used in Ripening the
French Raw Milk Smear Cheese Reblochon de Savoie. Journal of Dairy Science,
90(4), 1653—1661. https://doi.org/10.3168/JDS.2006-190

Mariani, C., Oulahal, N., Chamba, J. F., Dubois-Brissonnet, Notz, E., & Briandet, R.
(2011). Inhibition of Listeria monocytogenes by resident biofilms present on
wooden shelves used for cheese ripening. Food Control, 22(8), 1357-1362.
https://doi.org/10.1016/j.foodcont.2011.02.012

Marielle Gay, & Albert Amgar. (2005). Factors moderating Listeria monocytogenes
growth in raw milk and in soft cheese made from raw milk. Lait, 8§5(3), 153-170.
https://doi.org/10.1051/1ait:2005010

Mark Ibekwe, A., Grieve, C. M., Papiernik, S. K., & Yang, C. H. (2009). Persistence of
Escherichia coli O157:H7 on the rhizosphere and phyllosphere of lettuce. Letters in
Applied Microbiology, 49(6), 784—790. https://doi.org/10.1111/.1472-
765X.2009.02745.x

Markland, S. M., Shortlidge, K. L., Hoover, D. G., Yaron, S., Patel, J., Singh, A., ...
Kniel, K. E. (2013). Survival of Pathogenic Escherichia coli on Basil, Lettuce, and
Spinach. Zoonoses and Public Health, 60(8), 563—-571.
https://doi.org/10.1111/zph.12033

Marouani-Gadri, N., Chassaing, D., & Carpentier, B. (2009). Comparative Evaluation Of
Biofilm Formation And Tolerance To A Chemical Shock Of Pathogenic and
Nonpathogenic Escherichia coli O157:H7 Strains. Journal of Food Protection,
72(1), 157—-164. https://doi.org/10.4315/0362-028X-72.1.157

Marouani-Gadri, N., Firmesse, O., Chassaing, D., Sandris-Nielsen, D., Arneborg, N., &
Carpentier, B. (2010). Potential of Escherichia coli O157:H7 to persist and form
viable but non-culturable cells on a food-contact surface subjected to cycles of
soiling and chemical treatment. International Journal of Food Microbiology, 144(1),
96—103. https://doi.org/10.1016/j.ijjfoodmicro.2010.09.002

Martin, N. H., Trm¢ic, A., Hsieh, T. H., Boor, K. J., & Wiedmann, M. (2016). The
evolving role of coliforms as indicators of unhygienic processing conditions in dairy
foods. Frontiers in Microbiology, 7(SEP), 1-8.
https://doi.org/10.3389/fmicb.2016.01549

Maurel, B., Mastracci, T., Spear, R., Hertault, A., Azzaoui, R., Sobocinski, J., & Haulon,
S. 2016. Branched and fenestrated options to treat aortic arch aneurysms. Journal of
Cardiovascular Sugery (Torino), 57, 686—697.
https://doi.org/10.1128/AEM.70.8.4458

McCollum, J. T., Cronquist, A. B., Silk, B. J., Jackson, K. A., O’Connor, K. A.,
Cosgrove, S., ... Mahon, B. E. (2013). Multistate Outbreak of Listeriosis Associated
with Cantaloupe. New England Journal of Medicine, 369(10), 944-953.
https://doi.org/10.1056/NEJMoal215837

Mccollum, J. T., WILLIAMS, N. J., BEAM, S. W., COSGROVE, S., ETTESTAD, P. J.,
GHOSH, T. S., ... CRONQUIST, A. B. (2012). Multistate Outbreak of Escherichia
coli O157:H7 Infections Associated with In-Store Sampling of an Aged Raw-Milk
Gouda Cheese, 2010. Journal of Food Protection, 75(10), 1759-1765.
https://doi.org/10.4315/0362-028 X.JFP-12-136

358



McDonald, D., Price, M. N., Goodrich, J., Nawrocki, E. P., Desantis, T. Z., Probst, A.,
Andersen G.L., Knight R., Hugenholtz, P. (2011). An improved Greengenes
taxonomy with explicit ranks for ecological and evolutionary analyses of bacteria
and archaea. ISME Journal, 6(3), 610—618. http://doi.org/10.1038/ismej.2011.139

McDonough, P. L., Rossiter, C. A., Rebhun, R. B., Stehman, S. M., Lein, D. H., & Shin,
S. J. (2000). Prevalence of Escherichia coli O157 : H7 from cull dairy cows in New
York State and comparison of culture methods used during preharvest food safety
investigations. Journal of Clinical Microbiology, 38 (1)(1), 318-322.

McKellar, R. C., Lu, X., & Delaquis, P. J. (2002). A probability model describing the
interface between survival and death of Escherichia coli O157:H7 in a mayonnaise
model system. Food Microbiology, 19(2-3), 235-247.
https://doi.org/10.1006/fmic.2001.0449

McLauchlin, J., Greenwood, M. H., & Pini, P. N. (1990). The occurrence of Listeria
monocytogenes in cheese from a manufacturer associated with a case of listeriosis.

International Journal of Food Microbiology, 10(3—4), 255-262.
https://doi.org/10.1016/0168-1605(90)90073-E

McLaughlin, H. P., Casey, P. G., Cotter, J., Gahan, C. G. M., & Hill, C. (2011). Factors
affecting survival of Listeria monocytogenes and Listeria innocua in soil samples.

Archives of Microbiology, 193(11), 775-785. https://doi.org/10.1007/s00203-011-
0716-7

Mcmanus, C., & LANIER, J. M. (1987). Salmonella, Campylobacter jejuni, and Yersinia
enterocolitica in Raw Milk. Journal of Food Protection, 50(1), 51-55.
https://doi.org/10.4315/0362-028X-50.1.51

Mead, P. S., Slutsker, L., Dietz, V., McCaig, L. F., Bresee, J. S., Shapiro, C., ... Tauxe,
R. V. (1999). Food-related illness and death in the United States. Emerging

Infectious Diseases, 5(5), 607—625. https://doi.org/10.3201/e1d0505.990502

Mehta, A., & Tatini, S. R. (1994). An Evaluation of the Microbiological Safety of
Reduced-Fat Cheddar-like Cheese. Journal of Food Protection, 57(9), 776—779.
https://doi.org/10.4315/0362-028X-57.9.776

Melo, J., Andrew, P. W., & Faleiro, M. L. (2015). Listeria monocytogenes in cheese and
the dairy environment remains a food safety challenge: The role of stress responses.

Food Research International, 67, 75-90.
https://doi.org/10.1016/j.foodres.2014.10.031

Meyrand, A., Boutrand-Loei S., Ray-Gueniot S., Mazuy C., Gaspard, C.E., Jaubert G.,
Perrin G., Lapeyre C., Vernozy-Rozand C. 1998. (1998). Growth and enterotoxin

production of Staphylococcus aureus during the manufacture and ripening of
Camembert-type cheeses from raw goats’ milk. J App Microbiol. 85(3), pp.537—
544 https://doi.org/10.1046/j.1365-2672.1998.853531.x

Midelet, G., & Carpentier, B. (2002). from Various Materials to Beef. Society, 68(8),
4015-4024. https://doi.org/10.1128/AEM.68.8.4015

Midelet, G., & Carpentier, B. (2006). Construction and Analysis of Fractional
Multifactorial Designs To Study Attachment Strength and Transfer of Listeria
monocytogenes from Pure or Mixed Biofilms after Contact with a Solid Model
Food, 72(4), 2313-2321. https://doi.org/10.1128/AEM.72.4.2313

Miller, A. J., Brown, T., & Call, J. E. (1996). Comparison of Wooden and Polyethylene
Cutting Boards : Potential for the Attachment and Removal of Bacteria from Ground

359



Beef. Journal of Food Protection, 59(8), 854—858. https://doi.org/10.4315/0362-
028X-59.8.854

Miller, D. N., & Berry, E. D. (2005). Odor Compounds , Nitrogen Losses , and Dust, 653,
644-655.

Millet, L., Saubusse, M., Didienne, R., Tessier, L., & Montel, M. C. (2006). Control of
Listeria monocytogenes in raw-milk cheeses. International Journal of Food
Microbiology, 108(1), 105-114.
https://doi.org/https://doi.org/10.1016/j.ijfoodmicro.2005.11.004

Montet, M. P., Jamet, E., Ganet, S., Dizin, M., Miszczycha, S., Duni¢re, L., Thevenot D.,
& Vernozy-Rozand, C. (2009). Growth and survival of acid-resistant and non-acid-
resistant Shiga-toxin-producing Escherichia coli strains during the manufacture and
ripening of Camembert cheese. International Journal of Microbiology, 2009(1996).
https://doi.org/10.1155/2009/653481

Montibus, M., Ismail, R., Michel, V., Federighi, M., Aviat, F., & Le Bayon, 1. (2016).
Assessment of Penicillium expansum and Escherichia coli transfer from poplar
crates to apples. Food Control, 60, 95-102.
https://doi.org/10.1016/j.foodcont.2015.07.025

Moore, G., & Griffith, C. (2007). Problems associated with traditional hygiene swabbing:
The need for in-house standardization. Journal of Applied Microbiology, 103(4),
1090-1103. https://doi.org/10.1111/.1365-2672.2007.03330.x

Moore, G., & Griffith, C. 2002. A comparison of surface sampling methods for detecting

coliforms on food contact surfaces. Food Microbiol, 19, 65-73.

Moorhead, D. L., Rinkes, Z. L., Sinsabaugh, R. L., & Weintraub, M. N. (2013). Dynamic
relationships between microbial biomass, respiration, inorganic nutrients and
enzyme activities: Informing enzyme-based decomposition models. Frontiers in
Microbiology, 4(AUG), 1-12. https://doi.org/10.3389/fmicb.2013.00223

Moorhead, D. L., Sinsabaugh, R. L., Hill, B. H., & Weintraub, M. N. (2016). Vector
analysis of ecoenzyme activities reveal constraints on coupled C, N and P dynamics.
Soil Biology and Biochemistry, 93, 1-7.
https://doi.org/10.1016/j.s01l1b10.2015.10.019

Mootian, G., Wu, W.-H., & Matthews, K. R. (2009). Transfer of Escherichia coli
0O157:H7 from Soil, Water, and Manure Contaminated with Low Numbers of the
Pathogen to Lettuce Plants. Journal of Food Protection, 72(11), 2308-2312.
https://doi.org/10.4315/0362-028X-72.11.2308

Morris, C. E., & Monier, J.-M. (2003). THE ecologlical significance of biofilm formation
by plant-associated bacteria. Annual Review of Phytopathology, 41(1), 429—-453.
https://doi.org/10.1146/annurev.phyto.41.022103.134521

Mourey, A., & Canillac, N. (2002). Anti-Listeria monocytogenes activity of essential oils
components of conifers. Food Control, 13(4-5), 289-292.
https://doi.org/10.1016/S0956-7135(02)00026-9

Moyne, A. L., Sudarshana, M. R., Blessington, T., Koike, S. T., Cahn, M. D., & Harris,
L.J. (2011). Fate of Escherichia coli O157:H7 in field-inoculated lettuce. Food
Microbiology, 28(8), 1417-1425. https://doi.org/10.1016/j.fm.2011.02.001

Muhterem-Uyar, M., Dalmasso, M., Bolocan, A. S., Hernandez, M., Kapetanakou, A. E.,
Kuchta, T., ... Wagner, M. (2015). Environmental sampling for Listeria
monocytogenes control in food processing facilities reveals three contamination

360



scenarios. Food Control, 51, 94-107. https://doi.org/10.1016/j.foodcont.2014.10.042

Mukherjee, A., Cho, S., Scheftel, J., Jawahir, S., Smith, K., & Diez-Gonzalez, F. (2006).
Soil survival of Escherichia coli O157:H7 acquired by a child from garden soil
recently fertilized with cattle manure. Journal of Applied Microbiology, 101(2),
429-436. https://doi.org/10.1111/1.1365-2672.2006.02913.x

Muniesa, M., Hammerl, J. A., Hertwig, S., Appel, B., & Br??ssow, H. (2012). Shiga
toxin-producing Escherichia coli O104:H4: A new challenge for microbiology.
Applied and Environmental Microbiology, 78(12), 4065-4073.
https://doi.org/10.1128/AEM.00217-12

Murano, E. A., & Pierson, M. D. (1992). Effect of Heat Shock and Growth Atmosphere
on the Heat Resistance of Escherichia coli O157:H7. Journal of Food Protection,
55(3), 171-175. Retrieved from
http://www.ingentaconnect.com/content/iafp/jfp/1992/00000055/00000003/art00005

Muraoka, W., Gay, C., Knowles, D., & Borucki, M. (2003). Prevalence of Listeria
monocytogenes Subtypes in Bulk Milk of the Pacific Northwest. Journal of Food
Protection, 66(8), 1413—1419. https://doi.org/10.4315/0362-028X-66.8.1413

Murinda, S. E., Nguyen, L. T., Ivey, S. J., Gillespie, B. E., Almeida, R. A., Draughon, F.
A., & Oliver, S. P. (2002). Molecular Characterization of Salmonella spp. Isolated
from Bulk Tank Milk and Cull Dairy Cow Fecal Samples. Journal of Food
Protection, 65(7), 1100-1105. https://doi.org/10.4315/0362-028X-65.7.1100

Nadon, C. A., Woodward, D. L., Young, C., Rodgers, F. G., & Wiedmann, M. (2001).
Correlations between Molecular Subtyping and Serotyping of Listeria
monocytogenes Correlations between Molecular Subtyping and Serotyping of
Listeria monocytogenes. Journal of Clinical Microbiology, 39(7), 2704-2707.
https://doi.org/10.1128/JCM.39.7.2704

Nataro, J. P. & Kaper J. B. (1998). Diarrheagenic Escherichia coli. Clinical Microbiology
Reviews, 11(1), 142-201. ; DOIL: 10.1128/CMR.11.1.142

Natvig, E. E., Ingham, S. C., Ingham, B. H., Cooperband, L. R., & Roper, T. R. (2002).
Salmonella enterica serovar typhimurium and Escherichia coli contamination of root
and leaf vegetables grown in soils with incorporated bovine manure. Applied and
Environmental Microbiology, 68(6), 2737-2744.
https://doi.org/10.1128/AEM.68.6.2737-2744.2002

Navas, J., Ortiz, S., Lopez, P., Jantzen, M. M., Lopez, V., & Martinez-Suarez, J. V.
(2006). Evaluation of effects of primary and secondary enrichment for the detection
of Listeria monocytogenes by real-time PCR in retail ground chicken meat.
Foodborne Pathogens and Disease, 3(4), 347-354.
https://doi.org/10.1089/fpd.2006.3.347

Neher, D. A., Weicht, T. R., Bates, S. T., Leff, J. W., & Fierer, N. (2013). Changes in
bacterial and fungal communities across compost recipes, preparation methods, and
composting times. PLoS ONE, 8(11). http://doi.org/10.1371/journal.pone.0079512

Neher, D. A., Wu, J., Barbercheck, M. E., & Anas, O. (2005). Ecosystem type affects
interpretation of soil nematode community measures. Applied Soil Ecology, 30(1),
47—-64. http://doi.org/10.1016/j.apsoil.2005.01.002

Nightingale, K. K., Schukken, Y. H., Nightingale, C. R., Fortes, E. D., Ho, A. J., Her, Z.,
McDonough P.L., Wiedmann, M. (2004). Ecology and Transmission of Listeria

361



monocytogenes Infecting Ruminants and in the Farm Environment, 70(8), 4458—
4467. Appl Environ Microbiol. http://doi.org/10.1128/AEM.70.8.4458

Nolan, D. A., Chamblin, D. C., & Troller, J. A. (1992). Minimal water activity levels for
growth and survival of Listeria monocytogenes and Listeria innocua. International
Journal of Food Microbiology, 16(4), 323-335. https://doi.org/10.1016/0168-
1605(92)90034-Z

Norton, D. M., Mccamey, M. A., Gall, K. L., Scarlett, J. M., Boor, K. J., Wiedmann, M.,
& Camey, M. A. M. C. (2001). Molecular studies on the ecology of Listeria
monocytogenes in the smoked fish processing industry. Applied and Environmental
Microbiology, 67(1), 198-205. https://doi.org/10.1128/AEM.67.1.198

Norton, D. M., Scarlett, J. M., Horton, K., Sue, D., Thimothe, J., Boor, K. J., &
Wiedmann, M. (2001). Characterization and pathogenic potential of Listeria
monocytogenes isolates from the smoked fish industry. Applied and Environmental
Microbiology, 67(2), 646—653. https://doi.org/10.1128/ AEM.67.2.646-653.2001

Norwood, D. E., & AGilmour. (2001). The differential adherence capabilities of two
Listeria monocytogenes strains in monoculture and multispecies biofilms as a
function of temperature. Letters in Applied Microbiology, 33(4), 320-324.
https://doi.org/10.1046/j.1472-765X.2001.01004.x

Nutrition, C. for F. S. and A. (n.d.). Laboratory Methods - BAM: Detection and
Enumeration of Listeria monocytogenes.

Nyachuba, D. G., & Donnelly, C. W. (2007). Comparison of 3M™ Petrifilm™
environmental Listeria plates against standard enrichment methods for the detection
of Listeria monocytogenes of epidemiological significance from environmental
surfaces. Journal of Food Science, 72(9), 346-354. https://doi.org/10.1111/5.1750-
3841.2007.00554.x

Nyarko, E., Kniel, K. E., Zhou, B., Millner, P. D., Luo, Y., Handy, E. T., East C., &
Sharma, M. (2017). Listeria monocytogenes persistence and transfer to cantaloupes
in the packing environment is affected by surface type and cleanliness. Food
Control. https://doi.org/10.1016/j.foodcont.2017.09.033

O’Brien M., Hunt K., McSweeney S., and Jordan K. (2009). Occurrence of foodborne

pathogens in Irish Farmhouse Cheese. J Food Microbiology, 26(8), 910-914.

O’Driscoll, B., Gahan, C. G. M., & Hill, C. (1996). Adaptive acid tolerance response in
Listeria monocytogenes: Isolation of an acid-tolerant mutant which demonstrates
increased virulence. Applied and Environmental Microbiology, 62(5), 1693—1698.

Oh, S., Buddenborg, S., Yoder-Himes, D. R., Tiedje, J. M., & Konstantinidis, K. T.
(2012). Genomic Diversity of Escherichia Isolates from Diverse Habitats. PLoS
ONE, 7(10). https://doi.org/10.1371/journal.pone.0047005

Olaimat, A. N., & Holley, R. A. (2012). Factors influencing the microbial safety of fresh
produce: A review. Food Microbiology, 32(1), 1-19.
https://doi.org/10.1016/;.fm.2012.04.016

Olde Riekerink, R. G. M., Barkema, H. W., Scholl, D. T., Poole, D. E., & Kelton, D. F.
(2010). Management practices associated with the bulk-milk prevalence of
Staphylococcus aureus in Canadian dairy farms. Preventive Veterinary Medicine,
97(1), 20-28. https://doi.org/https://doi.org/10.1016/j.prevetmed.2010.07.002

Olsen, AR., Gecan, JS., Ziobro, GC., Bryce, JR. (2001). Regulatory Action Criteria for
Filth and Other Extraneous Materials V. Strategy for Evaluating Hazardous and

362



Nonhazardous Filth, Regulatory Toxicology and Pharmacology, 33(3): 363-392.
ISSN 0273-2300. https://doi.org/10.1006/rtph.2001.1472.

Olsen, S. J., Patrick, M., Hunter, S. B., Reddy, V., Kornstein, L., MacKenzie, W. R., ...
Mead, P. (2005). Multistate outbreak of Listeria monocytogenes infection linked to
delicatessen turkey meat. Clinical Infectious Diseases : An Official Publication of
the Infectious Diseases Society of America, 40(7), 962-967.
https://doi.org/10.1086/428575

Ortiz, S., Lopez, V., Villatoro, D., Lopez, P., Davila, J. C., & Martinez-Suarez, J. V.
(2010). A 3-Year Surveillance of the Genetic Diversity and Persistence of Listeria
monocytogenes in an Iberian Pig Slaughterhouse and Processing Plant. Foodborne
Pathogens and Disease, 7(10), 1177—-1184. https://doi.org/10.1089/fpd.2010.0535

Padhye, N. V, & Doyle, M. P. (1992). Escherichia coli 0157 : H7 : Epidemiology ,
Pathogenesis , and Methods for Detection in Food, 55(7), 555-565.

Painter, J. A., Hoekstra, R. M., Ayers, T., Tauxe, R. V., Braden, C. R., Angulo, F. J., &
Griffin, P. M. (2013). Attribution of foodborne illnesses, hospitalizations, and deaths
to food commodities by using outbreak data, United States, 1998-2008. Emerging
Infectious Diseases, 19(3), 407-415. https://doi.org/10.3201/e1d1903.111866

Pao, S., & Brown, G. E. (1998). Reduction of microorganisms on citrus fruit surfaces
during packinghouse processing. Journal of Food Protection, 61(7), 903-906.
https://doi.org/10.4315/0362-028X-61.7.903

Parameswaran, S., Guyer, R. B., & Knabel, S. J. (2003). Simple oPSU broth-BAX®
PCR-PicoGreen® system for rapid detection of Listeria monocytogenes in
pasteurized milk and hot dogs. Journal of Food Safety, 23(4), 233-248.
https://doi.org/10.1111/j.1745-4565.2003.tb00367.x

Park, H. S., Marth, E. H., Goepfert, J. M., & Olson, N. F. (1972). The fate of Salmonella
typhimurium in the manufacture and ripening of low-acid Cheddar cheese. Journal
of Milk and Food Technology, 33(7), 280-284.

Park, S. H., Chang, P. S., Ryu, S., & Kang, D. H. (2014). Development of a novel
selective and differential medium for the isolation of Listeria monocytogenes.
Applied and Environmental Microbiology, 80(3), 1020-1025.
https://doi.org/10.1128/AEM.02840-13

Park, S., Szonyi, B., Gautam, R., Nightingale, K., Anciso, J., & Ivanek, R. (2012). Risk
Factors for Microbial Contamination in Fruits and Vegetables at the Preharvest
Level: A Systematic Review. Journal of Food Protection, 75(11), 2055-2081.
https://doi.org/10.4315/0362-028 X.JFP-12-160

Partanen, P., Hultman, J., Paulin, L., Auvinen, P., & Romantschuk, M. (2010). Bacterial
diversity at different stages of the composting process. BMC Microbiology, 10, 94.
https://doi.org/10.1186/1471-2180-10-94

Paruch, A. M., & Mahlum, T. (2012). Specific features of Escherichia coli that
distinguish it from coliform and thermotolerant coliform bacteria and define it as the
most accurate indicator of faecal contamination in the environment. Ecological
Indicators, 23, 140-142. https://doi.org/10.1016/j.ecolind.2012.03.026

Pascual, C., Robinson, T. P., Ocio, M. J., Aboaba, O. O., & Mackey, B. M. (2008). The
effect of inoculum size and sublethal injury on the ability of Listeria monocytogenes
to initiate growth under suboptimal conditions. Letters in Applied Microbiology,
33(5), 357-361. https://doi.org/10.1046/1.1472-765X.2001.01012.x

363



Patel, J., Millner, P., Nou, X., & Sharma, M. (2010). Persistence of enterohaemorrhagic
and nonpathogenic E. coli on spinach leaves and in rhizosphere soil. Journal of
Applied Microbiology, 108(5), 1789—1796. https://doi.org/10.1111/1.1365-
2672.2009.04583.x

Paul EA (2015) Soil microbiology, ecology, and biochemistry 4th edn. Elsevier, New
York.

Pearce, R. B. (1996). Antimicrobial defences in the wood of living trees. New
Phytologist, 132(2), 203-233. https://doi.org/10.1111/j.1469-8137.1996.tb01842.x

Peneau, S., Chassaing, D., & Carpentier, B. (2007). First evidence of division and
accumulation of viable but nonculturable Pseudomonas fluorescens cells on surfaces
subjected to conditions encountered at meat processing premises. Applied and
Environmental Microbiology, 73(9), 2839-2846.
https://doi.org/10.1128/AEM.02267-06

Pereira, M. L., Carmo, L. S. D. O., Santos, E. J. D. O. S., Pereira, J. L., & Bergdoll, M. S.
(1996). Enterotoxin H in Staphylococcal Food Poisoning. Journal of Food
Protection, 59(5), 559-561. https://doi.org/10.4315/0362-028X-59.5.559

Pérez-Rodriguez, F., Valero, A., Carrasco, E., Garcia, R. M., & Zurera, G. (2008).
Understanding and modelling bacterial transfer to foods: a review. Trends in Food
Science and Technology, 19(3), 131-144. https://doi.org/10.1016/j.tifs.2007.08.003

Peters, J. B. (2003). Recommended Methods of Manure Analysis. Soils. Wisc.Edu, 1-58.
http://doi.org/Recommended Methods of Manure Anaysis (A3769

Petran, R., & Swanson, K. (1993). Simultaneous growth of Listeria monocytogenes and
Listeria innocua. Journal of Food Protection®, 56(7), 616—618. Retrieved from
http://www.ingentaconnect.com/content/iafp/jfp/1993/00000056/00000007/art00012

Pintado, C. M. B. S., Oliveira, A., Pampulha, M. E., & Ferreira, M. A. S. S. (2005).
Prevalence and characterization of Listeria monocytogenes isolated from soft
cheese. Food Microbiology, 22(1), 79-85. https://doi.org/10.1016/j.fm.2004.04.004

Pitt, W. M., Harden, T. J., & Hull, R. O. N. R. (2000). Behavior of Listeria
monocytogenes in Pasteurized Milk during Fermentation with Lactic Acid Bacteria.
Journal of Food Protection, 63(7), 916-920. https://doi.org/10.4315/0362-028X-
63.7.916

Plumed-Ferrer, C., Vikeviinen, K., Komulainen, H., Rautiainen, M., Smeds, A.,
Raitanen, J. E., ... Von Wright, A. (2013). The antimicrobial effects of wood-
associated polyphenols on food pathogens and spoilage organisms. International
Journal of Food Microbiology, 164(1), 99—-107.
https://doi.org/10.1016/j.1jfoodmicro.2013.04.001

Poimenidou, S., Belessi, C. A., Giaouris, E. D., Gounadaki, A. S., Nychas, G. J. E., &
Skandamis, P. N. (2009). Listeria monocytogenes attachment to and detachment
from stainless steel surfaces in a simulated dairy processing environment. Applied
and Environmental Microbiology, 75(22), 7182—7188.
https://doi.org/10.1128/AEM.01359-09

Poimenidou, S. V., Chrysadakou, M., Tzakoniati, A., Bikouli, V. C., Nychas, G.J., &
Skandamis, P. N. (2016). Variability of Listeria monocytogenes strains in biofilm
formation on stainless steel and polystyrene materials and resistance to peracetic
acid and quaternary ammonium compounds. International Journal of Food
Microbiology, 237, 164—171. https://doi.org/10.1016/j.ijjfoodmicro.2016.08.029

364



Poimenidou, S. V, Dalmasso, M., Papadimitriou, K., Fox, E. M., Skandamis, P. N., &
Jordan, K. (2018). Virulence Gene Sequencing Highlights Similarities and
Differences in Sequences in Listeria monocytogenes Serotype 1/2a and 4b Strains of
Clinical and Food Origin From 3 Different Geographic Locations. Frontiers in
Microbiology, 9, 1103. https://doi.org/10.3389/fmicb.2018.01103

Poretsky, R., Rodriguez-R, L. M., Luo, C., Tsementzi, D., & Konstantinidis, K. T.
(2014). Strengths and limitations of 16S rRNA gene amplicon sequencing in
revealing temporal microbial community dynamics. PLoS ONE, 9(4).
https://doi.org/10.1371/journal.pone.0093827

Pugliese, M., Liu, B. P., Gullino, M. L., & Garibaldi, A. (2008). Selection of antagonists
from compost to control soil-borne pathogens. Journal of Plant Diseases and
Protection, 115(5), 220-228.

Pradel, N., Bertin, Y., Martin, C., & Livrelli, V. (2008). Molecular analysis of Shiga
toxin-producing Escherichia coli strains isolated from hemolytic-uremic syndrome
patients and dairy samples in France. Applied and Environmental Microbiology,
74(7), 2118-2128. https://doi.org/10.1128/AEM.02688-07

Pritchard, T. J., Beliveau, C. M., Flanders, K. J., & Donnelly, C. W. (1994). Increased
Incidence of Listeria Species, 5 7(September), 770-775.

Pritchard, T. J., & Donnelly, C. W. (1999). Combined secondary enrichment of primary
enrichment broths increases Listeria detection. Journal of Food Protection, 62(5),
532-535. https://doi.org/10.4315/0362-028X-62.5.532

Public, S. (2013). Outbreak Alert! 2001 [1 2010 Center for Science in the Public Interest,
(March).

Pugliese, M., Liu, B. P., Gullino, M. L., & Garibaldi, A. (2008). Selection of antagonists
from compost to control soil-borne pathogens. Journal of Plant Diseases and
Protection, 115(5), 220-228.

Rampling, A. (1996). Raw milk cheeses and Salmonella. BMJ : British Medical Journal,
312(7023), 67-68. Retrieved from
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC2349783/

Ramsaran, H., Chen, J., Brunke, B., Hill, A., & Griffiths, M. W. (1998). Survivial of
Bioluminescent Listeria monocytogenes and Escherichia coli 0157:H7 in Soft
Cheeses. Journal of Dairy Science, 81(7), 1810—-1817.
https://doi.org/10.3168/jds.S0022-0302(98)75750-9

Rangel, J. M., Sparling, P. H., Crowe, C., Griffin, P. M., & Swerdlow, D. L. (2005).
Epidemiology of Escherichia coli O157:H7 outbreaks, United States, 1982-2002.
Emerging Infectious Diseases, 11(4), 603—609.
https://doi.org/10.3201/eid1104.040739

Rastogi, G., Sbodio, A., Tech, J. J., Suslow, T. V, Coaker, G. L., & Leveau, J. H. J.
(2012). Leaf microbiota in an agroecosystem: spatiotemporal variation in bacterial
community composition on field-grown lettuce. The Isme Journal, 6, 1812.
Retrieved from http://dx.doi.org/10.1038/ismej.2012.32

Ratnam, S., & March, S. B. (1986). Laboratory studies on Salmonella-contaminated
cheese involved in a major outbreak of gastroenteritis. Journal of Applied
Bacteriology, 61(1), 51-56. https://doi.org/10.1111/j.1365-2672.1986.tb03757 .x

Ratnam, S., & March, S. B. (2008). Laboratory studies on Salmonella-contaminated
cheese involved in a major outbreak of gastroenteritis. Journal of Applied

365



Bacteriology, 61(1), 51-56. https://doi.org/doi:10.1111/j.1365-2672.1986.tb03757.x

Razzaq, S. (2006). Hemolytic uremic syndrome: an emerging health risk. American
Family Physician, 74, 991-996.

Rea, M. C., Cogan, T. M., & Tobin, S. (2018). Incidence of pathogenic bacteria in raw
milk in Ireland. Journal of Applied Bacteriology, 73(4), 331-336.
https://doi.org/10.1111/j.1365-2672.1992.tb04985.x

Received, S., This, A., Not, W., & Considered, B. E. (2005). Draft Assessment Report
Application A499 To Permit The Sale Of Roquefort Cheese Deadline For Public
Submissions : 6pm ( Canberra time ) 4 May 2005, (May), 1-102.

Reissbrodt, R. (2004). New chromogenic plating media for detection and enumeration of
pathogenic Listeria spp. - An overview. International Journal of Food

Microbiology, 95(1), 1-9. https://doi.org/10.1016/j.ijjfoodmicro.2004.01.025

Reitsma, C. J., & Henning, D. R. (1996). Survival of enterohemorrhagic Escherichia coli
O157: H7 during the manufacture and curing of Cheddar cheese. Journal of Food

Protection, 59(5), 460—464. Retrieved from
http://www.ingentaconnect.com/content/iafp/jfp/1996/00000059/00000005/art00003

Reitzer L (2003) “Nitrogen Assimilation and Global Regulation in Escherichia coli”
Annual Review Microbiology 57: 155-176.

Reynnells, R., Ingram, D. T., Roberts, C., Stonebraker, R., Handy, E. T., Felton, G.,
Vinyard B.T., Millner P.D. & Sharma, M. (2014). Comparison of U.S.

Environmental Protection Agency and U.S. Composting Council Microbial
Detection Methods in Finished Compost and Regrowth Potential of Sa/monella spp.
and Escherichia coli O157:H7 in Finished Compost. Foodborne Pathogens and
Disease, 11(7), 555-567. http://doi.org/10.1089/fpd.2013.1698

Robinson, T. P., Ocio, M. J., Kaloti, A., & Mackey, B. M. (1998). The effect of the
growth environment on the lag phase of Listeria monocytogenes. International

Journal of Food Microbiology, 44(1), 83-92.
https://doi.org/https://doi.org/10.1016/S0168-1605(98)00120-2

Rodriguez, A., Autio, W. R., & Mclandsborough, L. A. (2008). Effect of Surface
Roughness and Stainless Steel Finish on Listeria monocytogenes Attachment and
Biofilm Formation. Journal of Food Protection, 71(1), 170-175.
https://doi.org/10.4315/0362-028X-71.1.170

Rohrbach, B. W., Draughon, F. A. N. N., Davidson, P. M., & Oliver, S. P. (1992).
Prevalence of Listeria monocytogenes, Campylobacter jejuni, Yersinia
enterocolitica, and Salmonella in Bulk Tank Milk: Risk Factors and Risk of Human
Exposure. Journal of Food Protection, 55(2), 93-97. https://doi.org/10.4315/0362-
028X-55.2.93

Riickerl, I., Muhterem-Uyar, M., Muri-Klinger, S., Wagner, K. H., Wagner, M., & Stessl,
B. (2014). L. monocytogenes in a cheese processing facility: Learning from
contamination scenarios over three years of sampling. International Journal of Food

Microbiology, 189, 98—105. https://doi.org/10.1016/j.ijfoodmicro.2014.08.001

Rudolf, M., & Scherer, S. (2001). High incidence of Listeria monocytogenes in European
red smear cheese. International Journal of Food Microbiology, 63(1), 91-98.
https://doi.org/https://doi.org/10.1016/S0168-1605(00)00413-X

Ryser, E.T. 2001. Public Health Concerns, p. 397-546. In E. H. Marth and J. L. Steele

(eds.), Applied Dairy Microbiology, 2" ed. Marcel Dekker, Inc. New York, NY.
366



Ryser, E. T., Arimi, S. M., Marie-Claire Bunduki, M., & Donnelly, C. W. (1996).
Recovery of different Listeria ribotypes from naturally contaminated, raw
refrigerated meat and poultry products with two primary enrichment media. Applied
and Environmental Microbiology, 62(5), 1781-1787.

Ryser, E. T., & Marth, E. H. (1987). Behavior of Listeria monocytogenes During the
Manufacture and Ripening of Cheddar Cheese. Journal of Food Protection, 50(1),
7-13. https://doi.org/10.4315/0362-028X-50.1.7

Sabioni, J. G., Hirooka, E. Y., & de Souza, M. L. (1988). Intoxicagao alimentar por
queijo minas contaminado com Staphylococcus aureus. Revista de Saude Publica,
22(5),458-461. https://doi.org/10.1590/S0034-89101988000500010

Santorum, P., Garcia, R., Lopez, V., & Martinez-Suarez, J. V. (2012). Review. Dairy
farm management and production practices associated with the presence of Listeria
monocytogenes in raw milk and beef. Spanish Journal of Agricultural Research,
10(2), 360. https://doi.org/10.5424/sjar/2012102-314-11

Sauders, B. D., M. Z. Durak, E. Fortes, K. Windham, Y. Schukken,

A.J. Lembo, B. Akey, K. K. Nightingale, & M. Wiedmann. (2006).
Molecular characterization of Listeria monocytogenes from natural
and urban environments. J. Food Prot. 69:93—105.

Sauders, B. D., Mangione, K., Vincent, C., Schermerhorn, J., Farchione, C. M., Dumas,
N. B., Bopp D., Kornstein L., Fortes E.D., Windham K., & Wiedmann, M. (2004).
Distribution of Listeria monocytogenes Molecular Subtypes among Human and
Food Isolates from New York State Shows Persistence of Human Disease—
Associated Listeria monocytogenes Strains in Retail Environments. Journal of Food
Protection, 67(7), 1417-1428. https://doi.org/10.4315/0362-028X-67.7.1417

Scallan, E., Hoekstra, R. M., Angulo, F. J., Tauxe, R. V., Widdowson, M. A., Roy, S. L.,
Jones J.L., & Griffin, P. M. (2011). Foodborne illness acquired in the United States-
Major pathogens. Emerging Infectious Diseases, 17(1), 7-15.
https://doi.org/10.3201/eid1701.P11101

Scharff, R. L. (2012). Economic Burden from Health Losses Due to Foodborne Illness in
the United States. Journal of Food Protection, 75(1), 123—-131.
https://doi.org/10.4315/0362-028 X.JFP-11-058

Schlech, W. F. (1983). Epidemic Listeriosis: Evidience for Listeriosis by Food.

Schlech, W. F. (2000). Special Section : Food Safety. Clinical Infectious Diseases,
30(September), 770-775.

Schlesser, J., Gerdes, R., Ravishankar, S., Madsen, K., Mowbray, J., & Teo, A. Y.-L.
(2006). Survival of a five-strain cocktail of Escherichia coli O157:H7 during the 60-

day aging period of cheddar cheese made from unpasteurized milk. Journal of Dairy
Science, 69(5), 990-998. https://doi.org/10.4315/0362-028X-69.5.990

Schoder, D., Melzner, D., Schmalwieser, A., Zangana, A., Winter, P., & Wagner, M.
(2011). Important Vectors for Listeria monocytogenes Transmission at Farm Dairies
Manufacturing Fresh Sheep and Goat Cheese from Raw Milk. Journal of Food
Protection, 74(6), 919-924. https://doi.org/10.4315/0362-028 X.JFP-10-534

Schonwilder, A., Kehr, R., Wulf, A., & Smalla, K. (2002). Wooden boards affecting the
survival of bacteria? Holz Als Roh - Und Werkstoff, 60(4), 249-257.
https://doi.org/10.1007/s00107-002-0300-6

Schuchat, A., Swaminathan, B., & Broome, C. V. (1991). Epidemiology of human

367



listeriosis. Clinical Microbiology Reviews, 4(2), 169—183.
https://doi.org/10.1128/CMR.4.2.169

Schvartzman, M. S., Maffre, A., Tenenhaus-Aziza, F., Sanaa, M., Butler, F., & Jordan, K.
(2011). Modelling the fate of Listeria monocytogenes during manufacture and
ripening of smeared cheese made with pasteurised or raw milk. International
Journal of Food Microbiology, 145, S31-S38.
https://doi.org/https://doi.org/10.1016/j.ijjfoodmicro.2010.11.032

Semenov, A. V., Van Bruggen, A. H. C., Van Overbeek, L., Termorshuizen, A. J., &
Semenov, A. M. (2007). Influence of temperature fluctuations on Escherichia coli
O157:H7 and Salmonella enterica serovar Typhimurium in cow manure. FEMS
Microbiology Ecology, 60(3), 419—428. https://doi.org/10.1111/j.1574-
6941.2007.00306.x

Shank, F. R., Elliot, L. E., Wachsmuth, L. K., & Losikoff, M. E. (1996). US position on
Listeria monocytogenes in foods. Food Control, 7(4-5), 253-258.
https://doi.org/10.1016/S0956-7135(96)00041-2

Sharma, M., Ingram, D. T., Patel, J. R., Millner, P. D., Wang, X., Hull, A. E., &
Donnenberg, M. S. (2009). A novel approach to investigate the uptake and
internalization of Escherichia coli O157:H7 in spinach cultivated in soil and
hydroponic medium. Journal of Food Protection, 72(7), 1513—1520.
https://doi.org/10.4315/0362-028X-72.7.1513

Sharma, M., Lakshman, S., Ferguson, S., Ingram, D. T., Luo, Y., & Patel, J. (2011).
Effect of Modified Atmosphere Packaging on the Persistence and Expression of
Virulence Factors of Escherichia coli O157:H7 on Shredded Iceberg Lettuce.
Journal of Food Protection, 74(5), 718-726. https://doi.org/10.4315/0362-
028X.JFP-10-427

Sharma, M., Millner, P. D., Hashem, F., Camp, M., Whyte, C., Graham, L., & Cotton, C.
P. (2016). Survival and Persistence of Nonpathogenic Escherichia coli and
Attenuated Escherichia coli O157:H7 in Soils Amended with Animal Manure in a
Greenhouse Environment. Journal of Food Protection, 79(6), 913-921.
https://doi.org/10.4315/0362-028 X.JFP-15-421

Sharma M. and Reynnells R. (2016). Importance of Soil Amendments: Survival of
Bacterial Pathogens in Manure and Compost Used as Organic Fertilizers.
Microbiology Spectrum, 4(4), 1-13. http://doi.org/doi:10.1128/microbiolspec.PFS-
0010-2015

Shere, J. a, Bartlett, K. J., & Kaspar, C. W. (1998). Longitudinal study of Escherichia
coli O157 : H7 dissemination on four dairy farms in Wisconsin. Applied and
Environmental Microbiology, 64(4), 1390—1399.

Sheth, 1., Li, F., Hur, M., Laasri, A., De Jesus, A.J., Kwon, H. J., ... Chen, Y. (2018).
Comparison of three enrichment schemes for the detection of low levels of
desiccation-stressed Listeria spp. from select environmental surfaces. Food Control,
84, 493—-498. https://doi.org/10.1016/j.foodcont.2017.08.022

Sidhu, B. S., & Beri, V. (1989). Effect of crop residue management on the yields of
different crops and on soil properties. Biological Wastes, 27(1), 15-27.
https://doi.org/10.1016/0269-7483(89)90027-X

Silk, B. J., Date, K. A., Jackson, K. A., Pouillot, R., Holt, K. G., Graves, L. M., ...
Mahon, B. E. (2012). Invasive Listeriosis in the Foodborne Diseases Active

368



Surveillance Network (FoodNet), 2004-2009: Further Targeted Prevention Needed
for Higher-Risk Groups. Clinical Infectious Diseases, 54(suppl_5), S396-S404.
Retrieved from http://dx.doi.org/10.1093/cid/cis268

Silva, S., Teixeira, P., Oliveira, R., & Azeredo, J. (2008). Adhesion to and viability of
Listeria monocytogenes on food contact surfaces. Journal of Food Protection, 71(7),
1379-1385. Available at http://www.ncbi.nlm.nih.gov/pubmed/18680936.Accessed
on 29 October 2018.

Singh, J. S., Pandey, V. C., & Singh, D. P. (2011). Efficient soil microorganisms: A new
dimension for sustainable agriculture and environmental development. Agriculture,
Ecosystems and Environment, 140(3—4), 339-353.
https://doi.org/10.1016/j.agee.2011.01.017

Singh, R., Jiang, X., & Luo, F. (2010). Thermal inactivation of heat-shocked Escherichia
coli O157:H7, Salmonella, and Listeria monocytogenes in dairy compost. Journal of
Food Protection, 73(9), 1633—1640.

Sinsabaugh, R. L., & Follstad Shah, J. J. (2012). Ecoenzymatic Stoichiometry and
Ecological Theory. Annual Review of Ecology, Evolution, and Systematics, 43(1),
313-343. https://doi.org/10.1146/annurev-ecolsys-071112-124414

Sinsabaugh, R. L., Lauber, C. L., Weintraub, M. N., Ahmed, B., Allison, S. D.,

Crenshaw, C., Contosta A.R., Cusack D, Frey S., Gallo M.E., Gartner T.B., Hobbie
S.E., Holland K., Keeler B.L., Powers J.S., Stursova M., Takacs-Vesbach C.,
Waldrop M.P., Wallenstein M.D., Zak D.R. & Zeglin, L. H. (2008). Stoichiometry
of soil enzyme activity at global scale. Ecology Letters, 11(11), 1252—1264.
https://doi.org/10.1111/j.1461-0248.2008.01245.x

Sinsabaugh, R. L., & Moorhead, D. L. (1994). Resource allocation to extracellular
enzyme production: A model for nitrogen and phosphorus control of litter
decomposition. Soil Biology and Biochemistry, 26(10), 1305—-1311.
https://doi.org/10.1016/0038-0717(94)90211-9

Sivapalasingam, S., Friedman, C. R., Cohen, L., & Tauxe, R. V. (2004). Fresh Produce:
A Growing Cause of Outbreaks of Foodborne Illness in the United States, 1973
through 1997. Journal of Food Protection, 67(10), 2342-2353.
https://doi.org/10.4315/0362-028X-67.10.2342

Smith J., Buchanan R., Palumbo S., (1983). Effect of food environment on
staphylococcal enterotoxin synthesis: A review. J Food Protection, 46(6), pp.545—
555. Available at:
http://www.researchgate.net/publication/257308319 Effect of Food Environment
on_Staphylococcal Enterotoxin Synthesis A Review/file/60b7d524e1d6ab2cd3.pd
f.

Smith-Palmer, A., Stewart, J., & Fyfe, L. (2001). The potential application of plant
essential oils as natural food preservatives in soft cheese. Food Microbiology, 18(4),
463—470. https://doi.org/https://doi.org/10.1006/fmic.2001.0415

Spano, G., Goffredo, E., Beneduce, L., Tarantino, D., Dupuy, A., & Massa, S. (2003).
Fate of Escherichia coli O157:H7 during the manufacture of Mozzarella cheese.
Letters in Applied Microbiology, 36(2), 73-76. https://doi.org/10.1046/j.1472-
765X.2003.01252.x

Steele, M. L., Mcnab, W. B., Poppe, C., Griffiths, M. W., Chen, S. H. U., Degrandis, S.
A., ... Odumeru, J. A. (1997). Survey of Ontario Bulk Tank Raw Milk for Food-

369



Borne Pathogens. Journal of Food Protection, 60(11), 1341-1346.
https://doi.org/10.4315/0362-028X-60.11.1341

Strachan, N. J. C., Doyle, M. P., Kasuga, F., Rotariu, O., & Ogden, 1. D. (2005). Dose
response modelling of Escherichia coli O157 incorporating data from foodborne and
environmental outbreaks. International Journal of Food Microbiology, 103(1), 35—
47. https://doi.org/10.1016/j.1jfoodmicro.2004.11.023

Su, C. (1995). Escherichia coli O157: H7 Infection in Humans. Annals of Internal
Medicine, 123(9), 698. https://doi.org/10.7326/0003-4819-123-9-199511010-00009

Survival of bacteria on wood and plastic particles: Dependence on wood species and
environmental conditions . (2005). Holzforschung .
https://doi.org/10.1515/HF.2005.012

Swaminathan, B., Barrett, T. J., Hunter, S. B., & Tauxe, R. V. (2001). PulseNet: the
molecular subtyping network for foodborne bacterial disease surveillance, United
States. Emerging Infectious Diseases, 7(3), 382—389.
https://doi.org/10.3201/eid0703.017303

Takahashi, H., Kuramoto, S., Miya, S., & Kimura, B. (2011). Desiccation survival of
Listeria monocytogenes and other potential foodborne pathogens on stainless steel
surfaces is affected by different food soils. Food Control, 22(3—4), 633-637.
https://doi.org/10.1016/j.foodcont.2010.09.003

Telias, A., White, J. R., Pahl, D. M., Ottesen, A. R., & Walsh, C. S. (2011). Bacterial
community diversity and variation in spray water sources and the tomato fruit
surface. BMC Microbiology, 11(1), 81. https://doi.org/10.1186/1471-2180-11-81

The Survival of Listeria monocytogenes in Aerosols. (1991). Spurlock, 71(4), 750-759.

Those, F. S. A. (2016). Guidance for local enforcement sampling officers on priorities for
FSA 2016/ 17 National Coordinated Sampling Programme Priority set A — funded
by FSA.

Threlfall, E. J. (2000). Epidemic Salmonella typhimurium DT 104—a truly international
multiresistant clone. Journal of Antimicrobial Chemotherapy, 46(1), 7-10. Retrieved
from http://dx.doi.org/10.1093/jac/46.1.7

Tiedje, J.M., Sexstone, A.J., Parkin, T.B., Revsbech N. P. (1984). Plant Soil. 76: 197.
https://doi.org/10.1007/BF02205580

Tindall, B. J., Grimont, P. A. D., Garrity, G. M., & Euzéby, J. P. (2005). Nomenclature
and taxonomy of the genus Salmonella. International Journal of Systematic and
Evolutionary Microbiology, 55(1), 521-524. https://doi.org/10.1099/ijs.0.63580-0

Tomas-Callejas, A., Lopez-Velasco, G., Camacho, A. B., Artés, F., Artés-Hernandez, F.,
& Suslow, T. V. (2011). Survival and distribution of Escherichia coli on diverse
fresh-cut baby leafy greens under preharvest through postharvest conditions.
International Journal of Food Microbiology, 151(2),216-222.
https://doi.org/10.1016/j.ijfoodmicro.2011.08.027

Tompkin, R. B. (2002). Control of Listeria monocytogenes in the food-processing
environment. Journal of Food Protection, 65(4), 709-725.
https://doi.org/10.4315/0362-028X-65.4.709

Torres-Vitela, M. R., Mendoza-Bernardo, M., Castro-Rosas, J., Gomez-Aldapa, C. A.,
Garay-Martinez, L. E., Navarro-Hidalgo, V., & Villarruel-Lépez, A. (2012).
Incidence of &lt;1&gt;Salmonella,&lt;/1&gt; &lt;1&gt;Listeria&lt;/ 1&gt;
&lt;1&gt;monocytogenes, &lt;/1&gt; &lt;1&gt;Escherichia&lt;/1&gt;

370



&lt;1&gt;coli&lt;/ I&gt; O157:H7, and Staphylococcal Enterotoxin in Two Types of
Mexican Fresh Cheeses. Journal of Food Protection, 75(1), 79-84.
https://doi.org/10.4315/0362-028 X.JFP-11-258

Trmci¢, A., Chauhan, K., Kent, D. J., Ralyea, R. D., Martin, N. H., Boor, K. J., &
Wiedmann, M. (2016). Coliform detection in cheese is associated with specific
cheese characteristics, but no association was found with pathogen detection.
Journal of Dairy Science, 99(8), 6105—6120. https://doi.org/10.3168/jds.2016-11112

Trmci¢, A., Ralyea, R., Meunier-Goddik, L., Donnelly, C., Glass, K., D’ Amico, D.,
Meredith E., Kehler M., Tranchina N., McCue C., & Wiedmann, M. (2017).

Consensus categorization of cheese based on water activity and pH—A rational
approach to systemizing cheese diversity. Journal of Dairy Science, 100(1), 841—
847. http://doi.org/10.3168/jds.2016-11621

Turner, S. M., Scott-Tucker, A., Cooper, L. M., & Henderson, 1. R. (2006). Weapons of
mass destruction: Virulence factors of the global killer enterotoxigenic Escherichia
coli. FEMS Microbiology Letters, 263(1), 10-20. https://doi.org/10.1111/1.1574-
6968.2006.00401 .x

United States Department of Agriculture (USDA). (2014). Guidelines for Organic Crop
Certification.

United States Department of Agriculture, Food Safety Inspection Services (USDA/FSIS).
(2012). FSIS Compliance Guideline : Controlling Listeria monocytogenes in Post-
lethality Exposed Ready-to-Eat Meat and Poultry Products, (January), 2—43.
Retrieved from http://www.fsis.usda.gov/wps/wem/connect/d3373299-50e6-47d6-
a577-e74ale549fde/Controlling LM RTE Guideline 0912?MOD=AJPERES.
Accessed 29 October 2018.

United States Department of Agriculture, Food Safety Inspection Services (USDA/FSIS).
(2003). Control of Listeria monocytogenes in Ready-to-Eat Meat and Poultry
Products; Final Rule. https://doi.org/10.2307/1166652

United States Department of Agriculture, Food Safety Inspection Services (USDA/FSIS).

(1999). USA Delegation Report for the Codex committee on Food Hygiene drafting
Group Meeting for the Code of Hygienic Practice for Milk and Milk Products,” 22-
25- March 1999. P. 2. Available from

www.fsis.usda.gov:80/OA/codex/rep brussesl.htm.

U.S. Food and Drug Administration (FDA). (n.d.). FDA Fact Sheet: Produce Safety Rule.
Retrieved from
http://www.fda.gov/ForConsumers/ConsumerUpdates/ucm 107358 htm

U.S. Food and Drug Administration (FDA). (2018). CPG Sec. 555.320 Listeria
monocytogenes.

U.S. Food and Drug Administration (FDA). (2018). CFR Title 21 Sec. 1240.61
Mandatory pasteurization for all milk and milk products in final package form
intended for direct human consumption.
https://www.accessdata.fda.gov/scripts/cdrh/cfdocs/cfcfr/CFRSearch.cfm?{r=1240.6
1. Accessed December 3, 2018.

U.S. Food and Drug Administration (FDA). (2018). FSMA Final Rule on Produce Safety.
https://www.fda.gov/food/guidanceregulation/fsma/ucm334114.htm. Accessed Nov
4,2018.

U.S Food and Drug Administration (FDA). (2017).Bacterialogical Analytical Manual

371



(BAM): Detection and Enumeration of Listeria monocytogenes Chapter 10.
https://www.fda.gov/Food/FoodScienceResearch/LaboratoryMethods/ucm071400.ht
m. Accessed on 29 October 2018.

U.S. Food and Drug Administration (FDA). (2017) (revised from 1995). Bacteriological
Analytical Manual (BAM): Diarrheagenic Escherichia coli. Bacteriological
Analytical Manual. Chapter 4A.
https://www.fda.gov/Food/FoodScienceResearch/LaboratoryMethods/ucm070080.ht
m. Accessed 9.29.2017.

U.S. Food and Drug Administration (FDA). (2016). Center for Food Safety and Applied
Nutrition (CFSAN). FY 2014 — 2016 Microbiological Sampling Assignment
Summary report: raw milk cheese aged 60 days. Available at:
http://www.fda.gov/Food/NewsEvents/ConstituentUpdates/default.htm?source=govd
elivery&utm medium=email&utm_source=govdelivery. Accessed 7.26.2016.

U.S. Food and Drug Administration (FDA) Center for Food Safety and Applied Nutrition
CFSAN) (2014). CFSAN Constituent Update. Clarification on Using Wood Shelving
in Artisanal Cheesemaking. http://wayback.archive-
it.org/7993/20171114120232/https:/www.fda.gov/Food/NewsEvents/ConstituentUpd
ates/ucm400808.htm. Accessed December 3, 2018.

U.S Food and Drug Administration (FDA). (2016). FSMA Rules and Guidance for
Industry. http://www.fda.gov/Food/GuidanceRegulation/FSMA/ucm334552.htm.
Accessed March 20, 2016.

U.S. Food and Drug Administration (FDA). (2016). FDA Investigated Multistate
Outbreak of Listeria in Dole Leafy Greens Products Produced in the Dole Facility in
Springfield, Ohio.
https://www.fda.gov/food/recallsoutbreaksemergencies/outbreaks/ucm482807.htm.
Accessed November 4, 2018.

U.S. Food and Drug Administration (FDA). (2015). Food Safety modernization Act
(FSMA). U.S. Food and Drug Administration, Washington, DC. Accessed November
4, 2018. http://www.fda.gov/Food/GuidanceRegulation/FSMA

U.S. Food and Drug Administration (FDA). (2015) FSMA Final Rule for Preventive
Controls for Human Food. U.S. Food and Drug Administration, Silver Spring, MD.
Accessed November 4, 2018.
http://www.fda.gov/Food/GuidanceRegulation/FSMA/ucm334115.htm

U.S. Food and Drug Administration FDA. enter for Food Safety and Applied Nutrition
(USFDA/CFSAN) (2015). Testing Methodology for Listeria species or L.
monocytogenes in Environmental Samples, (October), 1-11.

U.S. Food and Drug Administration (FDA). (2014). FDA at a Glance Key Revisions on

Produce Safety, 1-2.

U.S. Food and Drug Administration (FDA). (2014). FDA Update on the Status of
Artisanal Cheese. http://www.fda.gov/Food/NewsEvents/ucm413309.htm. Accessed
8.26.2015.

U.S. Food and Drug Administration. (2012). Bad bug book: Handbook of Foodborne
Pathogenic Microorganisms and Natural Toxins. Bad Bug Book: Handbook of
Foodborne Pathogenic Microorganisms and Natural Toxins, 292.
https://doi.org/10.1016/S1872-2040(10)60451-3

372



U.S. Food and Drug Administration (FDA). (2013). FDA’s International Food Safety
Capacity Building Plan. Food Safety Modernization Act Section 305.
http://www.fda.gov/downloads/Food/GuidanceRegulation/UCM341440.pdf.
Accessed 11.29.16.

U.S. Food and Drug Administration (FDA). (2013). Standards for the Growing,
Harvesting, Packing, and Holding of Produce for Human Consumption; Proposed
Rule. 2013, 1-548.

U.S. Food and Drug Administration (FDA). (2011). FSMA Facts: background on the
FDA food safety modernization act (FMSA). FDA Food Safety Modernization Act,
1-3. Retrieved from
http://www.fda.gov/Food/GuidanceRegulation/FSMA/ucm239907.htm Accessed
November 4, 2018.

U.S. Food and Drug Administration (FDA). (2010). Bacteriological Analytical Manual
(BAM) Appendix 2: Most Probable Number from Serial Dilutions.
https://www.fda.gov/Food/FoodScienceResearch/LaboratoryMethods/ucm109656.ht
m. Accessed 4.13.17.

U.S. Food and Drug Administration (FDA). (2002). Bacteriological Analytical Manual
(BAM): Enumeration of Escherichia coli and the Coliform Bacteria. Bacteriological
Analytical Manual. Chapter 4.
http://www.tda.gov/Food/FoodScienceResearch/LaboratoryMethods/ucm064948.htm
Accessed 6.22.2015.

U.S. Food and Drug Administration (FDA). (1995). Bacteriological Analytical Manual
(BAM): Diarrheagenic Escherichia coli. Bacteriological Analytical Manual. Chapter
4A; 8™ Edition.

U.S Food and Drug Administration (FDA). Center for Food Safety and Applied Nutrition
(USFDA/CFSAN). (2018). FSMA final rule for preventive controls for human food.
Available at https://www.fda.gov/food/guidanceregulation/fsma/ucm334115.htm.
Accessed on 29 October 2018.

U.S Food and Driug Administration (FDA). Center for Food Safety and Applied
Nutrition. (USFDA/CFSAN). (2017). Control of Listeria monocytogenes in ready-
to-eat foods: guidance for industry draft guidance. International Journal of
Pharmaceutical & Biological Archives, 3(Draft Guidance), 1-49. Available at
https://www.fda.gov/downloads/food/guidanceregulation/guidancedocumentsregulat
oryinformation/ucm535981.pdf. Accessed on 29 October 2018.

U.S Food and Drug Administration (FDA) Center for Food Safety and Applied Nutrition
(USFDA/CFSAN) (2015). Testing Methodology for Listeria species or L .
monocytogenes in Environmental Samples, (October), 1-11.

U.S. Food and Drug Administration (FDA). Center for Food Safety and Applied
Nutrition (CFSAN) (2010). Compliance Policy Guide Sec. 527.300 Dairy Products-
Microbial Contaminants and Alkaline Phosphatase Activity. 75 FR 80826.
http://origin.www.gpo.gov/fdsys/pkg/FR-2010-12-12/pdf/2010-32232.pdf. Accessed
11.17.14.

U.S. Food and Drug Administration (FDA). (2009). Center for Food Safety and Applied
Nutrition (CFSAN). Draft Compliance Policy Guide Sec. 527.300 Dairy Products-
Microbial Contaminants and Alkaline Phosphatase Activity. 74 FR 62795.
http://edocket.access.gpo.gov/2009/pdf/E9-28756.pdf. Accessed 11.9.14.

373



www.accessdata.fda.gov/scripts/cdrh/cfdocs/cfCFR/CFRSearch.cfm? CFRPart=112

U.S Food and Drug Administration. Department of Health and Human Services
(USFDA/HHS). (2018). Code of Federal Regulation Title 21. Current Good
Manufacturing Practice in Maufacturing, Packing, or Holding Human Food.
www.accessdata.fda.gov/scripts/cdrh/cfdocs/cfCFR/CFRSearch.cfm?CFRPart=112.
Accessed November 3, 2018.

U.S. Food and Drug Administration, Department of Health & Human Services
(USFDA/HHS) (2017). FDA Form 483 "Vulto creamery inspectional observation
report"

U.S. Food and Drug Administration (FDA) Department of Health and Human Services
(HHS) (2014). FDA’s Response Letter to the American Cheese Society.
http://www.cheesesociety.org/wp-content/uploads/2014/11/Response-to-American-
Cheese-Society.pdf?utm_source=Copy+of+rMember+Update-CPG+for+Non-
Toxigenict+E.+coli&utm_campaign=Member+Update+11-5-
14&utm_medium=email. Accessed 8.2.2015.

U.S. Food and Drug Administration, Department of Health & Human Services
(USFDA/HHS). (2013). Part III Department of Health and Human Services. Federal
Register, 80(200), 1-195. Retrieved from
http://webapps.dol.gov/federalregister/PdfDisplay.aspx?Docld=26927

U.S. Food and Drug Administration, Health & Human Services (FDA/HHS). (2013)
Report to Congress: Ensuring a Safe Food Supply.
https://www.fda.gov/downloads/food/guidanceregulation/fsma/ucm351876.pdf.
Accessed November 4, 2018.

U.S. Food and Drug Administration, Department of Health & Human Services
(FDA/HHS). (2013). Part II Department of Health and Human Services, 78(11), 1-
144.

U.S. Food and Drug Administration (FDA), & Health Canada. (2015). Joint FDA /
Health Canada Quantitative Assessment of the Risk of Listeriosis from Soft-Ripened
Cheese Consumption in the United States and Canada : Draft Report ., (July), 9.

U.S. Food and Drug Administration, Office of Regulatory Affairs (USFDA/ORA) 2005.

Sec. 527.300 Pathogens in Dairy Products (CPG 7106.08). Available at:
http://www.fda.gov/ora/compliance ref/cpg/cpgfod/cpg527-300.html. Accessed
20 May 2008.

Uhlich, G. A., Luchansky, J. B., Tamplin, M. L., Molina-Corral, F. J., Anandan, S., &
Porto-Fett, A. C. S. (2006). Effect of storage temperature on the growth of Listeria
monocytogenes on Queso Blanco slices. Journal of Food Safety, 26(3), 202-214.
https://doi.org/10.1111/j.1745-4565.2006.00043.x

Ukuku, D. O., & Fett, W. (2002). Behavior of Listeria monocytogenes inoculated on
cantaloupe surfaces and efficacy of washing treatments to reduce transfer from rind
to fresh-cut pieces. Journal of Food Protection, 65(6), 924-930.
https://doi.org/10.4315/0362-028X-65.6.924

Valero, A., Pérez-rodriguez, F., Carrasco, E., Fuentes-alventosa, J. M., Garcia-gimeno, R.
M., & Zurera, G. (2009). International Journal of Food Microbiology Modelling the
growth boundaries of Staphylococcus aureus : Effect of temperature , pH and water
activity. International Journal of Food Microbiology, 133(1-2), 186—194.
https://doi.org/10.1016/j.1jfoodmicro.2009.05.023

374



Vilimaa, A. L., Honkalampi-Hamél&inen, U., Pietarinen, S., Willfor, S., Holmbom, B., &
von Wright, A. (2007). Antimicrobial and cytotoxic knotwood extracts and related
pure compounds and their effects on food-associated microorganisms. International
Journal of Food Microbiology, 115(2), 235-243.
https://doi.org/10.1016/j.ijfoodmicro.2006.10.03 1

Van den Brink, P. J., Van den Brink, N. W., & Ter Braak, C. J. F. (2003). Multivariate
Analysis of Ecotoxicological Data Using Ordination: Demonstrations of Utility on
the Basis of Various Examples. Australasian Journal of Ecotoxicology, 9, 141-156.
Retrieved from http://www.biometris.wur.nl/NR/rdonlyres/71EBBDE7-DE7B-
4956-9BEA-2B807C34A8EF/47864/terBraak2003VandenBrink2Braak AJE.pdf

Van Den Brink, P. J., & Ter Braak, C. J. F. (1999). Principal response curves: Analysis of
time-dependent multivariate responses of biological community to stress.
Environmental Toxicology and Chemistry, 18(2), 138—148.
http://doi.org/10.1897/1551-5028(1999)018<0138:PRCAOT>2.3.CO;

Van Elsas, J. D., Semenov, A. V., Costa, R., & Trevors, J. T. (2011). Survival of
Escherichia coli in the environment: Fundamental and public health aspects. ISME
Journal, 5(2), 173—183. https://doi.org/10.1038/ismej.2010.80

Van Kessel, J. S., Karns, J. S., Gorski, L., McCluskey, B. J., & Perdue, M. L. (2004).
Prevalence of Salmonellae, Listeria monocytogenes, and Fecal Coliforms in Bulk
Tank Milk on US Dairies*. Journal of Dairy Science, 87(9), 2822-2830.
https://doi.org/https://doi.org/10.3168/jds.S0022-0302(04)73410-4

Van Stelten, A., Simpson, J. M., Ward, T. J., & Nightingale, K. K. (2010). Revelation by
single-nucleotide polymorphism genotyping that mutations leading to a premature
stop codon in inlA are common among Listeria monocytogenes isolates from ready-
to-eat foods but not human listeriosis cases. Applied and Environmental
Microbiology, 76(9), 2783-2790. https://doi.org/10.1128/AEM.02651-09

Verhaegen, B., De Reu, K., Heyndrickx, M., & De Zutter, L. (2015). Comparison of Six
Chromogenic Agar Media for the Isolation of a Broad Variety of Non-O157
Shigatoxin-Producing Escherichia coli (STEC) Serogroups. International Journal
of Environmental Research and Public Health .
https://doi.org/10.3390/ijerph 120606965

Vernozy-Rozand, C., Meyrand, A., Mazuy, C., Delignette-Muller, M. L., Jaubert, G.,
Perrin, G., ... Richard, Y. (1998). Behaviour and enterotoxin production by
Staphylococcus aureus during the manufacture and ripening of raw goats’ milk
lactic cheeses. Journal of Dairy Research, 65(2), 273-281.
https://doi.org/10.1017/S0022029997002781

Vidovic, S., Mangalappalli-Illathu, A. K., & Korber, D. R. (2011). Prolonged cold stress
response of Escherichia coli O157 and the role of rpoS. International Journal of
Food Microbiology, 146(2), 163—169.
https://doi.org/10.1016/j.1jfoodmicro.2011.02.018

Vivegnis, J., El-Lioui, M., Leclercq, A., Lambert, B., & Decallonne, J. (1999). Detection
of Shiga-like toxin producing Escherichia coli from raw milk cheeses produced in
Wallonia. BASE: Biotechnologie, Agronomie, Societe et Environnement, 3(3), 159—
164.

Voetsch, A. C., Angulo, F. J., Jones, T. F., Moore, M. R., Nadon, C., McCarthy, P.,
Shiferaw B., Megginson M.B., Hurd S., Anderson B.J., Cronquist A., Vugia D.J.,

375



Medus C., Segler S., Graves L.M., Hoekstra R.M. & Griffin, P. M. (2007).
Reduction in the incidence of invasive listeriosis in foodborne diseases active
surveillance network sites, 1996-2003. Clinical Infectious Diseases, 44(January),
513-520. https://doi.org/10.1086/511006

Vorst, K. L., Todd, E. C. D., & Ryser, E. T. (2004). Improved quantitative recovery of
Listeria monocytogenes from stainless steel surfaces using a one-ply composite
tissue. Journal of Food Protection, 67(10), 2212-2217. Retrieved from
http://www.ncbi.nlm.nih.gov/pubmed/15508632

Wagner, M., & Allerberger, F. (2003). Characterization of Listeria monocytogenes
recovered from 41 cases of sporadic listeriosis in Austria by serotyping and pulsed-
field gel electrophoresis. FEMS Immunology and Medical Microbiology, 35(3),
227-234. https://doi.org/10.1016/S0928-8244(02)00445-5

Wagner, M., Maderner, A., & Brandl, E. (1996). Random amplification of polymorphic
DNA for tracing and molecular epidemiology of Listeria contamination in a cheese
plant. Journal of Food Protection, 59(4), 384-389. https://doi.org/10.4315/0362-
028X-59.4.384

Walk, S. T., Alm, E. W., Gordon, D. M., Ram, J. L., Toranzos, G. A., Tiedje, J. M., &
Whittam, T. S. (2009). Cryptic lineages of the genus Escherichia. Applied and
Environmental Microbiology, 75(20), 6534—6544.
https://doi.org/10.1128/AEM.01262-09

Wallace, J. S., Cheasty, T., & Jones, K. (1997). Isolation of Vero cytotoxin-producing
Escherichia coli O157 from wild birds. Journal of Applied Microbiology, 82(3),
399-404. https://doi.org/10.1046/j.1365-2672.1997.00378.x

Walsh, D., Dufty, G., & Sheridan, J. J. (1998). Comparison of Selective and Nonselective
Enrichment Media for the Isolation of Listerza Species From Retail Foods, /8, 85—
99.

Wang Q, Garrity GM, Tiedje JM, Cole JR (2007) Naive Bayesian classifier for rapid
assignment of rRNA sequences into the new bacterial taxonomy. Appl Environ
Microbiol 73:5261-5267

Weller, D., Andrus, A., Wiedmann, M., & den Bakker, H. C. (2015). Listeria booriae sp.
nov. and Listeria newyorkensis sp. nov., from food processing environments in the
USA. International Journal of Systematic and Evolutionary Microbiology, 65(1),
286-292. Retrieved from
http://ijs.microbiologyresearch.org/content/journal/ijsem/10.1099/ijs.0.070839-0

Weller, D. L., Kovac, J., Roof, S., Kent, D. J. D., Tokman, J. 1., Kowalcyk, B., ...
Wiedmann, M. (2017). Survival of Escherichia coli on lettuce under field conditions
encountered in the Northeastern United States. Journal of Food Protection, 80(7),
1214-1221. https://doi.org/https://doi.org/10.4315/0362-028 X.JFP-16-419

Wells, J., & Shipman, L. (1991). Isolation of Escherichia coli Serotype 0157 : H7 and
Other Shiga-Like-Toxin-Producing E . coli from Dairy Cattle. Journal of Clinical
Microbiology, 29(5), 985-989. https://doi.org/0095-1137/91/050985-05%$02.00/0

Wemmenhove, E., Beumer, R. R., van Hooijdonk, A. C. M., Zwietering, M. H., & Wells-
Bennik, M. H. J. (2014). The fate of Listeria monocytogenes in brine and on Gouda
cheese following artificial contamination during brining. International Dairy
Journal, 39(2), 253-258.
https://doi.org/https://doi.org/10.1016/j.1dairy;.2014.06.002

376



Westerholt, S., Pieper, A.-K., Griebel, M., Volk, H.-D., Hartung, T., & Oberhoffer, R.
(2003). Characterization of the Cytokine Immune Response in Children Who Have
Experienced an Episode of Typical Hemolytic-Uremic Syndrome. Clin. Diagn. Lab.
Immunol., 10(6), 1090—1095. https://doi.org/10.1128/CDLI.10.6.1090-1095.2003

Whalley, W. R., Ober, E. S., & Jenkins, M. (2013). Measurement of the matric potential
of soil water in the rhizosphere. Journal of Experimental Botany, 64(13), 3951—
3963. http://doi.org/10.1093/jxb/ert044

Whitmore. (2012). Habitat Ordination of Passerine Birds of the Virgin River Valley ,
Southwestern Utah Author ( s ): Robert C . Whitmore Reviewed work (s ): Source :
The Wilson Bulletin, Vol . 87 ,No . 1 ( Mar ., 1975), pp . 65-74 Published by :
Wilson Ornithological S, 87(1), 65-74.

Wiedmann, M. (2002). Molecular subtyping methods for Listeria monocytogenes.
Journal of AOAC International, 85(2), 524-531.

Wiedmann, M., Bruce, J. L., Keating, C., Johnson, A. E., McDonough, P. L., & Batt, C.
A. (1997). Ribotypes and virulence gene polymorphisms suggest three distinct
Listeria monocytogenes lineages with differences in pathogenic potential. Infection
and Immunity, 65(7), 2707-2716. Retrieved from
http://www.pubmedcentral.nih.gov/articlerender.fcgi?artid=175382&tool=pmcentre
z&rendertype=abstract

Williams, T. R., Moyne, A. L., Harris, L. J., & Marco, M. L. (2013). Season, Irrigation,
Leaf Age, and Escherichia coli Inoculation Influence the Bacterial Diversity in the
Lettuce Phyllosphere. PLoS ONE, 8(7), 1-14.
https://doi.org/10.1371/journal.pone.0068642

Wood, J. D., Bezanson, G. S., Gordon, R. J., & Jamieson, R. (2010). Population
dynamics of Escherichia coli inoculated by irrigation into the phyllosphere of
spinach grown under commercial production conditions. International Journal of
Food Microbiology, 143(3), 198-204.
https://doi.org/10.1016/j.1jfoodmicro.2010.08.022

World Bioproducts (n.d.). The Polyurethane Advantage. Available at

http://www.worldbioproducts.com/polyurethane.html. Accessed on 20 October
2018.

World Trade Organization (WTO). (1998). General Agreement on Tariffs and Trade.
https://www.wto.org/english/res_e/booksp e/agrmntseries2 gatt e.pdf. Accessed
4.15.17

Wu, J., S. C. Long, D. Das, and S. M. Dorner. (2011). Are microbial indicators and
pathogens correlated? A statistical analysis of 40 years of research. J. Water Health
9:265-278. http://dx.doi.org/10.2166/wh.2011.117

Wulff, G., Gram, L., Ahrens, P., & Vogel, B. F. (2006). One group of genetically similar
Listeria monocytogenes strains frequently dominates and persists in several fish
slaughter- and smokehouses. Applied and Environmental Microbiology, 72(6),
4313-4322. https://doi.org/10.1128/AEM.02288-05

Yang, C.-H., Crowley, D. E., Borneman, J., & Keen, N. T. (2001). Microbial
phyllosphere populations are more complex than previously realized. Proceedings of
the National Academy of Sciences, 98(7), 3889-3894.
https://doi.org/10.1073/pnas.051633898

Yao, Z., Yang, L., Wang, H., Wu, J., & Xu, J. (2015). Fate of Escherichia coli O157: H7

377



in agricultural soils amended with different organic fertilizers. Journal of Hazardous
Materials, 296, 30-36. https://doi.org/10.1016/j.jhazmat.2015.04.023

Yeoh YK, Sekiguchi Y, Parks DH, and Hugenholtz P.. Comparative Genomics of
Candidate Phylum TM6 Suggests That Parasitism Is Widespread and Ancestral in
This Lineage. Mol. Biol.Evol.33(4):915-927

Yoshitomi, K. J., Jinneman, K. C., & Weagant, S. D. (2003). Optimization of a 3'-minor
groove binder-DNA probe targeting the uidA gene for rapid identification of
Escherichia coli O157:H7 using real-time PCR. Molecular and Cellular Probes,
17(6), 275-280. https://doi.org/10.1016/j.mcp.2003.07.001

Yousef, A. E., & Marth, E. H. (1990). Fate of Listeria monocytogenes During the
Manufacture and Ripening of Parmesan Cheese. Journal of Dairy Science, 73(12),
3351-3356. https://doi.org/https://doi.org/10.3168/jds.S0022-0302(90)79030-3

Yousef, A. E., & Marth, E. H. (1988). Behavior of Listeria monocytogenes During the
Manufacture and Storage of Colby Cheese. Journal of Food Protection, 51(1), 12—
15. https://doi.org/10.4315/0362-028X-51.1.12

Zaleski, K. J., Josephson, K. L., Gerba, C. P., & Pepper, 1. L. (2005). Potential Regrowth
and Recolonization of Sa/monellae and Indicators in Biosolids and Biosolid-
Amended Soil -- Zaleski et al. 71 (7): 3701 -- Applied and Environmental
Microbiology, 71(7), 3701-3708. https://doi.org/10.1128/AEM.71.7.3701

Zangerl, P., Matlschweiger, C., Dillinger, K., & Eliskases-Lechner, F. (2010). Survival of
Listeria monocytogenes after cleaning and sanitation of wooden shelves used for
cheese ripening. European Journal of Wood and Wood Products, 68(4), 415-419.
https://doi.org/10.1007/s00107-009-0381-6

Zarate, V., Belda, F., Pérez, C., & Cardell, E. (1997). Changes in the microbial flora of
Tenerife goats’ milk cheese during ripening. International Dairy Journal, 7(10),
635—641. https://doi.org/https://doi.org/10.1016/S0958-6946(97)00065-4

Zehren, V. L., & Zehren, V. F. (1968a). Examination of Large Quantities of Cheese for
Staphylococcal Enterotoxin A. Journal of Dairy Science, 51(5), 635—644.
https://doi.org/10.3168/jds.S0022-0302(68)87047-X

Zehren, V. L., & Zehren, V. F. (1968b). Relation of Acid Development During
Cheesemaking to Development of Staphylococcal Enterotoxin A. Journal of Dairy
Science, 51(5), 645—649. https://doi.org/10.3168/jds.S0022-0302(68)87048-1

Zhang, X., McDaniel, A. D., Wolf, L. E., Keusch, G. T., Waldor, M. K., & Acheson, D.
W. K. (2000). Quinolone Antibiotics Induce Shiga Toxin—Encoding Bacteriophages,
Toxin Production, and Death in Mice. The Journal of Infectious Diseases, 181(2),
664—670. https://doi.org/10.1086/315239

Zhang, Y., Laing, C., Steele, M., Ziebell, K., Johnson, R., Benson, A. K., Taboada, E., &
Gannon, V. P. J. (2007). Genome evolution in major Escherichia coli O157:H7
lineages. BMC Genomics, 8. https://doi.org/10.1186/1471-2164-8-121

Zhao, T., Doyle, M. P., & Zhao, P. (2004). Control of Listeria monocytogenes in a
Biofilm by Competitive-Exclusion Microorganisms. Society, 70(7), 3996—4003.
https://doi.org/10.1128/AEM.70.7.3996

Zitz, U., Zunabovic, M., Domig, K. J., Wilrich, P.-T., & Kneifel, W. (2011). Reduced
Detectability of Listeria monocytogenes in the Presence of Listeria innocua. Journal
of Food Protection, 74(8), 1282—1287. https://doi.org/10.4315/0362-028 X.JFP-11-
045

378



Zweifel, C., Giezendanner, N., Corti, S., Krause, G., Beutin, L., Danuser, J., & Stephan,
R. (2010). Characteristics of Shiga Toxin—Producing Escherichia coli Isolated from
Swiss Raw Milk Cheese within a 3-Year Monitoring Program. Journal of Food
Protection, 73(1), 88-91. https://doi.org/10.4315/0362-028X-73.1.88

379



