S-295 Annual Meeting

Las Vegas Hilton
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I. Introductions 

	LAST NAME
	FIRST NAME
	EMAIL
	ORGANIZATION

	Barefoot
	Susan 
	sbrft@clemson.edu
	Clemson University

	Blanton
	John 
	john.blanton@ttu.edu
	Texas Tech University

	Brashears
	Mindy 
	mindy.brashears@ttu.edu
	Texas Tech University

	Dickson
	James S. 
	jdickson@iastate.edu
	Iowa State University

	Goodridge
	Lawrence 
	lgoodrid@uwyo.edu
	University of Wyoming

	Janes
	Marlene 
	mjanes@agctr.lsu.edu
	Louisiana State University

	Jiang
	Xiuping 
	xiuping@clemson.edu
	Clemson University

	Johnson
	Michael 
	mjohnson@uark.edu
	University of Arkansas

	Karunesena
	Enusha
	enusha.karunesena@ttu.edu
	Texas Tech University

	Kniel
	Kali 
	kniel@udel.edu
	University of Deleware

	LeJeune
	Jeff 
	lejeune.3@osu.edu
	Ohio State University

	Marshall
	Douglas L. 
	microman@ra.msstate.edu
	Mississippi State University

	Newman
	Melissa 
	mnewman@uky.edu
	University of Kentucky

	Price
	Stuart B. 
	pricesb@vetmed.auburn.edu
	Auburn University

	Rao
	Ramkishan
	rrao@CSREES.USDA.GOV
	USDA CSREES

	Ryser
	Elliot 
	ryser@msu.edu
	Michigan State University

	Siebert
	Karl 
	kjs3@cornell.edu
	Cornell University

	Subbiah
	Jeyamkondan 
	jsubbiah2@unlnotes.unl.edu
	University of Nebraska

	Williams
	Rob 
	rcwillia@vt.edu
	Virginia Tech

	Worobo
	Randy 
	rww8@cornell.edu
	Cornell University


II. Susan Barefoot – Administrative Advisor Comments

Emphasized the importance of getting our annual report done. 

Emphasized the importance of getting our updated plan/proposal done.

Gave an overview of the success of the “Food Safety from the Surface Up” Conference

II.  Ram Rao - USDA CSREES Representative
· Thinks that group should be Nominated for Secretary’s Honors Award

· Add him to mailing list

· Handout on RFAs – Current

· Epi grants are both pre and post harvest

· Special emphasis area is retail to consumer in NIFSI- letter of intent for special emphasis grants only

III. Group Presentations were given by each of the participants.  An overview is listed below and detailed reports are at the end of the minutes.

Jim Dickson – Iowa State 

HACCP validation studies


Developed gram negative indicator organisms for O157


Must confirm that they are not pathogenic

Antibiotic Resistance in Antibiotic free swine

Rob Williams  - Virginia Tech

UV light and chemical preservatives – apple cider

High pressure processing in combination with chemical preservatives for reduction of E. coli and Salmonella in apple juice and orange juice

Quantitative recovery of LM and Salmonella from environmental sampling media

Prediction of surface area from weight measurement

Optimization of recovery and detection for cryptosporidium in foods

Dairy and Juice tanker sanitation

UV irradiation on reduction of pathogens and chemical indicators of mild

Mindy Brashears-Texas Tech University


Pre-Harvest Methods Developed


Pre-harvest Interventions


Post-Harvest Interventions


Antibiotic Resistance Studies

JM Subbiah – University of Nebraska

Modeling temperature changes/loss/cooling.  

Creating a Web interface

Marlene Janes – Louisiana State University

ASC on LM in Hams and cheese

Copper and brass reductions of LM  both inhibited at various temperatures

Drain replacement – total counts.  1-3 log reduction on copper surfaces in processing plants

Randy Worobo – Cornell

Antimicrobial proteins

Glocose oxidase system and gluconic acid as a side product

Honey microflora – Manuka honey


Range of isolates

Doug Marshall – Mississippi State

Pre and post interventions

Aquaculture 

Growth of Vibrio over season – 10 h hold

Phage for human therapy

Streptococcus iniae – 

Antibiotic use in aquaculture

Stress adaptation of microbiology

Salmonella survival in the gut of a shrimp

Stewart Price-Auburn

BVDV virus and E. coli O157

4 calves – inoculated and mid-week O157 shed at more

Jeff Lejune- Ohio State University
STEC E. coli

Q alleles – human isolates vs bovine isolates

Q933 and Q21 isolates  less susceptible to processing treatments

Toxin negative isolated from humans – still cause illness

STEC negative O157 – phages can carry toxins to negative and cause them to be pathogenic

Use of antibiotics in humans can cause more toxin production.  No difference in toxin production after exposure to antibiotics in vitro.

Phages that infect O157 are different from O26 and O11 in the US.

Melissa Newman- Kentucky

Use of decanol as an antimicrobial

Use of yeast cell extract as a curing agent for antimicrobial drug resistance

Lawrence Goodridge-University of Wyoming

Use of bacteriophage in reducing E. coli O157 in cattle

High pressure processing (HPP) in almonds

E. coli group present in bovine, but not pathogenic

Xiuping Jiang – Clemson University, SC

Manure Composting

IV. Sections of the Renewal Document were completed to be put together by executive group.  Final version will be distributed by January 30, 2006

V. Location of 2006 Meeting

a. Possibilities – Orlando, Nashville, New York

DETAILED SUMMARIES FROM EACH STATE:

TEXAS TECH UNIVERSITY

PRE-HARVEST PROJECTS

· Developed methods to quantify E. coli O157 in cattle feces and hides

· Validated use of rapid methods for detection of E. coli O157

· Mapped the prevalence patterns of E. coli and Salmonella on hides of cattle
· Determined optimum doses of a direct-fed microbial to effectively inhibit E. coli O157 in cattle

· Determined antibiotic resistance patterns in cattle

· Determined the impact of transportation on cross-contamination

· Determined the impact of dust on cross-contamination

POST-HARVEST PROJECTS

· Investigated various interventions on beef trim

· Determined the impact of various interventions on poultry

· Validated various methods for rapid detection of pathogens in trim, on carcasses and on ground beef
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Project No.
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Project Title:

Enhancing Food Safety Through Control of Foodborne Disease Agents
Date:


November 14, 2005
Institution:

Auburn University

Reporting



Investigator:

Stuart Price

Period Covered: 
October 1, 2004, through September 30, 2005
PROGRESS SUMMARY
Title:  

Bovine Viral Diarrhea Virus Infection and E. coli O157:H7 Shedding in Calves
Hypothesis:  
BVDV infection of cattle results in increased and prolonged levels of E. coli 


O157:H7 fecal shedding.

Major Findings:
· BVDV-infected calves showed anticipated signs of immune suppression, including a marked leucopenia and neutropenia, compared to sham-infected calves.
· BVDV-infected calves showed higher shedding of O157 compared to sham-infected calves. 
· Most dramatic difference occurred on days 13-15, when BVDV-infected calves were severely leukopenic and neutropenic.

Impact:


· If an interaction between BVDV infection, and E. coli O157:7 shedding, is shown to exist experimentally, then such an interaction can be examined in herds among naturally infected animals.

· Findings might result in the novel approach of using BVDV vaccination as an intervention to reduce O157 contamination of bovine carcasses.
Publications
Toro, H., S.B. Price, S. McKee, F.J. Hoerr, J. Krehling, M. Perdue, and L. Bauermeister.  2005.  Use of bacteriophages in combination with competitive exclusion to reduce Salmonella from infected chickens.  Avian Dis.  49:118-124.
Grants  

“The Impact of Primary Bovine Viral Diarrhea Virus Infection on the Duration and Level of Shedding of Escherichia coli O157:H7.”  Animal Health and Disease Research Program, College of Veterinary Medicine, Auburn University.  Principal Investigator: Paul H. Walz; Co-investigators: Stuart B. Price, Julie G. Waldrop, James C. Wright, and M. Daniel Givens.  10/1/04 - 9/30/06. $40,000.

“Novel Approaches for Reducing Shedding of Salmonella from Chickens.”  Animal Health and Disease Research Program, College of Veterinary Medicine, Auburn University.  Principal Investigator: Stuart B. Price; Co-investigator, Haroldo Toro.  10/1/05-9/30/07.  $36,319.

“Pathogen Reduction in Calves Colonized with Salmonella Species.”  Animal Health and Disease Research Program, College of Veterinary Medicine, Auburn University.  Principal Investigator: James C. Wright.  Co-Investigators, Stuart B. Price, Paul H. Walz.  10/1/05-9/30/06. $19,992.  
Annual Report

I. Project Number: S-295

II. Project Title: Enhancing Food Safety Through Control of Foodborne Disease Agents

III. November 16-17, 2005

IV. University of Wyoming

V. Lawrence Goodridge

VI. Progress Summary

Project 1: Rapid detection of foodborne pathogens

A reporter phage has been developed and used to detect Escherichia coli O157:H7 on meat (beef) samples.  The reporter phage is designed to transduce a beta-galactosidase gene to the E. coli O157:H7 cells during phage infection.  Detection of the presence of the beta-galactosidase is effected by the use of a colorimetric substrate (visual detection) or a luminescent substrate (detected with a handheld luminometer).  The reporter phage, the substrate, bacterial growth media, immunomagnetic beads, and a sampling device (a swab), have been included in a simple to use device, termed the Phast Swab.  When the Phast Swab was tested on meat samples that were artificially inoculated with E. coli O157:H7, an initial inoculum of 102 CFU/100cm2 was detectable within 12 hours, when the colorimetric substrate (CPRG, Roche) was used.  When the luminescent substrate (Beta-Glo, Promega) was used, an initial inoculum of 101 CFU/100 cm2 was detectable within 10 hours.  

VII.
Usefulness of Findings:


These results show that it should be feasible to use the Phast Swab to detect E. coli O157:H7 on beef carcasses (and in other foods as well).  If a different sampling device is employed (such as an eyedropper), it is also possible to test liquid samples (water, juice) for the presence of E. coli O157:H7 using the Phast Swab.

Project 2: Pre-harvest control of foodborne pathogens

The overall objective of this research is to study the effectiveness of a bacteriophage cocktail, administered one week prior to slaughter, in reducing and/or eliminating the load of E. coli O157:H7, in beef cattle.  The specific objectives of this study are: a). To investigate the ability of gelatin and enteric coated capsules to effectively deliver a phage cocktail to the small and large intestinal portions of the cattle GIT; b). To investigate the ability of the phages to persist in the small and large intestines; and c). To investigate the efficacy of the phage cocktail in killing multiple strains of E. coli O157:H7, thereby reducing and/or eliminating the presence of these pathogens in cattle and their growing environment.

For this experiment, we obtained fecal samples from two 7 year old cannulated heifers housed at the University of Wyoming beef unit.  The samples were clarified by filtration through cheese cloth, and the clarified samples were placed into anaerobic jars and incubated overnight in a Daisy Anikom Anaerobic digestor, under conditions that mimicked the digestion of the cattle GIT.   Samples were inoculated with two strains of Nalr E. coli O157:H7, and the jars were mixed well, flushed with CO2 (to produce an anaerobic environment), and placed into the anaerobic digestor for 3 hours to allow the E. coli O157:H7 cells to acclimate to the environment.  Following the acclimation process, all of the jars were sampled to determine the initial E. coli O157:H7 concentration, and the test samples were inoculated with the bacteriophage cocktail (109 PFU/ml), at a MOI of 104.  Samples were withdrawn at 2, 4, 8, 12, 24, and 48 hours, and tested for the presence of E. coli O157:H7 by plating on MacConkey agar containing 50 μl/ml of nalidixic acid. The results indicated that the phage cocktail was extremely effective at eliminating the E. coli O157:H7 cells from the fecal samples.  For example, the phage cocktail completely eliminated the E. coli O157:H7 cells within 4 hours.  The E. coli O157:H7 cells persisted in the control jar for at least 48 hours (we stopped sampling at 48 h).  We did not observe the formation of any resistant E. coli O157:H7 bacteria during 48 hours of sampling.  

VII. Usefulness of Findings:

These results indicate that this bacteriophage cocktail can eliminate E. coli O157:H7 in fecal material, and that the cocktail may be effective at eliminating E. coli O157:H7 in the live animal.

Project 3: Reduction of Salmonella on raw almonds by hydrostatic pressure

Raw almonds have been recently demonstrated as a vehicle for Salmonella infection.  In this project, the effects of continuous (50,000 psi, 60,000 psi and 70,000 psi with holding times of 5 and 10 min) and discontinuous (oscillatory) (six cycles at 60,000 psi with a holding time of 20 s) high hydrostatic pressure (HHP) treatments on the viability of three Salmonella Enteriditis strains (FDA, PT9C, and PT30) inoculated onto raw almonds were evaluated at 25, 50, and 55oC.  Inactivation of the S. Enteriditis was achieved in 0.1% peptone water after continuous pressurization at 60,000 psi and 25oC for 5 minutes.  Continuous pressurization of raw almonds inoculated with S. Enteriditis at 60,000 psi and 50oC for 5 min resulted in less than a log reduction (log10 0.83) of vegetative cells.  The decimal reduction time using the continuous pressurization parameters was determined to be 9.78 minutes.  A discontinuous process consisting of six cycles of pressurization at 60,000 psi and 50oC for 20 seconds provided greater than a one log reduction (log10 1.27 for FDA and log10 1.16 for PT30) of the S. Enteriditis concentration. The low water activity (aw) of the almonds was found to impart baroprotective attributes on the S. Enteriditis cells. To overcome the baroprotective nature of the almonds, a procedure was developed in which the almonds were directly suspended in water, followed by continuous pressurization, and a rapid dry step (water pressurization method).  When the almonds were pressurized at 60,000 or 70,000 psi for 5 minutes at 25oC, a 3.0 - 3.5 log reduction in Salmonella (PT9C, PT30) was observed. The D value for the water pressurization process (60,000 psi) was determined to be 45 seconds.  The drying step imparted another 1.5 log reduction in the Salmonella concentration, making the entire water pressurization method capable of a 5 log reduction in Salmonella concentration.  

VIII. Usefulness of findings:
The HPP technique is rapid, very effective at reducing Salmonella on the surface of raw almonds, and is amenable to industry use as a method to process raw almonds to reduce the microbial load, immediately before packaging.

Project 4:  Investigation of clonal populations in antibiotic resistant commensal E. coli isolated from feedlots


The use of antibiotics will eventually select for resistance whether that use is in humans, animals or plants.  Antibiotic resistance in zoonotic organisms can, by definition, be transferred from animals to humans. Generic Escherichia coli has been chosen as an indicator of the selective pressure exerted by antimicrobial agents used in the production of beef cattle.  Generic E. coli are unlikely to cause disease, constitute one of the two most widespread bacterial species among cattle, and constitute a reservoir of transferable resistance genes that can spread to bacteria with the potential to cause disease in animals or humans.  Generic E. coli isolated from pooled and individual fecal samples that were collected from several feedlots were subjected to an antimicrobial resistance study, and were described qualitatively at "breakpoints" used by the National Antimicrobial Resistance Monitoring System in the United States. From the pooled samples, 132 generic E. coli isolates (13.3 %) out of a total of 993 isolates were identified as resistant to at least 1 antibiotic, with another 171 (17.2 %) isolates showing resistance to 2 or more antibiotics.  In addition, 122 (58%) of 210 generic E. coli isolates from individual animals were identified as being resistant to more than 1 antibiotic, when the animals were sampled just prior to shipping.  In addition, 21 isolates out of the total of 1203 isolates (1.75%) were identified as resistant to more than 2 antibiotics.  The E. coli isolates that were resistant to at least 3 antibiotics, including trimethoprim-sulfamethoxazole (3 isolates), were selected and screened to determine whether they belonged to the recently emerged E. coli Clonal Group A (CGA).  One of the isolates, 86 MD, was shown to be a member of CGA by PCR and RAPD analysis.  Virulence factor profiling of this strain indicated that while it is a member of CGA at the genetic level, it does not posses the same virulence factors as human associated CGA strains.  

VIII.
Usefulness of findings:


This study highlights the need to comprehensively screen bovine multidrug resistant, generic E. coli isolates for the presence of CGA, and to determine the virulence profiles of these isolates.

IX. Presentations/Abstracts:

Get Smart Wyoming!: An overview of antimicrobial resistance (AMR), the CDC’s Get Smart campaign, and what Wyoming is doing to reduce AMR. L. D. Goodridge, Hart, A. M., Snow, J., Woods, T.  2005.  WEHA/WFSC/WPHA Educational Conference, Cody, Wyoming.

Applied uses of bacteriophages in food microbiology and safety. L. D. Goodridge.  2005.  First Joint Meeting of the Rocky Mountain Virology Club and Rocky Mountain Branch, ASM. Pingree Park, Colorado.

Water pressurization effectively reduces Salmonella Enteriditis on the surface of raw almonds. J. Willford, Goodridge, L. D.  2005.  First Joint Meeting of the Rocky Mountain Virology Club and Rocky Mountain Branch, ASM. Pingree Park, Colorado.

A Simple Colorimetric Assay for Rapid Detection of Escherichia coli O157:H7. L. D. Goodridge, Willford J.  2005.  International Association for Food protection, 92nd Annual Meeting, Baltimore, Maryland.

Subtyping of Antibiotic Resistant Generic Escherichia coli by Manual and Automated HindIII Ribotyping. L. D. Goodridge. 2005.  International Association for Food protection, 92nd Annual Meeting, Baltimore,  Maryland.

Evaluation of Three Different Commercially Available Toxin Detection Kits for Detection of Shiga-Toxin Producing Escherichia coli in Bovine Feces. J. Willford, Goodridge, L.D.  2005.  Institute of Food Technologists Annual Meeting and Food Expo, New Orleans, Louisiana.

Is Multi-Drug Resistance in Commensal Escherichia coli Clonal in Nature? L.D. Goodridge, Manley, W. 2005.  Institute of Food Technologists Annual Meeting and Food Expo, New Orleans, Louisiana.

Use of Bacteriophage Therapy to Reduce Escherichia coli O157:H7 Concentrations in an Anaerobic Digestor that Simulates the Bovine Gastrointestinal Tract.  J. Chase, Kalchayanand, N., Goodridge, L.D. 2005.  Institute of Food Technologists Annual Meeting and Food Expo, New Orleans, Louisiana.

Intelligent Design of a Phage Cocktail to Reduce Shedding of E. coli O157:H7 in Cattle. J. Chase, Goodridge, L.D. 2005.  16th Evergreen International Phage Biology meeting, Olympia, Washington.

A Simple Reporter-Phage Assay for Rapid Detection of E. coli O157:H7. J. Willford, Goodridge, L.D. 2005.  16th Evergreen International Phage Biology meeting, Olympia, Washington.
X. Peer-Reviewed Publications:

Destruction of Salmonella Enteriditis inoculated onto Raw Almonds by High Hydrostatic Pressure, L. D. Goodridge, Kalchayanand, N.  Accepted. Food Research International. 2005.

PCR detection of Lactococcal Bacteriophages in Milk, J. Craven, Goodridge, L., Hill, A., Griffiths, M.  Accepted.  Milchwissenschaft/Milk Science International. 2005

Development of the Phast Swab for Rapid Detection of Escherichia coli O157:H7 on Beef Carcasses, J. Willford, Goodridge, L. D. Submitted to Journal of Food Protection.  2005.

IX. Grants Received:
Title:


Identification and Characterization of Novel Virulence Determinants from Brucella abortus Using In Vivo Induced Antigen Technology (IVIAT)
Source:


University of Wyoming Agricultural Experiment Station Grants Program

Amount:

$60,000

Inclusive Dates:

January, 2005 to January, 2008

PI:


G Andrews, L. D. Goodridge (Co-PI), W. Edwards (Co-PI)

Title:


Evaluation of a Bacteriophage Cocktail to Reduce Escherichia coli O157:H7 Shedding in Beef Cattle
Source:


National Cattlemen’s Beef Association

Amount:

$75,000

Inclusive Dates:

February 2005, to May, 2006

PI:


L. D. Goodridge, J. Scanga, J. LeJuene


Title\:


Identification and Characterization of Novel Virulence Determinants from Brucella abortus Using In Vivo Induced Antigen Technology (IVIAT)

Source\:


University of Wyoming Agricultural Experiment Station Grants Program

Amount\:

$60,000

Inclusive Dates\:
January, 2005 to January, 2008

PI\:


G Andrews, L. D. Goodridge (Co-PI), W. Edwards (Co-PI)

Title\:


Evaluation of a Bacteriophage Cocktail to Reduce Escherichia coli O157\:H7 Shedding in Beef Cattle

Source\:


National Cattlemen’s Beef Association

Amount\:

$75,000

Inclusive Dates\:
February 2005, to May, 2006

PI\:


L. D. Goodridge, J. Scanga, J. LeJuene

"

Title:


Development of a Luminescent Biosensor for Rapid Detection of Escherichia coli O157:H7
Source:


Wyoming National Aeronautics and Space Agency EPSCoR Program

Amount:

$41,745

Inclusive Dates:

March 2005 to March, 2006

PI:


L. D. Goodridge


"

tc "
"

Title:


Development of an One-Tube Colorimetric Assay for Detection of Escherichia coli O157:H7 in Food Animals

Source:


United States Department of Agriculture National Research Initiative Program

Amount:

$100,000

Inclusive Dates:

September, 2005 to August, 2008

PI:


L. D. Goodridge

Title:


Development of a Lateral Flow Device for Rapid Chute Side Detection of Brucella abortus infection in Elk
Source:


United States Department of Agriculture Special Grants Program

Amount:

$80,000

Inclusive Dates:

September, 2005 to August, 2007

PI:


L. D. Goodridge, G. Andrews (Co-PI), W. Edwards (Co-PI)

S-295 Annual Report Format

I. Project Number: S-295

II. Project Title: Enhancing Food Safety Through Control of Foodborne Disease Agents
III. Date of Report: November 16, 2005
IV. Institution: Department of Food Science, Louisiana State University Agricultural Center

IV.
Investigators: Marlene E. Janes Ph. D

V. Progress Summary:

1. Pre-harvest reduction of food-borne pathogens in animals and the environment
Evaluation of bacteriophages for elimination of Vibrio parahaemolyticus and Vibrio vulnificus in live oysters 


Vibrio vulnificus and V. parahaemolyticus are foodborne pathogens known to cause gastroenteritis.  V. vulnificus can cause wound infections and primary septicemia in people with underlying health problem, such as blood and liver disorders and immune deficiencies.  There have been no major outbreaks associated with V. vulnificus and V. parahaemolyticus but sporadic cases occur frequently and become more prevalent during warmer months.  The virulence of Vibrio vulnificus is related to the expression of a polysaccharide capsule.  Vibrio vulnificus that produce the polysaccharide capsule are virulent and their colony morphology is opaque, whereas phase variants with reduced expression of a polysaccharide capsule are attenuated and the colony morphology is translucent. The purpose of this study was to investigate the effectiveness of bacteriophage in reducing V. parahaemolyticus and V. vulnificus in raw oysters during storage.

Methods:  Bacteriophage stock samples were prepared as previously described (Koo et al., 2000).  Oysters were harvested from the Gulf of Mexico and upon arrival to our lab, 10 to 12 oysters were randomly selected and the surface microflora and mud were removed by scrubbing the oysters under running water.  The oysters were then shucked with a sterile knife and placed with their liquor into sterile sampling bags.  

One oyster per treatment was inoculated with 1 ml of a decimally diluted V. vulnificus or V. parahaemolyticus cultures then the oysters were treated with 1 ml of Vvo, Vvt or Vp phages. Samples were divided into 2 groups, one group was not treated with UV-light and the other was treated with UV-light for 5, 15 or 30 min then stored at 4°C for 24 h. 

  The oysters were transferred into a stomacher bags, weighted and then equivalent amounts (ml) of PBS (1:1 dilution) were added to each bag.  The samples were stomached for 2 min; serial dilutions in sterile PBS were made then samples were spread-plated in duplicate on TCBS agar.  All plates were incubated at 35oC for 18 to 24h.  Yellow (V. vulnificus) and green (V. parahaemolyticus) colonies were counted and log CFU/g calculated.  All experiments were repeated 3 times.

Results:  The initial bacterial counts for V. vulnificus opaque, V. vulnificus translucent and V. parahaemolyticus control samples with or with out UV-light treatments were about 7.0 log CFU/g. The phage treatment reduced V. vulnificus opaque counts in raw oysters by 2 log CFU/g for all treatment times as compared to the controls. However, non-UV treatments were not significantly different from the UV treatments.  When oysters contaminated with V. vulnificus translucent were treated with Vvt phage and UV-light for 30 min, the bacterial counts were reduced to 3.3 log CFU/g compared to 6.3 log CFU/g for the control samples.  Furthermore, the antimicrobial activity of the Vvt phages with UV-light treatment was significantly different from the V. vulnificus translucent counts that were treated with Vvt phages with out UV-light exposure.  Vp phage treated oysters inoculated with V. parahaemolyticus counts were 4.83, 4.96 and 5.16 log CFU/g for non-UV and 4.97, 4.71 and 4.68 log CFU/g for UV-exposed at 5, 15 and 30 min exposure, respectively. There no significant difference in V. parahaemolyticus counts between the UV-light exposed and non-exposed Vp phage treated oysters.


VI. Usefulness of Findings:
Every year during the summer months the oyster industry is threatened by closure of water ways and recall of oysters due to V. vulnificus and V. parahaemolyticus contamination. Our results indicate that bacteriophages active against the virulent Vibrio vulnificus and V. parahaemolyticus are naturally found in oysters and could possibly be used as a processing aid to control these pathogens in live oysters.  Bacteriophage treatments alone or in combination with UV-light exposure were very effective in reducing V. vulnificus and V. parahaemolyticus population in raw oysters.
2. Chemical and physical decontamination in food processing plant environments

Acidified sodium chlorite treatment for inhibition of Listeria monocytogenes growth
on the surface of various ready-to-eat meat products
On October 2, 2003 the USDA FSIS issued a new directive for the control of Listeria monocytogenes on ready-to-eat products.  Methods need to be developed to control this pathogen on the surface of ready-to-eat products. One possibility would be the use of acidified sodium chlorite (ASC) solutions that have been approved by the Food and Drug Administration as an antimicrobial agent on processed, comminuted or formed meat food products (21 CFR part 173.325) (Lake, L. R. 2001).  We investigated ASC as a possible method for the control of L. monocytogenes on the surface of ready-to-eat meat.  

Methods: An 18-hour L. monocytogenes ½a culture was decimally diluted and 1 ml inoculated onto the surface of ready-to-eat turkey, ham, and hog head cheese (45g) and allowed to air dry.  The ready-to-eat cubes were then sprayed with ASC solutions at 0 ppm, 500 ppm, 750 ppm, and 1000 ppm.  The samples were vacuumed packaged and refrigerated at 4oC.  Bacterial counts were determined at 0, 14, 21, and 28 days by plating onto Oxford agar plates, incubating at 37°C for 48 h and calculating log CFU/g.  

Results: An initial inoculation of about 6.00 log CFU/g of L. monocytogenes grew to greater than 9.40 Log CFU/g on all three ready-to-eat meat products.  By day 14 the ASC (500, 750, or 1000ppm) treated ready-to-eat turkey samples had about 2.30 log CFU/g reductions in bacterial counts compared to the control.  Both the ham and hog head cheese inoculated samples had about 1.50 log CFU/g reduction of L. monocytogenes counts compared to the controls at day 14 when treated with 500, 750, or 1000ppm ASC.  On day 28, there were no significant differences in the reduction of L. monocytogenes counts between the different concentrations of ASC treated ready-to-eat meat samples with the turkey samples having about 2.00 log CFU/g reductions, ham 1.92 log CFU/g reductions and hog head cheese 1.42 log CFU/g reductions as compared to the controls. 

Conclusion: Our study indicates that ACS could be effective as a processing aid for inhibiting the growth of L. monocytogenes counts on ready-to-eat meat products.

VII. Usefulness of Findings:  

With the recurring recalls of ready-to-eat meat and poultry products due to contamination by L. monocytogenes there is a clear need to develop additional methods to prevent economic loss and possible deaths that can occur from foodborne listeriosis infections.  The method reported here should prove helpful in this quest.

Antimicrobial activity of copper and brass metals against Listeria monocytogenes grown at different temperatures and in different nutrients

One of the main concerns of the food industry is that L.  monocytogenes can grow at refrigerator temperatures and is resistant to various environmental conditions, allowing it to survive longer under adverse conditions (Neunlist et. al, 2005).  Post-cooking microbial contamination of ready-to-eat products with L. monocytogenes is a serious threat that many food processors are trying to combat.  L. monocytogenes has been found in the environment of food processing plants and this could be the source for contamination of these products.  Methods need to be developed to control this pathogen with in the food processing environment.  Copper and copper-based metals have long been know for their bacteriostatic properties, but their importance in possibly controlling foodborne bacteria in the food processing environments has not been evaluated. This study evaluated the effectiveness of copper and brass sheets in reducing or destroying Listeria monocytogenes grown at different temperatures and nutrient levels.
Methods: The effect of temperature and nutrients on the antimicrobial effects of copper and brass against Listeria monocytogenes were examined using Modified Welshimers broth (MWB) or soft agar (MWA) (Premaratne et al., 1991)   Glucose in MWB (10g) was evaluated at concentrations of 1.0, 10, and 20g/L. The glucose in MWB was replaced with cellobiose, fructose, or mannose, at a concentration of 10g/L.  Phosphate levels were either reduced by one-fold or increased by five-fold from the control levels in the MWA (Na2HPO4, 30.96 g and KH2PO4, 6.56 g).  The levels of amino acids (L-leucine, L-isoleucine, L-arginine, L-methonine, L-cysteine, L-glutamine and L-valine) were either decreased by one tenth or increased by five-fold from the control MWA (0.1 g).  Amino acids were also replaced in MWA with 17.0 g/liter of tryptone.  Modified Welshimers broth (MWB) or MWA with various nutrients (Kim, K. Y., and J. F. Frank, 1995)  were inoculated with a decimally diluted culture of L. monocytogenes then poured onto the surface of copper or brass and incubated at 4°C, 25°C, or 37°C.  Bacterial counts were determined at 0, 2, 4, 6, 8, 24, 48, or 72h.  
Results: In regular MWB L. monocytogenes counts had reach non-detectable levels for copper and brass after 72h at 4°C, 8h at 25°C, and 6h at 37°C. If the concentration of glucose in MWA (10g) was reduced to 1g or increased to 20g, the antimicrobial activity of the copper and brass against L. monocytogenes was significantly reduced.  However, changing the carbohydrate in regular MWA from glucose to fructose, mannose or cellobiose reduced the antimicrobial effect of copper and brass against L. monocytogenes.  At 24h L. monocytogenes grown on copper had bacterial counts of 2.4 log CFU/ml in MWA with glucose, 2.9 Log CFU/ml in MWB with fructose, 4.1 log CFU/ml in MWA with mannose and 4.3 log CFU/ml in MWA with cellobiose whereas by 48h all copper treatments were at non-detectable levels.  Conversely, by 48h L. monocytogenes grown on brass bacterial counts were at non-detectable levels in MWA with glucose, 2.1 Log CFU/ml in MWA with mannose, 2.6 log CFU/ml in MWA with cellobiose and 2.9 log CFU/ml in MWA with fructose.  Higher phosphate levels in MWA increased the antimicrobial activity of copper and brass against L. monocytogenes. Amino acids at a high or low concentration in MWA significantly reduced the antimicrobial effective of the copper or brass against L. monocytogenes.  
Conclusion: Copper and brass metals were effective in destroying L. monocytogenes in a nutrient rich media.  However, refrigerator temperature and available nutrients can reduce the antimicrobial activity of copper and brass against L. monocytogenes.  
VIII. Usefulness of Findings:  

Further investigations are underway in the food processing plant environment to determine if copper or bass would be effective in controlling L. monocytogenes. With the recurring recalls of ready-to-eat meat and poultry products due to contamination by L. monocytogenes there is a clear need to develop additional methods to prevent economic loss and possible deaths that can occur from foodborne listeriosis infections.  The method reported here should prove helpful in this quest.

IX. Presentations/Abstracts:
Khachatryan, M.E. Janes, W. Prinyawiwatkul, H.K. No, and A. Abushelaibi.  2005.  Antimicrobial application of chitosan against Listeria monocytogenes and Escherichia coli 0157:H7 adhered to stainless steel, rubber and glass surfaces.  Presented at the IFT meeting in New Orleans, LA, July 2005 
A.S. Chawla, J. Bell, and M.E. Janes.  2005.  Optimization of ozonated water treatment to improve product quality, safety and shelf life of domestic wild-caught shrimp. Presented at the IFT meeting in New Orleans, LA, July 2005
T.M. Dupard, M.E. Janes, and J. Bell.  2005.  Antimicrobial effect of cetylpyridinium chloride against Listeria monocytogenes on the surface of shelled raw and cooked shrimp. Presented at the IFT meeting in New Orleans, LA, July 2005. 

R.L. Beverly and M. E. Janes.  2005.  Acidified sodium chlorite treatment for inhibition of Listeria monocytogenes growth on the surface of various ready-to-eat products. Presented at the IFT meeting in New Orleans, LA, July 2005. 

M. Gutierrez, W. Prinyawiwatkul, C.A. Boeneke, M.E. Janes, and Z. Xu. 2005.  Development and quality evaluation of functional cheddar cheese product containing gamma-oryzano.  Presented at the IFT meeting in New Orleans, LA, July 2005.
S. Datta, Q.G. Xue, M.E. Janes, J.N. Losso, and J.F. La Peyre.  2005. Purification of lysozymes from shell liquor of eastern oysters (Crassostrea virginica).  Presented at the IFT meeting in New Orleans, LA, July 2005.

R. Subburathinam, K. Nadarajah, M.E. Janes, W. Prinyawiwatkul, and H. K. No.   2005.  Synergistic antimicrobial effects of crawfish chitosan and lactoferrin against Listeria monocytogenes and Escherichia coli 0157:H7.   Presented at the IFT meeting in New Orleans, LA, July 2005
A. Abushelaibi, M.E. Janes, and A. Khachatryan. 2005.  Antimicrobial effects of copper ions against Listeria monocytogenes at different pH.  Presented at the IFT meeting in New Orleans, LA, July 2005.
R.L. Beverly, M.E. Janes, and W. Prinyawiwatkul.  2005.  Antimicrobial effect of chitosan coatings against Listeria monocytogenes on the surface of ready-to-eat roast beef.  Presented at the IFT meeting in New Orleans, LA, July 2005.
A. Dumas, M.E. Janes, and J.C. Beaulieu.  2005.  Effectiveness of cetylpyridinium chloride dips to reduce foodborne human pathogens (Salmonella montevideo, Shigella sonnei, and Escherichia coli) on fresh-cut cantaloupe.  Presented at the IFT meeting in New Orleans, LA, July 2005.
L.V.A. Da Silva and M.E. Janes.  2005.  Effect of temperature, pH, and salt content on the bacteriophage activities against virulent Vibrio vulnificus, attenuated Vibrio vulnificus or Vibrio parahaemolyticus.  Presented at the IFT meeting in New Orleans, LA, July 2005.
A. Abushelaibi, M.E. Janes.  2005.  Effect of nutrients on the antimicrobial activity of copper and brass against Listeria monocytogenes.  Presented at the IFT meeting in New Orleans, LA, July 2005.

R.L. Beverly and M.E. Janes.  2005.  Survival of Listeria monocytogenes on ready-to-eat meat products stored at freezer temperatures under vacuum and non-vacuum packaging.  Presented at the IFT meeting in New Orleans, LA, July 2005.
VIII.
Peer-Reviewed Publications: 
1. M.E. Janes, M. G. Johnson and K. S. Kim.  2005.  Transmission electron microscopy study of enterohemorrhagic Escherichia coli O157:H7 in apple tissue.  J. Food Prot. 68(2):216-224.
2. R.L. Beverly, M.E. Janes and G. Oliver.  2005.  Acidified sodium chlorite treatment for inhibition of Listeria monocytogenes growth on the surface of cooked roast beef. J. Food Prot. (accepted).
3. M.E. Janes and N. Cook.  2005.  Molecular based methods directed towards probiotics.  Chapter in “Probiotics in Food Safety and Human Health.  CRC Press LLC, Editor Goktepe and Juneja Dec. 2005. 
4. Dissertation: Aisha Abushelaibi. 2005. Antimicrobial effects of copper and brass ions on the growth of Listeria monocytogenes at different temperatures, pH and nutrients. Louisiana State University and College of Agricultural. 
5. Dissertation: Ligia V. A. da Silva.  2005. Control of Vibrio vulnificus and Vibrio parahaemolyticus in Oysters. Louisiana State University and College of Agricultural

6. Dissertation:  Richelle Beverly.  2004.  The Control, Survival and Growth of Listeria monocytogenes on Food Products.  Louisiana State University and Agricultural and Mechanical College. 

IX.
Grants Received:

Grants Received:

“Ecology and control of pathogenic strains of Vibrio vulnificus and Vibrio arahaemolyticus in U.S. Gulf Coast oysters” Lee-Ann Jaykus, Andy De Paola, Marlene Janes, Jon Bell, John  Supan; Oct. 2004/ Sept. 2007, $1.4 million (LSU Ag Center portion $415,504), Funded.
“Control of Listeria monocytogenes in crawfish and shrimp processing facilities using copper, copper-based alloys or coatings containing copper ions.” PI as M. E. Janes, Co- PI J. Bell, USDA Aquaculture Special Grants Program;  09/05 to 09/06, $24,000.

“Detection of Vibrio vulnificus by direct colony immunoblot” PI as M. E. Janes, Co-PI J. Simonson and J. Bell. National Louisiana Sea Grant College Program 06/05 to 07/07, $94,537

“Increasing the survival and shelf-life of Gulf Coast Oyster by controlling air exposure: Potential role of stress proteins. Gulf Oyster Industry” PI as J La Peyer and Co-PI M. E. Janes National Louisiana Sea Grant College Program 06/05 to 07/07 $192,126  

Reference:

Anonymous.  2003.  Compliance Guidelines to Control Listeria monocytogenes in Post-lethality exposed Ready-to-eat Meat and Poultry Products.  http://www.fsis.usda.gov/OPPDE/rdad/FRPubs/97-013F/CompGuidelines.pdf
Benson, H. J.  2002.  Bacterial viruses: Isolation and propagation.  Microbiological applications, a laboratory manual in general microbiology, part 5:105-112, McGraw-Hill Science/Engineering/Math.
Blake, P. A., M. H. Merson, R. E. Weaver, D. G. Hollis, and P. C. Heublein.  1979.  Disease caused by a marine vibrio: clinical characteristics and epidemiology.  N. Engl. J. Med. 300:1-4.

Daniels, N. A., B. Ray, A. Easton, N. Marano, E. Kahn, A. L. McShan, L. D. Rosario, T. Baldwin, M. A. Kingsley, N. D. Puhr, J. G. Wells, and F. J. Angulo.  2000.  Emergence of a new Vibrio parahaemolyticus serotype in raw oysters.  JAMA, 284:1541-1545.
Kim, K. Y., and J. F. Frank. 1995. Effect of nutrients on biofilm formation by Listeria monocytogenes on stainless steel. J. food Prot. 58:24-28. 

Koo, J., A. DePaola, and D. L. Marshall.  2000.  Impact of acid on survival of Vibrio vulnificus and Vibrio vulnificus phage.  J. Food Prot.  63:1049-1052.
Lake, L. R. 2001. Secondary direct food additives permitted in food for human consumption.  Federal Register. Vol. 66 No. 114. 21 CFR Part 173. At: http://www.fda.gov/OHRMS/DOCKETS/98fr/06101a.htm, as of January 16, 2003

Neunlist M. R., M. Ralazamahaleo, J. Cappelier, V. Besnard , M. Federighi , and F. Leroi. 2005. Effect of salting and cold-smoking process on the culturability, viability, and virulence of Listeria monocytogenes strain Scott A. J Food Prot. 68(1):85-91.
Premaratne, R. J., W. J. Lin, and E. A. Johnson. 1991. Development of an improved chemically defined minimal medium for Listeria monocytogenes. Appl. Environ. Microbiol. 57:3046-3048.
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Progress Summary

Objective 1. Determine the environmental factors that impact the survival and persistence of Shiga-toxin producing E. coli (STEC) in the farm environment and the transmission to animals.

· Multiple Escherichia coli O157:H7 isolates positive for eae, and ehxA, but not stx genes, were isolated from cattle, water trough sediment, animal bedding, and wild bird sources on several Ohio dairy farms. These isolates could be lysogenized by stx2-converting bacteriophage, demonstrating their potential to emerge as new STEC strains.

· The region immediately upstream of the stx2 gene in 20 non-O157 STECs has been tested by PCR for the two Q alleles present in E. coli O157.  All non-O157 isolates are negative for these two genes.  Phages in  non-O157 appear to be distinct from the majority of phages present in E. coli O157.
· Environmental and food contamination with Shiga toxin-producing E. coli (STEC) pose a threat to public health worldwide, with notable geographic differences in incidence of human disease caused by these organisms.  The prevalence of E. coli O157 and total stx-positive specimens collected from mature dairy cattle in Ohio and Norwegian dairy farms was compared using identical laboratory methods in a cross-sectional survey.  Escherichia coli O157 was isolated from 5/750 (0.33%) of Ohio dairy cows from 4/50 (8%) different herds, whereas E. coli O157 was not isolated from any (0/680) cattle present in 50 Norwegian dairy herds.  In contrast, at least one stx positive faecal sample was identified by PCR on all (50/50) Norwegian farms but only on 70% (35/50) of Ohio farms.  Average animal stx prevalence on Ohio farms was also lower; 14% vs. 61% in Ohio and Norwegian herds respectively.  Livestock feed contamination with generic E. coli was uncommon in Norway, 1/50 feeds testing positive, whereas 19/50 (38%) of feeds collected from Ohio farms were contaminated, some as high as 105 CFU/g.  Despite extreme differences in on-farm management practices between countries, stx appear to be widely disseminated in cattle in both countries, while the human pathogenic O157 serotype is less widely disseminated in Norway than it is in Ohio. Geographic distribution differences of human pathogenic STEC serogroups in the bovine reservoir, as opposed to specific farm management practices affecting on farm STEC prevalence, may be an important defining factor influencing the incidence of human illnesses associated in different areas of the world.

Objective 2. Identify the role of wild animals in the dissemination of E. coli O157 and other STEC among farms.

· E. coli O157 was isolated from cattle, European Starlings, and other environmental sources from 20 geo-referenced dairy farms in Ohio.  Isolates were typed using PFGE and the distribution of indistinguishable subtypes spatially plotted.  Indistinguishable subtypes of E. coli O157 were isolated from cattle, cattle bedding from farms in close proximity.  In addition, bird excrement collected from several farms contained E. coli O157 that was shared between farms.  Starlings may have a role in the transmission of E. coli O157 between farms

· In other studies, Eupropean starlings were trapped on farms and tested for the presence of various foodborne pathogens. In the winter months, thermophilic campylobacters, Salmonella spp. and E. coli O157 were isolated from 25%, 3%, and 0.0% of samples.  Samples collected during the summer months were tested for E. coli O157 and screened for stx genes.  Twenty-one percent of starling samples tested positive for E. coli O157 and 62% of samples were positive for the stx gene in the summer.
Objective 3.  Determine the effects of dietary manipulation on the prevalence and magnitude of fecal excretion of foodborne pathogens, including multi-drug resistant bacteria.

· The in vivo transfer of large cmy-2 encoding plasmids within E. coli and between E. coli and Salmonella was explored.  Despite applying selection pressure by feeding antibiotics and administering therapeutic doses of ceftiofur, the exchange of the this plasmid was not observed (i.e. less than 1 x 10-8)
Other Miscellaneous Projects
· The prevalence of Campylobacter jejuni in commercial feedlot cattle was monitored throughout the feeding period by repeated bacteriologic culture of feces. Fecal pats (n = 10) in 20 feedlot pens were sampled at 2-weeks interval beginning at entry into the feedlot and continuing until slaughter. The least-squares mean C. jejuni prevalence increased from 1.6% at the first sampling to 61.3% at the final sampling just prior to slaughter.  Diverse C. jejuni pulsed-field gel electrophoresis macrorestriction profiles (MRP) were identified among the cattle isolates, but five prevalent MRP and minor variants accounted for >80% of all typed isolates. Chlorination of the water supplied to the water troughs of half of the pens did not affect C. jejuni prevalence in the cattle. Overall, the least-squares mean C. jejuni prevalences were 45.6 and 43.6% in chlorinated and nonchlorinated feedlot pens, respectively. The results of this study demonstrate apparent transmission of C. jejuni among feedlot cattle during the feeding period, unaffected by water chlorination, resulting in a high prevalence of C. jejuni excretion by cattle approaching slaughter.
· Aerobic bacteria were cultured from disinfected and non-disinfected mung bean seeds.  Bacillus spp. Staphylococcus spp. and other organisms were isolated. The time to the detection of  bacterial growth was dependent upon the time that the interior tissues of the disinfected seeds was exposed to the culture medium. Bacterial may be sequestered deep within the seed as endophytes, protecting them from most all seed disinfection procedures.

· Previously we had described a method to distinguish between two populations of E. coli O157-those producing large amounts of Shiga toxin from those that produce little Shiga toxin- based on the  antiterminator Q gene present upstream of the toxin gene.  These subtypes are not evenly distributed in the human and cattle populations.  To further explore the implications of this genetic difference, we tested the processing susceptibilities of  representative samples from each genetic subtype. Isolates of human origin were more susceptible to killing by high pressure, UV, gamma irradiation and thermal processing.
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Projects Currently Underway or Recently Completed:

· Efficacy of Ultraviolet Light in Combination with Chemical Preservatives for the Reduction of Escherichia coli in Apple Cider
· Results: Adding antimicrobials to apple cider after UV results in greater reductions of E. coli than when the antimicrobials are added before UV; Potassium sorbate addition to apple cider before UV substantially reduces UV efficacy. 
· Efficacy of high pressure processing in combination with chemical preservatives for the reduction of Escherichia coli O157:H7 and Salmonella in apple juice and orange juice
· Results: HPP combined with antimicrobials produces greater reductions in E. coli (apple juice) and Salmonella (orange juice) than the additive effect of either the HPP or antimicrobial when used alone; Dimethyl Dicarbonate proved to be an especially effective when combined with HPP. 
· Quantitative Recovery of Listeria monocytogenes and Salmonella enterica from Environmental Sampling Media
· Results: This study helps validate the use of D/E Neutralizing Broth, Neutralizing Buffer and Copan SRK Solution for environmental sample transport and storage at proper holding temperatures.
· Prediction of raw produce surface area from weight measurement
· Results: This project relates volume of irregularly shaped fruits and vegetables to surface; Ultimately, this work is intended to improve surface contamination assessment.
· Surface area and volume measurement of salad and roma tomatoes for microbial enumeration
· Results: Data are not yet reported
· Optimization of Recovery and Detection Methods for Cryptosporidium parvum in foods
· Results: Data are not yet reported
· Survey of dairy / juice tanker truck sanitation and sanitation protocols.
· Results: Data are not yet reported
· Effects of UV Irradiation on the Reduction of Bacterial Pathogens and Chemical Indicators of Milk
· Results: This research shows that UV irradiation at the wavelength 254 nm, is detrimental to certain chemical properties of fluid milk. The properties that were perceived as negative in fluid milk may be considered a desirable attribute in certain types of cheese.
Future Projects: 

· Norwalk Virus Inactivation by High Hydrostatic Pressure Processing

· George Flick,  Daniel Holliman, Angela Correa

· Detection and Prevention of Botulinum Toxin Development in Refrigerated Raw Croaker under Reduced Oxygen Packaging
· Joe Eifert
· Environmental sampling techniques for recovery of Campylobacter spp. in poultry processing plants
· Joe Eifert
· Efficacy of Post-Processing Interventions for the Reduction of Listeria monocytogenes on Frankfurters.
· Robert C. Williams, David A. Golden(UT), Susan S. Sumner, Svetlana Zivanovic (UT), P. Michael Davidson (UT)
· Fate of Salmonella Newport During Tomato Production
· Susan Sumner, Robert Williams
Publications:

· Journal Articles

· Eifert, J. and Kang, D. 2005. Quantitative microbial recovery from food surfaces. J. Assoc. Food Drug Off. 69(3): 41-47.
· Eifert, J.D., Sanglay, G.C., Lee, D.J., Sumner, S.S. and Pierson, M.D. 2005.  Prediction of raw produce surface area from weight measurement. J. Food Eng.  71(#):##-##. (in press)
· Theses and Dissertations

· Whitney, Brooke. 2005. Efficacy of high pressure processing in combination with chemical preservatives for the reduction of Escherichia coli O157:H7 and Salmonella in apple juice and orange juice. Virginia Tech Thesis.

· Quicho, Joemel. 2005. Efficacy of Ultraviolet Light in Combination with Chemical Preservatives for the Reduction of Escherichia coli in Apple Cider. Virginia Tech Thesis.

· Bazaco, Michael. 2005. Quantitative Recovery of Listeria monocytogenes and Salmonella enterica from Environmental Sampling Media. Virginia Tech Thesis.
· Matak, Kristen. 2004. Effects of UV Irradiation on the Reduction of Bacterial Pathogens and Chemical Indicators of Milk. Virginia Tech Dissertation.

Grants Received:

· Efficacy of Post-Processing Interventions for the Reduction of Listeria monocytogenes on Frankfurters.
· Robert C. Williams, David A. Golden (University of Tennessee), Susan S. Sumner, Svetlana Zivanovic (UT), P. Michael Davidson (UT)
· $599,895  USDA- IREE-CGP-NIFSI
· Norwalk Virus Inactivation by High Hydrostatic Pressure Processing: A Comprehensive and Integrated Program for Research and Outreach.
· George Flick,  Daniel Holliman, Angela Correa
· $600,000  USDA- IREE-CGP-NIFSI
Bullet Accomplishments

Douglas Marshall

· The influence of pH and NaCl on monolaurin inactivation of the aquaculture fish pathogen and opportunistitc human pathogen Streptococcus iniae has been elucidated.

· Studies on the stress response (heat, acid, alkali, organic acids, and trisodium phosphate) of Escherichia coli O157:H7 and its impact on membrane lipid composition, survival in simulated gastric fluid, and verotoxin production have been completed.
· A rapid capacitance method to determine the microbiological quality of raw shrimp (Penaeus setiferus) was developed. 

· The incidence of Listeria and Listeria monocytogenes on catfish fillets obtained from a processing plant and retail outlets was documented. 

· Ready to eat shrimp were identified as an international vehicle of antibiotic resistant bacteria. 
Marlene Janes

· Bacteriophage treatments alone or in combination with UV-light exposure significantly reduced Vibrio spp counts in raw oysters.

· Acidified Sodium Chlorite was effective in inhibiting the growth of L. monocytogenes on the surface of ready-to-eat turkey, ham and hog head cheese products at refrigerator temperature.

· The antimicrobial activity of copper or brass metals was effected by temperature and availability of nutrients against L. monocytogenes. 

· Higher phosphate levels in Modified Welshimers Agar increased the antimicrobial activity of copper and brass against L. monocytogenes.

· Amino acids at a high or low concentration in Modified Welshimers Agar significantly reduced the antimicrobial activity of copper or brass against L. monocytogenes.

Reporter phage detection of E. coli O157:H7

· Objectives:

· Develop a reporter bacteriophage based on bacteriophage T4 and the E. coli lacZ gene

· Develop a rapid detection method for pathogenic bacteria based on the constructed reporter bacteriophage
· The Phast Swab combines a reporter phage, enzyme substrate, bacterial growth media, immunomagnetic beads, and a sampling device, in one easy to use test compartment

· The Phast Swab was capable of rapid colorimetric, or luminescent detection of E. coli O157:H7 on meat samples

· Future Work:
· T4-like phages infect many foodborne pathogens

· Create chimeric phage by recombining T4 with the host range cassettes of these diverse phages

· Create a suite of Phast Swabs that can be used to rapidly detect foodborne pathogens

Phage therapy to control E. coli O157:H7 in cattle

· Objective:

· To evaluate the use of a bacteriophage cocktail to reduce or eliminate E. coli O157:H7 in the bovine gastrointestinal tract (GIT)
· A 38 phage cocktail effectively eliminated E. coli O157:H7 from fecal samples in an in vitro model

· When the cocktail was tested in animals, it lead to an initial reduction of E. coli O157:H7 in the ileum, but not in fecal samples

· Future Work: 
· Encapsulate the cocktail to protect its passage through the abomasum

· Conduct an animal trial (16 animals) to evaluate the effectiveness of the cocktail
Reduction of Salmonella on raw almonds by hydrostatic pressure

· Objective

· To investigate the use of Hydrostatic Pressure Processing (HPP) as a method to reduce or eliminate Salmonella from the surface of raw almonds
· A water pressurization method, in which the almonds were directly suspended in the pressurizing medium (water) followed by a rapid dry step was developed.

· This method led to a 5 log reduction in Salmonella on the surface of raw almonds

· Future Work:

· Investigate the combination of HPP and chemical sanitizers to effect a higher log kill of Salmonella on raw almonds
Investigation of clonal populations in antibiotic resistant commensal E. coli isolated from feedlots

· The objective of this study is to use molecular methods to investigate the degree of clonality exhibited by bovine isolates of antimicrobial resistant commensal Escherichia coli 

· SXT resistance has been associated with a newly emerged group of extraintestinal pathogenic E. coli known as clonal group A (CGA) (Johnson et al. 2004)

· CGA characteristically exhibits multidrug resistance and is broadly distributed across the U.S.

· CGA has been shown to account for 33 to 57% of episodes of acute uncomplicated cystitis and pyelonephritis due to SXT resistant E. coli among U.S. women (Johnson et al. 2002)

· CGA: a foodborne pathogen?

· Ramchandani et al. (2005): bovine multidrug E. coli isolate was 94% (PFGE) similar to a CGA uropathogenic human associated E. coli strain
· We have identified a CGA strain in our pool of multidrug resistant commensal E. coli isolates

· This CGA strain did not posses many of the human associated CGA virulence factors

· Future Work:
· Characterization of multidrug resistant commensal E. coli from geographically diverse feedlots

· How widespread is CGA?

· Do bovine CGA strains display a different virulence profile than human associated CGA strains?

Food Safety S-295 Meeting, Las Vegas, 2005

Nebraska Short Report

· A model carcass chilling system (wind tunnel) has been fabricated at University of Nebraska to “simulate” the chilling systems being used in the industry. 
· This model system has controls for air velocity, temperature, and relative humidity. Humidity in the system is created by atomizing chilled water in the chamber. While majority of the industry uses intermittent water sprays to aid in chilling and prevent moisture loss, similar conditions can be created through atomizing chilled water for controlling humidity.
· Analysis of data collected during simulations can be used to verify mathematical chilling models for various meat products

· Availability of such information can result in the development of new approaches to improve food safety and to evaluate safety of meat products in case of chilling deviations. 

University of Delaware Dept. of Animal and Food Sciences

Faculty involvd in food safety: Kali Kniel, Haiqiang Chen, Rolf Joerger, Dallas Hoover

· Effects on viability and mechanisms of non-thermal processes

· Attachment, removal, survival, and optimizing rapid ID methods

· Projects include the following:

· Inactivation of C. parvum oocysts in apple cider by ozone 

· The use of Eimeria acervulina as a surrogate for Cyclospora cayetanensis
· The usefulness of HPP for development of a vaccine for E. acervulina
· UV-light Inactivation of Hepatitis A Virus, Feline Calicivirus, and Aichi Virus on
Strawberries, Lettuce, and Green Onions.  Presently effective inactivation of FCV and Aich on green onions and lettuce.

· HPP of viruses and bacteriophage in ready ready to eat foods.  Presently concentrating on inactivation of phage as a model for enteric viral pathogens.

· Chicken intestinal microbiology: Genotypic diversity of Escherichia coli isolated from cecal content and mucosa of one- to six-week-old broilers. 

· Characterization of a spontaneous, pressure-tolerant Listeria monocytogenes Scott A ctsR deletion mutant and examination of effect of oxygen on killing by high pressure.
· Currently testing different types of chitosan-containing films with respect to inhibition of Listeria, E. coli, Salmonella and Campylobacter on meats.  

· Use of antimicrobial packaging films to control Listeria monocytogenes in fish and fish products

· Inactivation of hepatitis A virus and Vibrio species in oysters by high pressure and low temperature
Research Activities at Clemson University

Research Projects (Dr. Jiang):

1. Microbiological Survey of On-farm Composting: Six composting piles on three poultry farms in upstate, SC were surveyed for the presence of Salmonella, Listeria, Escherichia coli, and coliforms.

2. On-farm Composting Trials: Duplicate compost piles were set up on the composting site at Clemson University. Both avirulent E. coli O157:H7 and Salmonella Typhimurium were inoculated into the composting piles, and the survival of both microorganisms was studied at different locations of the piles.

3. Microbiological Aspects of Rendered Products: Over 150 rendered animal by-products collected from 12 companies were examined for total bacteria, Enterococci, Salmonella, E. coli, and coliforms. 

4. Study on the anti-Helicobacter activity by grape compounds: Several varieties of grape were extracted with organic solvents, and then analyzed for antimicrobial activity against human pathogen H. pylori.

Peer-Reviewed Journal Publications and Published Proceedings by Dr. Jiang:

1. Islam, M., M.P. Doyle, S. Phatak, P. Millner, and X. Jiang. 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 22:63-70.

2. Gu, L., T. Elkin, X. Jiang, H. Li, Y. Lin, L. Qu, T.J. Tzeng, R. Joseph, and Y.P. Sun.  2005. Single-walled carbon nanotubes displaying multivalent ligands for capturing pathogens. Chem. Comm. 874-876.

3. Elkin, T., X. Jiang, S. Taylor, Y. Lin, L. Gu, H. Yang, J. Brown, S. Collins, and Y. Sun. 2005. Immuno-carbon nanotubes and recognition of pathogens. ChemBioChem.6:1-4.
4. Qu, L.; L. Gu, H. Li, S. Taylor, T. Elkin, P.G. Luo, T.J. Tzeng, X. Jiang, R.A. Latour, F. Stutzenberger, A. Williams, and Y. Sun. 2005. Galactosylated polymeric nanoparticles:synthesis and adhesion interactions with Escherichia coli. J. Biomed. Nanotech. 1:61-67.
5. Lin Y.,T. Elkin, S. Taylor, L. Gu, B., Chen, L.M. Vera, B. Zhou, H. Yang, J. Brown, R. Joseph, E. Jones, X. Jiang, and Y.P. Sun.  2005. Preparation, characterization, and evaluation of immuno-carbon nanotubes. Microchimica. Acta. (in press)
6. Jiang, X., M. Shepherd, and P. Liang. 2005. Environmental surfaces: manure composting. AFDO J. 69:7-17.
7. Jiang, X. and J.L. Pace. 2006. Microbial biofilms, pp. 3-19. In J. pace, M., Rupp, and R. Finch (eds.), Biofilms, Infection, and Antiinfective Therapy. Marcel Dekker, Inc., NY. 
Peer-reviewed publications by Dr. Dawson:

1. McCormick KE, Han IY, Acton JC, Sheldon BW, and Dawson PL. 2005. In-package Pasteurization Combined with Biocide-impregnated Films to Inhibit Listeria monocytogenes and Salmonella Typhimurium in Turkey Bologna. J Food Sci 70(1):M52-7.
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1) Identify chemical compounds that could be added to cattle drinking water that results in a rapid and sustained reduction of Escherichia coli O157:H7 population in water, under different growth conditions.
2) Assess the cattle’s acceptability of selected antimicrobial treatments as drinking water substitute.
3) Evaluate the effectiveness of treatments identified in Objective 1 to kill E. coli O157:H7 in water troughs and to prevent its spread to other animals.
4) Testing the compost microorganisms and some agricultural by-products for antimicrobial activities.
5) Conducting bench-top composting experiments to determine the effectiveness of those microorganisms and by-products against foodborne pathogens, esp., E. coli O157:H7, Salmonella spp., and L. monocytogenes.
AR conjugation in LM

This hypothesis will be tested by isolating antimicrobial resistant Listeria spp. and S. aureus from food production and processing environments and determining the ability of the resistance characteristics of these organisms are transferable to L. monocytogenes. 
The objective of this sub-Aim is to determine the frequency that endemic and epidemic clones of drug resistant and multi-drug resistant Salmonella spp.  important in the food production environment (e.i. Typhimurium, Newport, etc.) transfer antibiotic drug resistance to other bacteria via transduction.  

Objective I:  Tetracycline resistance genes in the environment

· To determine the distribution of tetracycline resistance genes in environmental and feed samples associated with antibiotic-free and antibiotic-receiving swine herds.

· To determine the level of background resistance which might contribute to the maintenance of resistance in these swine herd.

Objective II:  Evaluate the role of Lactobacilli in the maintenance of resistance in the gastrointestinal tract.

· To evaluate the extent to which tetracycline resistance is distributed in the GIT of swine not exposed to subtherapeutic levels of antibiotics. 

· To evaluate for the presence of specific genetic elements (conjugative transposons) that are often associated with tetracycline resistance genes. 

· To determine if there is a linkage between tetracycline resistance genes and specific mobile genetic elements.

· To determine if tetracycline resistance genes are capable of being mobilized by conducting mating experiments.

