
VOL. 25, NO. 4 

ISSN: 1541-9576 

PERIODICALS 

6200 Aurora Avenue*Suite 200W 

Des Moines, lowa*USA*50322-2864 

NIG ae-W D NEWS Rica sien eceter atone va E IN| D>) S 
FOR FOOD PROTECTION APRIL 2005 

www.foodprotection.org 



International Food Safety Icons 
International Association for 

Available from Food Protection. 

Potentially Hazardous Food 

For additional information, go to our Web site: www.foodprotection.org 
or contact the IAFP office at 800.369.6337; 515.276.3344; 

E-mail: info@foodprotection.org 
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WARD 

RECOGNITION FOR CORPORATE EXCELLENCE IN FOOD SAFETY AND QUALITY 

2004 Jack in the Box Inc. 

San Diego, California 

2003 Wegmans Food Markets Inc. 

Rochester, New York 

2002 Darden Restaurants 

Orlando, Florida 

2001 Walt Disney World Company 
Lake Buena Vista, Florida 

The Black Pearl Award is presented annually to a 

company for its efforts in advancing food safety 
and quality through consumer program, employee 
relations, educational activities, adherence to 
standards and support of the goals and objectives 
of the International Association for Food 
Protection. We invite you to nominate your 

company for this prestigious recognition. Contact 

the Association office for nomination information. 

Presented by 

The International Association 

for Food Protection 

Proudly sponsored by 

Wilbur S. Feagan and 
F&H Food Equipment Company 

Black Pearl Recipients 

2000 Zep Manufacturing Company 1996 Silliker, Inc. 

Atlanta, Georgia Homewood, Illinois 

1999 Caravelle Foods 1995 Albertson's Inc. 

Brampton, Ontario, Canada Boise, Idaho 

1998 Kraft Foods, Inc. 1994 H-E-B Grocery Company 

Northfield, Illinois San Antonio, Texas 

1997 Papetti's of lowa 

Food Products, Inc. 

Lenox, lowa 
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Suctaining™ 

Sustaining Membership provides organizations and corporations the opportunity 

to ally themselves with the International Association for Food Protection in 

pursuit of Advancing Food Safety Worldwide. This partnership entitles companies 

to become Members of the leading food safety organization in the world while 

supporting various educational programs that might not otherwise be possible. 

Organizations who lead the way in new technology and development join 

[AFP as Sustaining Members. Sustaining Members receive all the benefits of 

IAFP Membership, plus: 

Monthly listing of your organization in Food Protection Trends 

and Journal of Food Protection 

Discount on advertising 

Exhibit space discount at the Annual Meeting 

Organization name listed on the Association’s Web site 

Link to your organization’s Web site from the Association’s Web site 

Alliance with the International Association for Food Protection 

Designation of three individuals from within the organization to 

receive Memberships with full benefits 

$750 exhibit booth discount at the [AFP Annual Meeting 

$2,000 dedicated to speaker support for educational sessions 

at the Annual Meeting 

Company profile printed annually in Food Protection Trends 

Designation of two individuals from within the organization to 

receive Memberships with full benefits 

$500 exhibit booth discount at the IAFP Annual Meeting 

$1,000 dedicated to speaker support for educational sessions 

at the Annual Meeting 

Designation of an individual from within the organization to receive 

a Membership with full benefits 

$300 exhibit booth discount at the [AFP Annual Meeting 

International Association for 

Food Protection. 
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ments of ANSI/NISO 239.48-1992. 

232 FOOD PROTECTION TRENDS | APRIL 2005 



+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+> 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 

+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 

+ 
+ 
+ 

+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 

Aisha Abushelaibi 
David W. Acheson 
Gary R. Acuff 
Nikki Adams 
Ulf Ahlin 
Sonia Akbarzadeh 
Luis Vivas Alegre 
Christine M. Aleski 
Michael Ambrosio 
Lita V. Amigleo 
S. R. Amin 
Brian J. Anderson 
Elizabeth L. Andress 
Douglas L. Archer 
David Armstrong 
Richard K. Arsenault 
Henry V. Atherton 
Donna A. Bahun 
Peter J. Bailey 
Farid M. Balaa 
Kristina E. Barlow 
Michael B. Bayoud 
DeAnn L. Benesh 
Lenore Bennett 
Reginald W. Bennett 
Dane Bernard 
— P. Bidawid 
oy Biggs 

Lee E. Blakely 
Barbara Blakistone 
Zeb E. Blanton, Jr. 
Leslie Bluhm 
Dennis Bogart 
Lisa A. Borgmann 
Robert E. Brackett 
Mindy Brashears 
Don M. Breiner 
Christy T. Brennan 
Robert W. Brooks 
Steven K. Brown 
ohn C. Bruhn 
ohn Buchanan 
tephen Buck 

Brian J. Burnish 
Bob Burns 
Margaret Burton 
Francis F. Busta 
Caitriona M. Byrne 
Sid Camp 
Stephen G. Campano 
Robert E. Campbell 
Barbara Cassens 
Donna M. Christensen 
Todd A. Clark 
Dean O. Cliver 
L. Darrell Cochran 
Mildred M. Cody 
Stefano Colombo 
Roger L. Cook 
= Cordray 
ruce R. Cords 

Carl S. Custer 
Randall Daggs 
Richard L. Baise 
Lidia D’Andrea 
Michelle D. Danyluk 
Dean C. Davidson 
P. Michael Davidson 
Valerie Davidson 
Lieven De Zutter 
R. H. Deibel 
Pascal Delaquis 
oss Delves-Broughton 
ames H. Denton 
‘atricia Desmarchelier 

Ralph DiGiacomo 
— Disch 
rancis Doleans 

Ed Donnell 
Warren Dorsa 
Mary Ann Dowd 
Michael P. Doyle 
Elizabeth A. Duffy 
Ray Dyke 
Ruth Eden 
Ginny Edleman 
Peter Esko 
Harold Ewell 

+ Biosys Inc. 

# Wisconsin Association 

ea ob you ‘Or your A Suppo! f 

~ i ~ 

of f /, e Our sails f ton ul wi ye 

SEFEHEFEHEFE FFE EHH FEF HEHE FEF ES HEFHFEF FFE FFE FH FFF HSH HHH HFHHHFHFHHHHHEH HSH FFHHHHHHHFHHOH HHH HHS 

Rhonda L. Ezell 
Alfred R. Fain 
effrey M. Farber 
ozsef Farkas 
obert E. Farmer 

Hamid R. Farzi 
Trevor Fawcett 
Wilbur S. Feagan 
Mary Ferluga 
Denise M. Foley 
te Foster 
ernadette D.G.M. Franco 

Wendy Franke 
Todd A. Frantz 
Leslie Fuhrmann 
Ryan Galasso 
Santos Garcia-Alvarado 
Beilei Ge 
Jill Gebler 
Constantin Genigeorgis 
Gary E. Gensler 
lfigenia Geornaras 
Jock Gibson 
Agustin A. Girard 
Kenneth J. Givich 
Kathleen A. Glass 
Marc Glogovsky 
Farrah Goerin 
Marsha Hahn Golden 
Catherine H. Goldsmith 
Leon G. M. Gorris 
Richard F. Graham 
Lone Gram 
Sarah E. Grant 
eff Greenblatt 
udy D. Greig 
andy L. Groff 
ee . Guzewich 
ang-Do Ha 

Grace Hall 
Paul A. Hall 
joy D. Haller 
inda }. Harris 

Mark A. Harrison 
Renee A. Hart-Thakur 
Gordon Hayburn 
oe M. Heidenreich 
on Heistek 

Brian K. Heldt 
Minnis T. Hendricks 
Norma L. Heredia 
Manuela Hernandez-Herrero 
jay Hinkens 
rvin N. Hirshfield 
Serhiy Hlamazda 
Kai-Lai Grace Ho 
_ Homan 
ave Horowitz 

Lisa K. Hove 
Yun-Hwa P. Usieh 
anis M. Hughes 
teven Huntoon 
— J. Huss 

ichael Hutchison 
Deng-Fwu Hwan 
Kyle-Mitchell Hyde 
Yasuhiro Inatsu 
Kenji Isshiki 
Ross W. Jabaay 
LeeAnne Jackson 
Alex Janssen 
Gala Jaramillo 
Phyllis Jenkins 
Dong-Kwan Jeong 
Fernando Jimenez 
Elizabeth M. Johnson 
Jennifer L. Johnson 
A aay cay roa 
Woo Kyung Jung 
Fumiko Kasuga 
Tom Keel 
pose Kim 
ieter M. Klapwijk 

Stephen J. Knabel 
Wayne E. Knudson 
ao M. Konopka 
effrey L. Kornacki 
ony Kortleve-Snider 

+ Kraft Foods, Inc. 

for Food Protection 

SHFESEEHEHESEHE ESE FEF EE FEF HFEF EH FFE FEFHFEFH FSH FFF SH HOH HFEF HFHHFH FE HHFHSHESHHFHFHHOFHHFHHHHOP HOH HY 

Konstantinos Koutsoumanis 
Dave Kramer 
D. H. Kropf 
William S. LaGrange 
Anna M. Lammerding 
Kathleen A. Lang 
Gisele LaPointe 
Loralyn Ledenbach 
ue ee 

. Jennifer Lee 
{ avid Legan 

ickie Lewandowski 
Norman C. Lim 
Chia-Min Lin 
Les Lipschutz 
Trish M. Lobenfeld 
Thomas |. Lovey 
im Lowder 
ohn B. Luchansky 
eanette B. Lyon 
lizabeth A. MacDougall 

Wendy Maduff 
Howard Malberg 
Caterina Mammina 
Toni Manning 
Ted Markakis 
Douglas L. Marshall 
Kristin M. Marshall 
LouAnn Marshman 
Rosario Martin 
aime Martinez-Urtaza 

illiam E. McCullough 
—- McDonagh 
ill E. McGregor 
evin M. McHugh 

Tom McMeekin 
Pattie A. McNiel 
Richard ]. Meldrum 
Indaue G. Mello-Hall 
Larry Mendes 
Michael A. Mensah-Wilson 
Manfred Metzler 
Barry S. Michaels 
Hye-Kyung Moon 
Lydia Mota De La Garza 
S. Mpuchane 
Brendan G. Murphy 
Steven C. ry 
Melanie G. Nable 
Gabriela Najera-Sanchez 
Nandini Natrajan 
M. Nazarowec-White 
Christopher B. Newcomer 
Melissa Newman 
Myron D. Nicholson 
Ranzell Nickelson II 
Jun Nishibu 
Catherine Nnoka 
Serve Notermans 
David O’Beirne 
Gurpreet K. Oberoi 
William ]. Oda 
Kathleen O’Donnell 
Karl E. Olson 
Leopoldo Orozco Ramirez 
Steve Otwell 
Glenda Overfelt 
Mary S. Palumbo 
Chorng-Liang Pan 
Mickey E. Parish 
pr Park 
i-Hwan Park 

Thakor R. Patel 
Anthony T. Pavel 
anet Penniman 
udy Perry 
uth L. Petran 

Alton H. Pfeifer 
Rena M. Pierami 
Helen M. Piotter 
Constantinos Piroccas 
Terri A. Pontious 
Laurie Post 
Morris E. Potter 
Charles Price 
janes F. Price 

ailash S. Purohit 
Nancy J. Rachman 

+ Florida Association 

for Food Protection 

# Ontario Food Protection 

Association 

SHESEFHEEH ESE SEF HFEF HEFEFEFEFEFH FOF FF EOF ESE FHF EF HH FHEH EHH HFHHHFHHHEFH HHO OHOFHEFHFHPHOF OF O HS 

Vincent }. Radke 
K. T. Rajkowski 
Ana Ramos 
Agustin M. Ramos Piza 
Fred Reimers 
Michael C. Robach 
= Roberts 

ictor |. Robles Olvera 
David Redriguez-Lazaro 
Greg Rood 
Regina M. Rudawski 
Harold R. Russell 
Gerard P. Ruth 
Hidetoshi Sakai 
Mansour Samadpour 
pres San Juan 
obert Sanderson 

Elaine Santi 
Lilia M. Santiago 
Robert A. Savage 
Traci L. Sayer 
Allen R. Sayler 
Thomas L. Schwarz 
joseph Scolaro 
enny Scott 
Gail C. Seed 
Shlomo Sela 
L. A. Shelef 
Patricia Sigler 
Panagiotis Skandamis 
Gaylord B. Smith 
Madeleine P. Smith 
Richard K. Smith 
Caroline Smith DeWaal 
{oseph M. Smucker 
O. Peter Snyder 
Nikolaos D. Soultos 
Stephanie A. Sparks 
William S. Sparks 
William H. Sperber 
Anna D. Starobin 
Trevor States 
Gerard N. Stelma 
i= W. Stevens 
ruce N. Stewart-Brown 

Krista M. Sturm 
Katherine Mj Swanson 
Gloria |. Swick-Brown 
Hong Liong Tan 
Nobumasa Tanaka 
Peter J. Taormina 
Rodrigo Tarte 
Fausto Tejeda-Trujillo 
Carl Teravainen 
David W. Tharp 
Donald W. Thayer 
Peter D. Tips 
Ewen Tod 
Al Tokar 
R. B. Tompkin 
Luy T. Tran 
Marcello Trevisani 
Robert ]. True 
Melissa Tucker 
Erdal U. Tuncan 
Aaron R. Uesugi 
Londa S. Vander Wal 
Ferenc Varga 
Alecia A. Viera 
Isabel Walls 
John Walshe 
Fred Weber 
Lisa M. Weddig 
Ronald Weiss 
Larry Welch 
Thomas R. Weschler 
David M. Westcott 
Richard C. Whiting 
Smith J. Williams 
Steven Wilson 
Gun L. Wirtanen 
Charlene E. Wolf-Hall 
Sharon P. Wood 
Dorothy M. Wrigley 
Mizuo Yajima 
Jim Yonker 
Claudio Zweifel 

International Association for 

Food Protection, 

The above list represents individual contributors to the Association Foundation Fund during the period March |, 2004 through 
February 17,2005. In addition, a portion of the Sustaining Member dues are allocated to support this Fund. Your contribution is welcome. 
Call the Association office at 800.369.6337 or 515.276.3344 for more information on how you can support the Foundation. 
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FUTURE © 
ANNUAL 
MEETINGS 

[AFP 2005 

AUGUST 14-17 
Baltimore Marriott 

Waterfront Hotel 

Baltimore, Maryland 

[AFP 2006 

AUGUST 13-16 
Telus Convention Centre 

Calgary, Alberta, Canada 

LAPP 2007 

JULY 8-11 
Disney’s Contemporary Resort 

Lake Buena Vista, Florida 

IAFP 2008 

AUGUST 3-6 
Hyatt Regency Columbus 

Columbus, Ohio 
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— d 

| “The mission of the Association is to provide food safety professionals 

| worldwide with a forum to exchange information on protecting oe 4 

| 
the food supply.” Associations 

| Make A Better World 
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“A VIEW FROM 
WISCONSIN 

or those of you who do not 

know my background, | was 

a high school biology teacher 

for four years before | became a 

university researcher. | have to admit 

that even though | changed careers, 

there will always be a “teacher” in 

me. As a research scientist at UW- 

Madison, | train laboratory workers, 

supervise independent study under- 

graduate students, and guest lecture 

in food safety or HACCP workshops 

and classes. As a volunteer, | have 

the opportunity to teach basic food 

safety principles and hand-washing 

inlocal elementary and middle school 

science programs. It gives me great 

satisfaction to assist in the education 

of individuals, whether they are 

children or adults. Given my 

academic background, it is no 

wonder that the Outreach and 

Education theme of the IAFP 

Strategic Plan is an area to which | 

feel particularly committed. 

The Executive Board has agreed 

to move forward in the area of Out- 

reach and Education on several 

fronts. As a leader in food safety, 

IAFP is developing a procedure to 

host “rapid response” conferences 

when significant food safety issues 

arise, such as would have been ap- 

propriate when the first BSE cases 

were detected in North American 

cattle. In order to be able to react 

quickly to critical events, the Board 

will appoint a special committee to 

be alert to developing food safety 

concerns. This committee will be 
charged with identifying and mobi- 

lizing a team of researchers, regula- 

tors,and concerned industry mem- 

bers to come together to address 

the problem, discuss the state of the 

knowledge base, and develop a co- 

ordinated, scientific response. The 
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| By KATHLEEN A. GLASS 
i PRESIDENT 

“While we might 

not all be teachers, 

we are all stakeholders 

in the education 

of our students 

and colleagues” 

Ma 

IAFP staff will assist by identifying 

suitable meeting venues and devel- 

oping procedures to handle meet- 

ing promotion and registration. By 

developing this rapid response ap- 

proach for food safety meetings, we 

will be able to promptly address cru- 

cial issues as they arise rather than 

wait for “hot-topic” symposia at our 

annual meeting. 

We also recognize that our fu- 

ture successes depend on well- 

trained students and young profes- 

sionals. Therefore, the next two ob- 

jectives under our Outreach and 

Education theme revolve around 

developing our student membership 

base. As | reported in February, IAFP 

and the Foundation Fund have initi- 

ated a Travel Scholarship Program to 

support students to attend the [AFP 

Annual Meeting. Our student mem- 

bers responded enthusiastically to 

the program announcement, with 

many worthy applications received 

by the March I5 deadline. The se- 

lection committee will have a diffi- 

cult choice selecting the two reci- 

pients for this year’s award from 

among all those who demonstrate 

potential to contribute to the field 

of food safety. As the Foundation 

Fund grows, we plan to accordingly 

increase the number of travel grants 

to assist more students and young 

professionals, especially from devel- 

oping countries where resources are 

particularly limited. Your financial 

contributions to this program 

through the IAFP Foundation Fund 

will be instrumental in ensuring we 

are able to provide opportunities for 

students and young researchers to 

develop essential professional skills. 

Another action item is to ex- 

pand our Executive Board Speaker 

Program, previously limited to affili- 

ate meetings, to provide a resource 

to universities. Through this program, 

faculty will be able to invite Execu- 

tive Board members to deliver guest 

lectures to food science or food 

microbiology classes, seminars, or 

clubs. The purpose of the expansion 

to universities is two-fold. First, this 

program will expose undergraduate 

and graduate students studying in 

our field to professionals with ex- 

perience in the field of food safety. 

Secondly, it will increase the visibil- 



ity of IAFP, and the value of mem- 

bership, among food science faculty 
and students, and will encourage 

their participation in our Association. 

In the initial stages of this program, 

we will limit requests for speakers 

to the first 4-6 requests for a calen- 
dar year. Ideally, we would like to 

coordinate board member travel to 
affiliate meetings with visits to 

nearby universities. This could be a 
great opportunity for faculty to be- 

Golf Tournament 
Waverly Woods Golf Club 

Saturday, August 13 
8:45 a.m. - 4:00 p.m. 

come more engaged with their lo- 

cal affiliate and foster a cooperative 

relationship between the two enti- 

ties. You can see photos from the 

first presentation to Texas A&M stud- 

ents on page 241. If your university is 

interested in the Speaker Program 

for this fall, contact Lucia McPhedran 

at the IAFP office for more details. 

While we might not all be teach- 
ers, we are all stakeholders in the 

education of our students and col- 

Orioles Baseball 

Game 

Saturday, August 13 
3:30 p.m. - 7:30 p.m. 

leagues. We all can contribute to 

that education in some way, whether 
it is in the form of financial support 

for travel funds or mentoring a stu- 

dent from a local university. | en- 

courage you to volunteer your time 
and talents to help fulfill our mis- 

sion. 

As always, | welcome your com- 

ments and questions. Please feel free 

to email me at kglass@wisc.edu and 
let me know your view. 

Welcome to 

Washington Tour 
Saturday, August 13 
9:00 a.m. - 5:00 p.m. 

Visit the Web site at WwW W.foodprotection.org to sign up. 
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here are two topics that | 

want to review with you 

this month and both have 

a direct impact on the [AFP Annual 

Meeting. First, | will cover the topic 

of recording symposia and technical 

sessions during the Annual Meeting. 

And secondly, | want to review a 

meeting that was held to inspire 

growth in the AFP Foundation Fund. 

Over the years, there has been 

a lot of interest in IAFP recording 

sessions at the Annual Meeting. We 

even surveyed attendees at IAFP 

2004 to find their interest in obtain- 

ing such recordings and asked 

whether attendees would be inter- 

ested if the recordings were pro- 

vided free (to attendees) or at a 

cost. We found that there was sub- 

stantial interest in this endeavor. 

Unfortunately we also found that 

there was a lot of concern about 

recording sessions limiting the can- 

did discussions that take place at 

IAFP symposia and technical ses- 

sions. Therefore, the [AFP Executive 

Board decided that at the present 

time, we will not record sessions at 

the IAFP Annual Meeting. 

The undertaking of recording 

sessions at the IAFP Annual Meet- 

ing would be a huge project in itself 

and one that would stretch both our 

staff and symposia convenors. This 

aside, the IAFP Executive Board, 

acting on the advice received from 

our Program Committee made a 

decision that we would not record 

sessions at [AFP Annual Meetings. 

The main consideration in arriving 

at this decision was that it was felt 

that the presenters would be lim- 

ited in their ability to deliver their 

presentation openly and frankly. In 

some cases it was even felt that the 
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By DAVID W. THARP, CAE 
EXECUTIVE DIRECTOR 

“As this year 

progresses, watch for 

further information 

about how you can 

help the Foundation 

grow to meet its goal 

of $1 million by 2010.” 

presenter may have to “read from a 

script” rather than delivering their 

presentation “from memory” or 

talking with the audience. 

In addition to limiting the pre- 

senter, it was felt that questions from 

audience members may be re- 

stricted knowing that the audience 

member was being recorded. The 

Program Committee and the Execu- 

tive Board discussed this topic at 

length during their meeting in late 

January. They could see the poten- 

tial advantages to providing record- 

ings, but they saw the factor of lim- 

iting open and honest discussion as 

an overriding factor. 
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The Board did agree to look at 

this situation down the road. It is 

just that the sessions will not be 

recorded this year (2005) and most 

likely in 2006. After that, we will take 

another look to see if the situation 

has changed. 

Now let’s review the Found- 

ation Fund meeting report. Last 

October, the Foundation Fund 

Committee met via teleconference. 

Many topics were discussed, but 

one in particular was to establish a 

sub-committee to work towards 

developing a DVD presentation and 

supporting print materials. Due to 

the generosity of Frank Yiannas and 

Walt Disney World, the sub-commit- 

tee met at the end of February at 

Disney World. Frank provided a 

communications professional and a 

production company professional 

to assist the sub-committee in their 

developmental process. 

Progress was made in refining 

the mission statement for the [AFP 

Foundation and in developing an 

overall “marketing plan” for the 

Foundation. The group spent many 

hours discussing who the target au- 

dience will be, how to best present 

the Foundation’s message and on a 

developmental timeline. The biggest 

hurdle to producing this DVD is that 

relevant video footage needs to be 

generated and the best place to do 

this is at an [AFP Annual Meeting. This 

pushed our timeline for completing 

the DVD project to after [AFP 2005. 

Even at that, there was a great 

deal of enthusiasm for the project. 

Once the DVD project is completed, 

a marketing effort will take place to 

generate interest in providing sup- 

port to the IAFP Foundation. Foun- 

dation Fund Committee Members 



will make personal visits to 

potential contributing companies 

to solicit donations. Contribution 

requests will continue to be made to 

IAFP Members who have provided a 

great deal of support over the years. 

We want to thank Gale Prince, 

Paul Hall, Susan Sumner, Stan Bailey 

and Frank Yiannas for taking time 

from their schedules to meet on this 

extremely meaningful project. We 

view this as a long-term endeavor 

and one that we have just begun to 
fabricate the building blocks. As 
this year progresses, watch for 
further information about how you 
can help the Foundation grow to 
meet its goal of $1 million by 2010. 
With your help, it can be done! 

TAFP University Speaker Program 

Disney Food Safety Leader Speaks to Large Crowd 
at Texas A&M University 

rank Yiannas, Vice President of IAFP and Director 

of Safety and Health at Walt Disney World, gave a 

seminar presentation entitled “Food Safety is Magical, 

But It Doesn’t Magically Happen" to a capacity crowd of 100+ 

Texas A&M University students and faculty at the Kleberg 

Animal and Food Sciences Center in College Station, Texas. 

Frank was introduced by Gary Acuff, Professor and Interim 

Head for the Department of Animal Science and current [AFP 

Secretary. The program was co-sponsored by the Texas A&M 

University Intercollegiate Faculty of Food Science. Texas A&M 

University has an Intercollegiate Graduate Program in Food Science with collaborating faculty from 

multiple colleges and departments. Food safety programs weave throughout the program, so there was 

great interest in Frank's presentation. Frank answered numerous questions from the crowd and stayed 

long after the seminar was over answering additional questions. It was a great success and a fine kick- 

off to the IAFP Unversity Speaker Program. 

On March 4, Frank Yiannas 

kicked off the [AFP 

University Speaker Program. 
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Prevalence Studies on Escherichia 

coliO157:H7, Salmonella spp. 
and Indicator Bacteria in Raw 
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SUMMARY 

A study was carried out to examine the microbiological quality of raw ground beef produced at 52 

Canadian federally registered establishments. Raw ground beef samples were analyzed for total aerobic 

counts (TAC), total generic E. coli counts (EC), E. coli O157 and Salmonella. Overall, a total of 1,396 samples of 

raw ground beef were taken from three categories of establishments with significantly different production 

volumes: large, medium and small. Mean log,, TAC counts/g ranged from 3.0 to 6.4, while mean log,, generic 

E. coli counts/!00g ranged from 2.7 to 3.5. No significant difference was demonstrated with regard to mean 

log,, generic E. coli counts between different sizes of establishments, although significant differences were 

noted for mean log,, TAC counts between small and large or medium-size establishments. A seasonal variation 

was noticed during the months of June and August for mean log,, TAC counts; however, no obvious seasonal 

variation was observed for mean log,, E. coli counts. In total, for large, medium and small-size establishments, 

0.74, 2.1 and 0.25% of samples, respectively, were positive for E. coli O157, while 0.87, 1.06 and 0.5% of 

samples, respectively, were positive for Salmonella spp. 

A peer-reviewed article 

*Author for correspondence: Phone: 613.957.0881; Fax: 613.954.1198 

E-mail: Jeff_Farber@hc-sc.gc.ca 
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INTRODUCTION 

Foodborne disease of microbiologi- 

cal origin presents a significant health risk 

for Canadians. It is estimated that more 

than one million illnesses, with about 30 

deaths, occur each year in Canada (7). 

Although most of these illnesses are acute, 

they can be life-threatening, especially for 

the young, old and immunocompromised. 

A number of the cases in which source 

has been determined can be traced to 

contaminated meat and poultry. The mi- 

crobial pathogens found in meat and poul- 

try that have the greatest impact on hu- 

man health are Campylobacter, Salmo- 

nella and verotoxigenic Escherichia coli 

(VTEC). These pathogens are frequently 

found in the feces of animals. Raw meat 

and raw poultry can be contaminated di- 

rectly, through contact with feces, or in- 

directly, through the handling and pro- 

cessing practices of workers and equip- 

ment at the slaughterhouse, processing 

and retail levels. 

Countries such as Ireland, the United 

Kingdom, the United States and Australia 

have also tested beef carcasses and/or 

beef products for either total aerobic 

counts (TAC), generic E. coli counts, 

E. coli O57 and/or Salmonella (1, 4, 5, 

6, 8). In addition, a study carried out by 

Gill and McGinnis (3) assessed the total 

bacterial count, coliform and E. coli count 

in beef trimmings collected at the slaugh- 

ter plant at processing and ground beef 

at retail. In light of these studies, it seemed 

important to conduct a survey of feder- 

ally registered establishments in Canada 

in order to assess the microbial quality of 

raw ground beef produced for human 

consumption. The objectives of this study 

were to assess the prevalence and distri- 

bution of certain foodborne pathogens 

and indicator organisms in raw ground 

beef produced in Canadian federally reg- 

istered slaughter establishments. Total 

aerobic counts (TAC) and total generic 

E. coli counts (EC) were determined for 

most of the samples. Samples were also 

screened for E. coliO157 and Salmonella. 

MATERIALS AND METHODS 

Sample collection 

Each sample consisted of one unit 

(700 g) of ground beef. The sample collec- 

tion schedule put into place by the inspec- 

tion staff specified that samples were to be 

taken only on Mondays and Tuesdays, 

that samples were to be collected imme- 

diately after the first grinding and that they 

were to be shipped to the closest CFIA 

laboratory for analysis. For the first grind 

of the day, the inspector selected the 

combination of beef trim to be ground, 

and, following the grind, took at least 

140-g of ground beef from five different 

locations in the lot and combined them 

into one 700-g sample. For this study, a 

“lot” was defined as any ground beef 

produced between one cleanup and sani- 

tation and the next cleanup and sanita- 

tion. Establishments were divided into 

three categories: large, medium and small. 

Large establishments had ground beef 

production volumes > 5 x 10° kg per 

week, while medium and small establish- 

ments had production volumes of 0.5 to 

t.9 x 10° kg and 5 to 499 x 10° kg per week, 

respectively. Large establishments were 

sampled twice per week, medium estab- 

lishments twice per month and small 

establishments once a month. The geo- 

graphical location of the various plants is 

shown in Table 1. This project lasted for 

one year, from March 2001 to February 

2002. 

Sample procedures 

The samples were collected by use of 

aseptic techniques and procedures utiliz- 

ing sterile gloves and sterile packaging 

bags. All samples were shipped refriger- 

ated; temperatures did not exceed 10°C 

upon arrival at the laboratory. Industry 

detained all ground beef from any sampled 

lot, pending the laboratory results for 

E. coliO157. The samples collected were 

sent to the laboratory of destination by 

overnight courier with a guaranteed morn- 

ing delivery. The testing began as soon as 

the sample was received at the laboratory. 

The CFIA laboratory communicated nega- 

tive results to the inspector in charge 

within 24 h. 

Laboratory procedures 

The following tests were performed 

on each sample: Total Aerobic Counts 

(TAC; MFHPB-33) (71), generic E. coli 

counts (EC; MFHPB-34) (71), Salmonella 

spp. (MFHPB-20) (2) and E. coli O157 

(MFLP-87) (71). The labs used the recom- 

mended sample size for MFHPB-33 and 

MFHPB-34. For MFHPB-20 and MFLP-87, 

a sample size of 125 g was used for each 

test. 

RESULTS AND DISCUSSION 

Overall, a total of 1,370 samples of 

raw ground beef were taken from 

Canadian federally registered establish- 
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ments in order to estimate the prevalence 

and distribution of certain foodborne 

pathogens such as E. coli O157 and Sal- 

monella, in addition to indicator organ- 

isms such as those included in total aero- 

bic counts (TAC) and total generic E. coli 

counts (EC) (Table 1). 

The microbiological status of ground 

beef produced at federally registered 

slaughter establishments is summarized in 

Table 1. 

counts/g ranged from 3.0 to 6.4, while 

Nationwide, mean log, TAC 

mean log, generic E. coli counts/100g 

ranged from 2.7 to 3.5. 

In large-size establishments, mean 

log. TAC counts/g were from 3.0 to 4.6 

E. coli 

counts/100g were 2.8 in Alberta and 3.1 

(both in Ontario), while mean log 

in Ontario and British Columbia (Table 

1). In medium-size establishments, mean 

log,, TAC counts/g ranged from 3.7 in 

Alberta to 5.8 in Quebec, while mean log 

E. coli counts/100g ranged from 2.9 to 3.5, 

both in Quebec (Table 1). Although the 

average number of samples collected at 

each establishment dropped from 90 in 

large to 21 in medium to 11 in small, the 

range in mean counts was greatest in small 

establishments. Mean log, TAC counts/g 

ranged from 3.2 in British Columbia to 

6.4 in Quebec, while mean log, E. coli 

counts/100g varied between 2.7 

(Table 1). 

and 3.5 

The mean log,, TAC counts/g and 

mean log, E. coli counts /100g for each 

month were determined by using the 

data collected nationwide (Table 2) 

The highest TAC, observed in June 

and August, were significantly different 

(P< 0.01) from the lowest counts, which 

were obtained from December to March 

(Table 2). In contrast, the seasonal varia 

tion in mean log. E. coli counts was less 

marked, although E. coli levels were high- 

est in March and lowest in January and 

February. 

The range in individual TAC and 

E. coli counts was narrowest in large es- 

tablishments. The log,, TAC counts/g 

ranged from 2.5 (est. A) to 5.5 (est. G), 

whereas log, generic E. coli counts/100g 

ranged from 2.7 (est. A-D) to 4.0 (est. A) 

The 806 samples of raw ground beef 

taken from large-size establishments 

across Canada represents approximately 

58% of the total samples taken. Four 

(0.5%) samples taken from the same 

establishment in the summer months had 

a log,, TAC count/g of 5.0 or greater, while 

three (0.4%) samples taken in the spring 

at the same establishment had log, , E. coli 

counts/100g of 4.0 or greater. Six samples 

tested positive for E. coliO157 during this 

one-year study, either in June (est. B), 
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TABLE |. Mean total aerobic counts (TAC) and mean generic E. coli counts (EC) in raw ground 

beef produced in federally registered establishments in Canada 

Province Mean log,, SD> nn Mean log,, SD° 

TAC? count/g E. coli count/100g 

Ontario 94 4.6 ‘ 3.1 

Ontario 94 3.7 i 3.1 

Ontario 91 3.6 f a 

Ontario 89 3.6 3.1 

Alberta 77 39 Y a3 

Alberta 90 3.3 . 2 

Alberta 90 3.3 j 2.8 

British Columbia 89 3.2 a4 

Ontario 92 3 F 3 

Medium A Quebec 19 5.8 y 3.5 

B Quebec 19 49 : 29 

Ontario 24 4.6 : 3.2 

British Columbia 20 4.6 : 3.3 

Quebec 20 4.2 4 3 

Alberta 24 4.1 3 

New Brunswick 23 4.| ‘ 3 

Ontario 16 3.8 : 3.1 

| Alberta 23 S27 : 3.4 

Small (Western) A Alberta 12 5.8 : 2.8 

B Alberta VI 5.6 : 2.8 

Sask. & Manitoba 12 5.1 : 3.1 

Alberta 12 4.9 ; nF 

Alberta 12 4.4 é 2.7 

Sask. & Manitoba 12 4.3 : 2.7 

Sask. & Manitoba 10 4.3 F 2.8 

Alberta 12 4.2 : 2.9 

British Columbia VI 3.8 ; 3.3 

Alberta 12 3.7 : 2.7 

Sask. & Manitoba 12 a7 . 3 

British Columbia VI 3.6 s 3 

Alberta 12 33 ; 2.8 

British Columbia VI 3.2 ; 32 

Small (Central) A Quebec VI 6.4 ' 2.7 

B Ontario 12 6 ! aa 

Quebec 10 5.9 ; 3.3 

Quebec 11 5.8 t a 

Quebec 9 52 3 

Quebec 11 5.2 : 2.8 

Quebec 10 48 , 27 

Ontario VI 4.4 ‘ 3.5 

Quebec 9 4.4 A Zl 

Quebec 9 4.3 3 9 2.8 

Zea rr ==. Fo 7m Yo 

o_— — ©£TGanmoo 
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TABLE |. (continued) Mean total aerobic counts (TAC) and mean generic E. coli counts (EC) 

in raw ground beef produced in federally registered establishments in Canada 

Province Mean log,, sD» Mean log,, SD» 

TAC? count/g E. coli count/100g 

Ontario 4 . 3.2 

Ontario 3.9 3.1 

Quebec 39 ‘ 3 

Quebec 33 i 2.8 

Quebec ge he : 2.9 

- Quebec 3.4 ; 2.7 

Small (Eastern) A Prince Edward Island 6.3 : 29 

B Nova Scotia a5 : 3.4 

Cc Nova Scotia 49 j 2.9 

D Newfoundland 3.9 ; 3.1 

“TAC; Total aerobic counts 

‘SD; Standard deviation 

TABLE 2. Monthly mean log,, TAC counts/g and mean log,, E. coli counts/100g 

TAC E. coli 

Mean log, , Month Mean log, , 

count/g count/1!00g 

August 4.2? ; ? 

June 4.2” : May 3 

September 4.0" 3 December 31° 

May 4.0°4 : April —— 

November 4.0°<4 , June 3.0% 

July a" j August 3.0" 

October aa j July 3.0" 

April cs a ‘ November cae 

December CF ag . October 3.0" 

February 3.89 September 3.0° 

January cw : January 2.9 

March aa 1.0 February 2.9 

»’<¢Means with the same letter are not significantly different (P > 0.01) 

*SD; Standard deviation of mean log,, count 
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FIGURE |. Scatter plot representing the monthly prevalence of total aerobic 

bacteria per gram of ground beef in each medium-size establishment. 

Log10 counts TAC/g 

Months (January-December) 

FIGURE 2. Scatter plot representing the monthly prevalence of generic E. coli 

bacteria per 100 grams of ground beef in each medium-size establishment. E. coli 

O157:H7 positive samples were obtained in August (C), October (C), May (E) and July 

(H). Salmonella spp. positive samples were observed in March (B) and July (C). 

Log10 counts E. coli/100g 

Months (January-December) 

FIGURE 3. Scatter plot representing the monthly prevalence of total aerobic 

bacteria per gram of ground beef in each small-size establishment in Western Canada. 
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FIGURE 4. Scatter plot representing the monthly prevalence of generic E. coli 

bacteria per 100 grams of ground beef in each small-size establishment in Western 

Canada. 
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March and August (est. C), April (est. D 

and H), November (est. G), or while seven 

samples tested positive for Salmonella 

spp., either in August (est. B), September 

(est. D), May (est. F), June (est. G), July 

(est. G), May or August (est. D. 

For medium-size establishments, the 

log,, TAC counts/g ranged from 2.0 (est. 

B) to 6.6 (est. G) (Fig. 1), whereas the 

log,, generic E. coli counts/100g ranged 

from 2.7 (est. A, B, E-D to 5.4 (est. B) 

(Fig. 2). The 188 samples of raw ground 

beef taken from medium-size slaughter 

establishments across Canada represented 

approximately 13% of the total samples 

taken. Thirty (16%) samples had log, TAC 

counts/g of 5.0 or greater, and 8 (4.2%) 

had log,, E. coli counts/100g of 4.0 or 

greater. Four samples taken from the 

medium-size establishments tested posi- 

tive for E. coliO157 during the one-year 

study, either in August and October 

(est. C), May (est. E) or July (est. H). In 

addition, two samples tested positive for 

Salmonella spp., either in March (est. B) 

or July (est. C) (Table 3). 

To better present and make compari- 

sons in the large amount of information 

obtained from small-size establishments, 

they were separated into three geographic 

regions: Western, Central and Eastern 

Canada. The 379 samples of raw ground 

beef taken from small-size slaughter es- 

tablishments across Canada represented 

approximately 29% of the total samples 

taken. When the data obtained from small- 

size establishments in Western Canada 

were evaluated, the log,, TAC counts/g 

ranged from 2.2 (est. N) to 6.8 (est. J) 

(Fig. 3), whereas the log,, generic E. coli 

counts/100g ranged from 2.7 (est. A-N) 

to 5.1 (est. L) (Fig. 4). Thirty-eight of 163 

samples (23%) had log, TAC counts/g of 

5.0 or greater, while 10 of 161 samples 

(6.2%) had log, , E. coli counts/100g of 4.0 

or greater. No positive samples were de- 

tected for E. coliO157 or Salmonella spp. 

In Central Canada, the log,, TAC counts 

g ranged from 2.7 (est. C, K) to 7.9 (est. J) 

(Fig. 5), whereas the mean log,, generic 

E. coli counts/100g ranged from 2.7 (est. 

A-P) to 6.0 (est. A) (Fig. 6). Fifty-three of 

168 samples (32%) had log, TAC counts 

g of 5.0 or greater and 11 of 168 (6.5%) 

had mean log,, E. coli counts/100g of 4.0 

or greater. One sample tested positive for 

E. coliO157 (November; est. D) and two 

samples tested positive for Salmonella 

spp., one in November (est. K) and one 

in September (est. N). Lastly, in Eastern 

Canada, the mean log,, TAC counts/g 

ranged from 2.5 (est. B) to 6.9 (est. D) 

(Fig. 7), whereas the mean log,, generic 

E. coli counts/100g ranged from 2.7 (est. 
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TABLE 3. 

found to contain E. coli O157:H7 or Salmonella spp. 

m “ 

0 : detected 

Aon toa © 

Medium 

B 

B 

F 

B 

H 

Cc 

Cc 

Cc 

E 

D 

N 

K 

Average mean log,, CFU/g 

Date 
. 

April 

September 

March 

August 

April 

June 

July 
November 

May 

August 

June 

August 

May 

March 

july 

July 
August 

October 

May 

November 

September 

November 

m 

TAC? 

ean log, count 

33 

3.2 

3.2 

3.4 

3.4 

5.6 

3.3 

4.| 

3.3 

4.1 

3.2 

3.2 

4.| 

5.6 

3.6 

5.3 

3.8 

5.4 

4.5 

44 

6.4 

49 

E coli 

mean log, count 

0.7 

0.7 

1.0 

1.7 

1.0 

1.4 

1.0 

1.0 

1.0 

1.0 

0.7 

0.7 

1.0 

2.0 

1.2 

1.0 

1.0 

1.0 

1.5 

0.7 

4.0 

0.7 

Mean log, , aerobic counts (TAC) and generic E. coli counts (EC) in raw ground beef 

Pathogen 

E. coli O157 

Salmonella 

E. coli O157 

E. coli O157 

E. coli O157 

Salmonella 

Salmonella 

E. coliO157 

Salmonella 

Salmonella 

E. coliO157 

Salmonella 

Salmonella 

Salmonella 

E. coli O157 

Salmonella 

E. coli O157 

E. coliO157 

E. coli O157 

E. coli O157 

Salmonella 

Salmonella 

5.3 

Standard deviation of mean log, count 1.0 
cal aaa Scot ems ssn nS ns ciSDN 

“TAC; Total aerobic counts 

’Small; all establishments in Central Canada 

A-D) to 5.8 (est. C) (Fig. 8). Twenty-one 

of 48 (44%) samples had log, , TAC counts 

g count of 5.0 or greater and 3 of 48 (6.2%) 

had log,, £. coli counts/100g of 4.0 or 

greater. No samples were positive for 

E. coli O157 or Salmonella spp. 

In total, 0.74, 2.1 and 0.25% of 
samples obtained from large, medium and 
small-size establishments, respectively, 

were positive for E. coliO157, while 0.87, 

1.06 and 0.5% of samples, respectively, 
were positive for Salmonella spp. 

Although a weak seasonal variation 

was noted for generic E. coli, no strong 

seasonal variation was noted for E. coli 

O157 in raw ground beef produced from 

federally registered establishments across 

Canada, as approximately 55% (6/11) of 

positive samples were obtained between 

May and October (Table 3). Chapman et 

al. (1), however, demonstrated a seasonal 

variation for E. coli O157 obtained from 

meat samples collected between May and 

September. In contrast, a seasonal varia- 

tion was noted for Salmonella spp. in raw 

ground beef samples taken throughout 

our one-year study, with 82% (9/11) of 

the positives occurring between May and 

September. McEvoy et al. (4) also found 

seasonal variation in that Salmonella was 

more frequently isolated from bovine car- 

casses from August to October. In the 

present study, none of the samples tested 
positive for either foodborne pathogen 

during the months of December, January 

or February. 
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2.7 

0.7 

Table 4 provides a summary of the 

mean log,, TAC counts/g and mean log, 

E. coli counts /100g for establishments of 

different sizes, comparing all samples and 

specifically those found positive for Sal- 

monella or E. coliOQ157:H7. It is clear that 

the larger establishments have better con- 

trol over total aerobic counts, although 

this does not seem to be true for E. coli 

(Table 4). Although there is an indication 

that plants that test positive for a patho- 

gen have higher total counts and higher 

E. coli counts in their ground beef, the 

number of positive samples was too low 

to allow any definitive conclusions to be 

drawn. 
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FIGURE 5. Scatter plot representing the monthly prevalence of total aerobic 

bacteria per gram of ground beef in each small-size establishment in Central Canada. 

Log10 counts TAC/g 

Months (January-December) 

FIGURE 6. Scatter plot representing the monthly prevalence of generic E. coli 

bacteria per 100 grams of ground beef in each small-size establishment in Central 

Canada. E. coli O157:H7 positive samples were obtained in November (D). Salmonella 

Spp. positive samples were observed in November (K) and September (N). 

Log10 counts E. coli/100g 

Months (January-December) 

FIGURE 7. Scatter plot representing the monthly prevalence of total aerobic 

bacteria per gram of ground beef in each small-size establishment in Eastern Canada. 

Log10 counts TAC/g 

Months (January-December) 

FIGURE 8. Scatter plot representing the monthly prevalence of generic E. coli 

bacteria per 100 grams of ground beef in each small-size establishment in Eastern 

Canada. 
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The present study shows that the 

microbial level of ground beef is better 

controlled in large than in small feder- 

ally-registered plants. This may be due to 

better control over suppliers or to better 

sanitation in these establishments. How 

ever, even though these large plants may 

have better controls in place, this does 

not appear to reduce the risk of patho 

gen contamination, as 58% of the samples 

and 59% of the samples positive for patho 

gens were recovered from large plants 

whereas 28% of the samples and only 14 

of the positives came from small estab 

lishments. Further in-depth testing and 

analysis will be required to verify some 

of the apparent trends observed in the 

present study 
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SUMMARY 

Our study group consisted of 142 physicians belonging to three hospitals in the Greater Beirut area: the 
American University of Beirut’s Medical Center (A.U.B-M.C.), the St. Georges Hospital and the Sacré Coeur 

Hospital. The objective of this study, which was conducted in 2002, was to assess in physicians in the Greater 

Beirut area in Lebanon, knowledge, attitude and behavioral changes related to “Mad Cow Disease” (MCD). 

A high percentage of practitioners knew the correct answers to questions related to the causative agent 
(98%), the concentration of agent in the central nervous system (96%), fatality (94%) associated with the 

disease, treatment (86%), similarity between nvCJD and BSE (82%) and existence of a diagnostic test (72%). 

However, less than one-fifth of the physicians answered correctly to questions on the possibility of transmission 

among humans by blood transfusions (10%), solution to skin contamination (9%), concentration of agent in all 

three systems concerned (5%) or solution surface contamination (3%). Age had no significant impact on the 
level of knowledge about MCD. Regarding sources of information about MCD, the press and radio were the 

most important private sources of information affecting the level of knowledge. Also, television (TV) had a 
negative impact on knowledge, whereas all formal channels positively affected it. The majority of our study 

group seemed not to be concerned about the disease. Fifty-seven percent did not consider themselves at 
risk of contracting MCD, and only 22% thought that the chance of contracting the disease through the intake 

of contaminated food products is high. Regarding behavioral changes, 79% had decreased or completely 

stopped their consumption of beef. Age, gender, level of knowledge and attitudes were not significant 
determinants in changing behavior, although they did affect it. The results provide information regarding 

knowledge, attitude and behavior of Greater Beirut physicians towards “Mad Cow Disease.” This is the first 

study in Lebanon that involves assessing knowledge and behavioral changes concerning MCD in physicians as 

perceived reliable sources of information. 
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INTRODUCTION 

After having been considered a pro- 

blem exclusive to the United Kingdom, 

Bovine Spongiform Encephalopathy 

(BSE), or Mad Cow Disease (MCD), a fa- 

tal neurodegenerative disease in cows, has 

caused major worldwide fear in both the 

public and the scientific community now 

that many countries thought to be “BSE 

free” have found cases (73). In fact, while 

BSE cases in the United Kingdom have 

been declining since 1992, many other 

countries are now reporting cases (19). 

In attempts to control and eradicate this 

disease, many important agricultural sec- 

tors have been impaired and millions of 

cows slaughtered, leading to major eco- 

nomic loss (77). The economic impact on 

the global livestock industry has been 

affected further by people significantly 

reducing their beef intake. 

This public and scientific reaction 

resulted from the discovery, in 1996, by 

scientists in the United Kingdom, of a 

possible link between BSE and a new 

variant of Creutzfelt-Jakob Disease 

(nvCJD), a fatal neurodegenerative human 

disease (1). Ingestion of infected meat 

had, in many cases, led to the transmis- 

sion of the disease to humans in the form 

of nvCJD (74). According to the Center 

for Disease Control, 156 cases of nvCJD 

had been reported worldwide as of Feb- 

ruary 2004 (7). 

BSE belongs to a family of diseases 

known as transmissible spongiform en- 

cephalopathies (TSEs). These diseases, 

which cause vacuolations in the central 

nervous system (CNS) and are fatal, also 

include scrapie in sheep and goats, feline 

spongiform encephalopathy in cats, 

chronic wasting disease in elk and deer, 

transmissible mink encephalopathy and 

exotic ungulate encephalopathy. Five 

TSEs that have been identified in humans, 

are CJD, Gerstmann-Straussler-Scheinker 

Syndrome (GSS), fatal familial insomnia, 

Kuru, and atypical prion disease (72). Dr. 

Stanley B. Prusiner, the first to identify 

the “unusual” causative agent of these dis- 

eases in 1982, coined the term “Prion” (16) 

to denote small proteins void of nucleic 

acid. We all have cellular prion protein 

named, (PrP*), but the infectious particle 

is a misfolded form of the normal protein 

(18) that consists of an abnormal, disease- 

causing form named (PrP*). It was origi- 

nally thought that prional diseases such 

as scrapie did not jump species and thus 

did not affect humans (5). However, bo- 

vine PrP was found to be closer to the 

prion protein of humans than to that of 

sheep, and the probability of transmission 

of PrP* to humans from cows is therefore 

higher than the probability of the original 

transmission that caused BSE from cows 

to sheep (6). Recently, results of studies 

on transgenic mice have also indicated 

the absence of an interspecies barrier to 

BSE infection (7, 8). 

The BSE prion resulted from changes 

in cattle feed that occurred around 1980. 

At this time, cattle feed included as pro- 

tein sources meat and bone meals (MBM) 

obtained from dead animals. However, the 

preparation of cattle feed at this time also 

involved the use of a hydrocarbon sol- 

vent extraction step. In the later 1980s, 

this step was discontinued because it was 

costly. Scientists believe that elimination 

of the solvent treatment led to an increase 

in the fat content of MBM and thus to the 

survival of BSE prion (2) and the appear- 

ance of nvCJD in humans (7 7). Scientists 

are also studying the relation between the 

presence of inhibitors of the proteasome, 

the cellular machinery responsible for the 

degradation of misfolded proteins, and the 

neurotoxicity of the prion protein caus- 

ing MCD (175). 

Today, prions remain a biological 

mystery that threatens the health of the 

world community. It is true that the risk 

of MCD transmission is being reduced in 

many ways (9) and that there are hopes 

for pre-clinical detection of the disease 

as opposed to a simple post-mortem di- 

agnosis (10), but secondary transmissions 

by means such as blood transfusions or 

other routes are still a real concern (9). 

Physicians have an important role to 

play in educating the public about the 

sources, transmission and prevention of 

all diseases. To fulfill this role, they must 

be knowledgeable themselves. The ob- 

jectives of this study, conducted in 2002, 

included assessing knowledge, attitude 

and behavior (KAB) of physicians in 

Beirut, Lebanon toward mad cow disease, 

as well as the relationship of this KAB to 

demographic characteristics of physicians 

and to their sources of information. 

MATERIALS AND METHODS 

Study group 

One hundred forty-two physicians 

from three hospitals were included in this 

survey. The hospitals, which were all in 

the Greater Beirut area, were the Ameri- 

can University of Beirut Medical Center 

(A.U.B-M.C.), the Saint Georges Hospital 

and the Sacré Coeur Hospital, which are 

among the top rated in Lebanon. 
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Survey and survey administration 

The survey includes 38 questions, 

mostly closed-ended, related to knowl- 

edge of MCD, sources of information 

about MCD, perceived attitudes toward 

the disease and response by the govern- 

ment, changes in nutritional behaviors 

related to the disease, and demographic 

information. The survey, which was pilot 

tested and modified prior to use, was de- 

livered to physicians by mail or in per- 

son. Physicians then completed the sur- 

vey anonymously and in privacy. Partici- 

pation was voluntary and confidentiality 

was assured by assigning numbers to re- 

ceived questionnaires, with no names in- 

cluded. Letters were sent to 200 randomly 

selected physicians. Of these, 142 replied, 

for a response rate of 71%. 

Data analysis 

Data analysis was completed by use 

of SPSS 11 statistical software. Univariate 

frequencies were conducted on all vari- 

ables. Bivariate analysis investigated the 

influence of demographic and back- 

ground variables, such as age, gender and 

hospital, on knowledge, attitude and be- 

havior. A summary variable was created 

from all knowledge questions. Physicians 

were categorized as follows: highly knowl- 

edgeable if they scored 61% or greater 

on the summary variable; of average 

knowledge if they scored 51%-60% of the 

summary variable, and poorly knowledge- 

able if they scored 50% or less on the 

summary variable. Chi-square analysis also 

investigated the influence of sources of 

information on knowledge; of knowledge 

on attitude and behavior; and of attitude 

on behavior. 

RESULTS 

Seventy-four percent of the 142 phy- 

sicians were males. Forty percent were 

20 to 29 years old, 21% were 30 to 39 

years old, 18% were 40 to 49 years old 

and 21% were 50 years or above in age. 

The percentages coming from different 

hospitals were as follows: 57% were from 

the A.U.B-M.C, 26% from the Sacré Coeur 

and 17% from the Saint Georges. 

General knowledge related to the 

disease was adequate. Of all respondents, 

82% stated that the histological basis of 

nvCJD is similar to that of BSE. Almost all 

(98%) knew that prions are the causative 

agent of the disease. Ninety-six percent 

responded that beef could be involved in 

transmitting the agent to humans, 32% also 

implicated gelatin and only 30% reported 



TABLE |. 

clinical aspects of the disease 

Questions 

Existence of definitive diagnostic test 

Nature of definitive diagnostic test 

Early symptoms of nvCjD 

Late symptoms of nvCjD 

NvCJD transmission among humans 

Percentages of physicians answering correctly on 

Frequencies (%) 

71.8 

55.6 

53.5 

79.6 

38.0 

NvCJjD transmission by blood transfusions 9.9 

NvC]D transmission by organ transplantations 34.5 

Existence of treatment for nvCjD 

Terminal nature of nvCjD 

Number of survival years after diagnosis of nvCJD 

Incubation period in humans 

that the transmission is by both. More- 

over, 45% knew that eating animals fed 

on diets containing offals could be dan 

gerous. Eighty-five percent of respondents 

agreed that it is difficult to destroy the 

agent. Concerning the systems and organs 

in which the agent is mostly present, 97% 

cited the central nervous system, 16% the 

lymphatic system and 13% the peripheral 

nervous system. Only 5% of the respon 

dents identified all three of the systems. 

Table 1 indicates level of knowledge 

related to the clinical aspects of disease 

Although clinical knowledge was gener- 

ally high, only 56% of those who indi 

cated a definitive test for nvCJD identi- 

fied necropsy as the appropriate test. In 

addition, only 38% percent stated that 

nvCJD could be transmitted among hu 

mans; of those, 35% reported that the dis 

ease could be transmitted by organ trans 

plant. It was interesting to note that only 

10% identified blood transfusion as a pos 

sible route of transmission. Finally, only 

14% of respondents knew that the incu- 

bation period for the disease was ten years 

or more. At the time, the understanding 

was indeed that the incubation period of 

the disease was 10 years or longer. Since 

then, the World Health Organization has 

indicated that the incubation period ranges 

from 5 to 10 years. However, this is highly 

controversial, as it is very hard to pin- 

point the moment at which a person has 

been exposed to Mad Cow Disease. 
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85.9 

93.7 

32.4 

43.7 

Questions regarding the number of 

cases worldwide were answered in the 

following way: 22% of responding physi- 

cians were not sure of the number, while 

8% thought that 2,000 cases had been re- 

ported. Only 38% knew that there were 

“less than a hundred cases”, which was 

considered the right answer at the time 

this survey was conducted. With respect 

to the countries with reported cases of 

nvCJD, 94% cited the UK, 82% stated 

France, 42% cited Ireland and a substan- 

tial 34% knew that MCD cases had been 

reported in all three of these countries. 

Concerning nvCJD reported cases in Leba- 

non, 20% believed that there are fewer 

than 10 cases and 20% were not sure of 

the answer. Still, only 58% stated correctly 

that there have been no reported cases in 

Lebanon. 

he final set of knowledge questions 

was related to preventive measures to 

eradicate the causative agent. Because 

Mad Cow Disease cannot be detected 

except upon the demise of the patient and 

a follow-up biopsy, a question about 

proper disinfection of instruments was 

asked for the purpose of finding out how 

nurses and doctors could take proactive 

measures to disinfect instruments to pro- 

tect other patients from prional diseases 

rather than how they could deal with in- 

struments that are unquestionably con- 

taminated. In this matter, 49% of the par- 

ticipants knew that instruments had to be 
1) 

autoclaved at 132°C for one hour, whereas 
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only 9% answered correctly when asked 

about the solution needed for treatment 

of contaminated skin and only 3% knew 

that a 1:10 dilution of 5% household chlo- 

rine bleach was needed to inactivate the 

agent. 

Chi-square analysis showed that age, 

gender, and hospital were not significantly 

related to knowledge (Table 2). How- 

ever, trends seem to suggest that younger 

people (20 to 39 years old) may to be 

more knowledgeable than older ones (40 

years old and above) about the disease; 

females were more knowledgeable than 

males, and A.U.B.M.C. had the highest 

percentage of practitioners with “high 

knowledge.” 

As far as attitude and behavior are 

concerned, only 22% believed that their 

chance of contracting the disease as the 

result of consuming contaminated food 

products is high, 46% considered such a 

chance moderately to relatively high, and 

the rest (32%) thought it was negligible. 

In addition, 57% stated that they were at 

no risk of contracting the disease in gen- 

eral. Table 3 indicates the dietary changes 

made by physicians in response to the 

disease. Despite the small perceived risk 

voiced by physicians, most have changed 

their nutritional behavior. Consumption 

of beef and beef products has decreased, 

with an increase in consumption of other 

forms of meat such as chicken. Among 

those who modified their dietary behav- 

ior, 66% considered their “new” diet to 

be healthful, while 17% viewed it as 

ununhealthful and 17% were not sure. Re- 

garding the preventative safety measures 

taken by the government, only 8% thought 

that those measures were adequate; 84% 

did not and 8% were not sure. 

With respect to bivariate analyses, 

age had no significant effect on perceived 

risk of contracting the disease (P= 0.080). 

This risk was more or less equally per 

ceived among people in the age group 

20 to 49 years old (risk perception varied 

between 46 to 55% in these age catego- 
2 0 ries) while only 23% of physicians above 

50 years perceived a personal risk in 

contracting the disease. Also, age did 

not significantly affect beef consumption 

(P = 0.109). Still, beef consumption de- 

creased most within the age group 40 to 

19 years. The effect of the hospital 

on perceived risk was not significant 

(P = 0.643) as was its effect on beef 

consumption (P = 0.125). As for gender, 

it did not have a significant effect on risk 

perception (P = 0.069) but it did have 

a significant effect on beef consumption 

(P = 0.040), with 84% of males, versus 

68% of females, decreasing or eliminat 

ing beef from their diet. 



TABLE 2. 

40 and above 

Female 

Gender 

Male 

AUB-MC 

Sacré Coeur Hospital 

St Georges 

TABLE 3. Modification of diets as a result of MCD 

Increased 

(%) 

Beef 0.7 

Veal 7 

Sheep 

Goat 

Pork /Ham 

Chicken 

Fish 

Eggs 

Dairy products 

Vegetables and fruits 

Legumes 

Cereals 

Physicians used one or more 

sources of information, whether formal 

or private. Regarding formal sources of 

information, as many as 52% used pub- 

lished research as a mean of informa- 

tion whereas 25% made use of World 

Health Organization resources and 13% 

of the Ministry of Health’s materials. 

Seminars seemed to attract as few as 9% 

of the population and the Order of Phy- 

Did not change 

High Average 

knowledge knowledge 

% % 

29 34 

Decreased/ 

(%) Stopped (%) 

20 79.3 

69.5 

17.9 

13.5 

14.3 

a 

0.7 

2.3 

5.7 

0.7 

1.4 

0.6 

sicians came well behind, with only 7% 

making use of it. As for private sources of 

information, the most consulted sources 

were the Internet (54%) and television 

(51%). Finally, only 33% of physicians 

relied on newspapers and 16% on the 

radio. 

Concerning the number of channels 

used to seek information, only 15% of 

physicians used more than one formal 

APRIL 2005 | 

Relationship between knowledge and age, gender and hospital 

Low 

knowledge 

% 

37 

2-70), 
channel. This number went up to 37% of 

subjects using more than one private chan- 

nel. Merging the formal with the private, 

it is seen that the majority of practitioners 

(80%) used one to three channels of in- 

formation. 

The relationship between source of 

information and knowledge was not sig- 

nificant, except for radio and newspapers 

(Table 4). Individuals who used the radio 

and newspapers as sources of informa- 

tion were significantly more knowledge- 

able than those who did not. 

There was also no significant differ- 

ence between physicians who used 

more than two channels and those who 

restricted themselves to only one or two 

(P = 0.091). 

Regarding the effect of knowledge 

on attitude, knowledge did not signifi- 

cantly affect attitude based on risk per- 

ception. For instance, 59% of those who 

had low knowledge felt they were not at 

risk of contracting the disease, as com- 

pared to 62% among highly knowledge- 

able subjects (P = 0.0587). Interestingly, 

knowledge influenced beef consumption 

in a negative way. The results showed 

that 83% of people in the low knowledge 

group, but only 77% in the high knowl- 

edge group, decreased their beef con- 

sumption. This difference was not signifi- 

cant (P = 0. 

knowledge correlated positively but not 

+7). On the other hand, 

significantly (P = 0.768) with answers 

about chances of contracting disease from 

contaminated food; 26% of highly knowl- 

edgeable people perceived the chance as 

high whereas only 19% of low knowledge- 

able physicians felt the same way. 
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TABLE 4. 

Ministry of Health 

Research 

Seminars & Order 

of Physicians 

Internet 

Radio & 

Newspapers 

With regard to the effect of attitude 

on behavior, beef consumption decreased 

in 91% of those who believed the chance 

of contracting the disease from contami- 

nated food is high, while this number falls 

to 79% among those who considered the 

chance negligible. This difference related 

to attitude remains non-significant (P = 

0.214). Also, 85% of subjects who had 

any risk perception decreased beef in- 

take, while only 76% of practitioners in 

the “no risk” group took such a measure 

(P = 0.243). 

DISCUSSION 

Among our study population, an- 

swers to knowledge-based questions re- 

flected relatively good awareness con- 

cerning nvCJD. Around three-quarters of 

the group answered half the questions 

right. This is probably due to the exten- 

sive media coverage associated with 

MCD. For an extensive period of time, 

MCD was discussed daily on television, 

in newspapers, on talk shows, and at 

meetings; a great deal of information was 

posted on the Internet. As for the impor- 
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High Average 

knowledge knowledge 

% %o 

3| 33 

20 39 

32 47 

2I 37 

24 33 

2I 44 

39 39 

19 38 

29 34 

15 42 

19 42 

26 33 

tance of blood transfusion as a possible 

vehicle for transmission of the disease, 

very few (10%) thought it was possible. 

This might be due to the fact that such 

information became available only re- 

cently and, therefore has not been dis- 

cussed in the media. 

On the other hand, the extensive 

publicity that MCD has received may have 

misled persons regarding the number of 

cases worldwide. Only 38% reported the 

number of cases worldwide correctly. Ad- 

ditionally, 59% of our respondents incor- 

rectly thought that there were reported 

cases in Lebanon. This is somewhat sur- 

prising. Even though there had been a 

rumor that a possible case of nvCJD had 

been found in A.U.B-M.C., many of the 

respondents had worked at the medical 

center in question and nevertheless obvi- 

ously believed the rumor. A successful 

awareness Campaign must not only try to 

prevent rumors from spreading, but also 

try to control their effect when they are 

spread. 

Knowledge related to protective and 

preventive measures was low. Only a 

small proportion of practitioners actually 

Relationship between knowledge and sources of information 

Low 

knowledge 

% 

P-value 

36 0.408 

4| 

21 

42 

43 

35 

ae 

43 

37 

43 

39 

4\ 

knew how to treat contaminated skin (9%) 

or surfaces (3%). This may be due to the 

lack of concern among practitioners about 

getting infected surfaces cleaned in the 

workplace. In turn, this lack of concern 

probably emanates from an inacurate risk 

perception of work hazards. 

Age and gender did not affect 

knowledge significantly, the results were 

not significant, although the results seem 

to indicate that younger people are more 

knowledgeable than older ones and that 

female doctors are more knowledgeable 

than male doctors. This may be because 

young physicians are more motivated to 

research, read and learn more than older 

practitioners feel inclined to. Female doc- 

tors also tend to be more concerned about 

their overall well-being than males are (3, 4). 

Most physicians who responded to 

the survey seem to perceive a relatively 

low risk of contracting the disease. Still, 

most have changed their nutritional be- 

haviors. Here, although the difference is 

not significant, males seem to be more 

worried about MCD than females are. This 

was indicated by higher rates of decreased 

beef consumption. Regarding sources of 



information, all participants who got their 

information from formal, reliable sources 

were more knowledgeable than those 

who did not. TV alone did not provide a 

very good source of information, and 

those who rely only on TV did not do well 

in the knowledge-related questions. Con- 

sequently, TV can be considered a less 

reliable source of information than other 

private channels. This may be due to the 

fact that TV is a medium that commonly 

exaggerates rumors and dispenses away 

somewhat amplified information that might 

bias the actual scientific reality necessary 

to understand a disease as complex as 

MCD. The best sources of information 

related to high knowledge in our sample 

were the press and the radio. Indeed, 

these two sources together had a signifi- 

cant and positive effect on the knowledge 

of our respondents. This may be because 

the press and radio usually relate events 

and numbers quite objectively and also 

because written material sometimes al- 

lows the reader to better grasp and retain 

information, particularly in dealing with 

scientific data. 

Limitations 

Conclusions to be drawn from this 

study are subject to several limitations. 

The sample was selected based on conve- 

nience; participation was voluntary; and 

all hospitals were in Greater Beirut. Re- 

sults could therefore represent the re- 

sponses of a select group of physicians 

who are motivated and willing to respond 

to questions related to MCD, and for this 

reason cannot necessarily be generaliz- 

able to all physicians in Lebanon. The 

survey was also self-administered, with all 

the advantages and disadvantages inher- 

ent in this method of survey administra- 

tion. Some of the attitude questions were 

scales in a dichotomous yes/no format 

rather than a Likert format, which could 

have affected validity of responses. Fi- 

nally, the number of participants was 

relatively small, and the trends suggest 

that with an increased number of survey 

respondents, many more associations 

might have been statistically significant. 

CONCLUSION 

Although knowledge was relatively 

high, several areas of information clearly 

need emphasis with respect to physician 

awareness of nvCJD and MCD. Educa- 

tional campaigns, created with a focus on 

these areas, should be designed specifi- 

cally for physicians. For example, it is very 

important that hospitals provide their per- 

sonnel with practical day-to-day informa- 

tion updating that can help them effi- 

ciently protect their patients and them- 

selves from contamination. Physicians 

could unknowingly be exposed to mate- 

rials contaminated with nvCJD at any time. 

It is crucial to keep them updated about 

this disease in order to enable them to 

pass this information to their staff and 
provide their patients with maximum pro- 

tection. 

Perceived risk was relatively low, but 

behavior change relatively high for this 

group of physicians. This serves as an in- 

teresting contrast to the concept of a tenu- 

ous link between attitudes and behavior. 

Despite low levels of risk perception, the 

disease is probably perceived to be seri- 

ous enough that behavior change is 

thought to be a matter of “better safe than 

sorry”. 

To our knowledge, this is the first 

study to investigate the links between 

physicians’ knowledge, attitudes, behav- 

iors, and sources of information related 

to MCD. Because physicians are primary 

gateways to knowledge, attitudes, and be- 

haviors of the general public, understand- 

ing the links investigated in this study is a 

critical component of a comprehensive 

strategy of public health prevention and 

control. 
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SUMMARY 

A consumer survey was distributed throughout the New England states to evaluate consumers’ food 

safety concerns and purchasing profiles regarding fresh produce and their preferences for produce grown by 

farms with Good Agricultural Practices (GAP). Of 3,000 surveys, 24% were returned. Respondents were 

slightly older, had higher median income and were more educated than the averages indicated by 2000 

Census data for the New England region. Consumers expressed preference for locally grown produce and 

considered produce from a roadside stand or farmer’s market safer to eat than produce from a supermarket. 

Only 22% of respondents were completely confident in the safety of produce in the United States and 64% 

indicated that produce would become contaminated prior to retail: on the farm (23%), in the warehouse 

(21%) or during transport (20%). Few considered handling at home or in roadside stands to be a significant 

source of pathogenic contamination. Although 84% and 71% of the respondents indicated that they would 

pay a 0.50 and $1.00 premium, respectively, for a produce basket from a GAP-certified farm, economic 

regression modelling showed no statistical characteristic that could be used as an explanation. However, 

when the extremes of the distribution were compared to those not willing to pay anything for safety assurances, 

slightly younger, highly educated, female and larger household size were found to be significant descriptors. 
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INTRODUCTION 

The microbial safety issues associ- 

ated with fresh produce have been well 

documented (3). During the past two de- 

cades, the consumption of fresh fruits and 

vegetables has increased in the United 

States. Along with this increase in con- 

sumption (up 27% between 1970 and 

1993), public health officials have docu- 

mented an increase in produce-related 

foodborne illnesses (25). A variety of fresh 

produce has been implicated in these 

outbreaks, with causes attributed to many 

different bacteria, viruses and protozoa 

(25). Since fresh produce does not un- 

dergo a “kill” step to remove pathogens, 

these agricultural commodities must now 

be thought of as “ready-to-eat” foods. Pre- 

vention practices must be implemented 

at every step of the food distribution chain, 

starting at the very beginning — food safety 

basics at the farm (72). The FDA and 

USDA have developed guidelines that out- 

line good agricultural practices (GAP) for 

growers/producers. These strategies were 

designed to minimize the microbial safety 

hazards associated with fresh and mini- 

mally processed fruits and vegetables. In 

October, 1998, The Guidance for Indus- 

try: Guide to Minimize Microbial Food 

Safety Hazards for Fresh Fruits and Veg- 

etables (10) was published by the FDA 

CFSAN and USDA partnership in an ef- 

fort to improve agricultural practices in 

the United States and upgrade monitor- 

ing systems. The guidance document ad- 

dresses factors commonly associated with 

the production of fruits and vegetables 

— water, manure/biosolids, field/worker 

hygiene/sanitation and transportation — 

from harvesting to packing. This docu- 

ment was developed as guidance and not 

regulation. It is now hoped that, through 

education and outreach programs along 

with continued efforts in research, that 

the agricultural community — both large 

and small producers will embrace these 

guidelines. This “voluntary” compliance 

should be initiated by the industry with- 

out the weight of regulatory authority, if 

for no other reason than to reduce liabil- 

ity or satisfy buyer specifications (26). 

Traditionally, fruits and vegetables 

have been regarded as microbiologically 

safer compared with other unprocessed 

foods, including meat, milk, eggs, poul- 

try and seafood. During the past decade, 

outbreaks of human gastroenteritis have 

been linked to the consumption of a va- 

riety of contaminated fruits and vegetables 

in the United States and overseas. It is 

estimated that in the 1990s, at least 12% 

of foodborne outbreaks were linked to 

fresh produce (9, 71), raising public health 

concerns about the safety of fresh fruits 

and vegetables in the United States. The 

reported foodborne outbreaks and ill- 

nesses in the United States associated with 

the consumption of fresh produce had 

increased from 2% in 1973-1987 to 8% in 

1988 —1991 (25). Fruits and vegetables are 

exposed to soil, water, and different en- 

vironmental conditions to a greater de- 

gree than animal-derived foods. Microbial 

hazards associated with fresh fruits 

and vegetables revealed Escherichia coli 

O157:H7, Salmonella spp., L. monocyto- 

genes, and Cryptosporidium pathogens of 

significant concern to the safety of fresh 

produce (4, 5, 16, 17, 19). 

Providing additional food safety con- 

trols would continue to increase food costs 

to the consumer. In addition, industry may 

be willing to supply safety only up to the 

level that consumers are willing to value 

it (21). In today’s marketplace, consum- 

ers often use labels and information on 

the food packaging as a guide to evalu- 

ate its attributes. The price of the item 

may heavily influence the perceived qual- 

ity of the product. Inspections for safety, 

quality and production methods, may also 

affect consumer choices. For most deci- 

sions that involve risk, perceptions of risk 

stem from a broad range of personal ex- 

periences and related knowledge (24, 27, 

29). Studies have shown that in some 

cases consumers are willing to pay for 

certain aspects of food safety (74, 18). 

Alternatively, in a study done by Bagnara 

(2), when pesticide branding guarantees 

for IPM (Integrated Pest Management) 

techniques, consumers were unwilling to 

pay more but the branded guarantee 

helped keep market share. While consum 

ers have, in part, been the driving force 

for many of the current food safety initia- 

tives, a GAP program could be seen as 

responding to food safety issues and con- 

cerns. However, these consumer percep- 

tions and preferences have not been 

evaluated. The goal of this study was to 

evaluate New England consumers’ per- 

ceptions of food safety as it relates to fresh 

fruits and vegetables, preference locations 

for purchasing and potential willingness 

to purchase, and preference for fruits and 

vegetables produced under GAP proce- 

dures and practices. 

METHODS 

This research used methods com- 

monly applied to determining consumer 

preferences for attributes of product, 

where those attributes do not currently 

exist. This methodology is referred to as 
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contingent choice and has been used in 

many studies of consumer demand for 

attributes of food products (7, 6, 13, 15, 

28). The contingent choice format uses 

surveys to ask respondents to make a dis- 

crete choice between multiple product 

alternatives. By analyzing preferences for 

a variety of potential options or products 

(differing according to a chosen set of 

variables), researchers can estimate the 

relative importance of particular variables 

in determining respondents’ choices. 

Attributes of products include price. 

Contingent valuation allows us to deter- 

mine a consumer's willingness to pay 

(WTP) for a product with particular at- 

tributes and derive the willingness to pay 

for the attributes into willingness to pay 

for the product. 

Sampling data 

Following the model of Salant and 

Dillman (22), a total of 3,000 surveys were 

mailed to randomly selected households 

throughout the six New England states in 

two complete mailings. The randomized 

mailing lists, weighted as to state popula- 

tion, and labels were purchased from New 

Am-Pro Mailing List Company, Danvars, 

MA. The first and second mailings gener- 

ated 60% and 40% of all responses recei- 

ved, respectively. One-hundred eighty- 

nine surveys were returned as “undeliv- 

erable.” Of the 790 consumers who re- 

sponded, surveys of 48 were discarded 

because of unanswered questions. There- 

fore, 742, or 24%, completed question- 

naires were used in the analysis 

The questionnaire, cover letter, post- 

age-paid return envelope and two recipe 

cards were mailed to each household. 

The questionnaire was anonymous. The 

complete survey was mailed a second 

time, without recipes, and with instruc- 

tions to those who had already filled out 

the first solicitation to disregard the sec- 

ond. The initial mailing was completed 

in June 2001 with the second done two 

weeks later. 

Data analysis 

An economic regression analysis was 

performed by use of the SAS statistical 

program, version 8.0 (23). Descriptive 

analysis (frequencies, distributions) were 

computed for all variables by use of 

Microsoft Excel, and t-tests were per- 

formed to determined statistical sign- 

ificance of differences between means. 

Significant differences were reported at 

P< 0.05. 



Questionnaire 

The questionnaire was divided into 

four parts: demographics, purchasing be- 

havior, food safety perceptions and will- 

ingness to pay. Survey questions reflected 

consumers’ fruit and vegetable purchas- 

ing habits and perception of food safety 

hazards, with a focus on origin of the 

product, i.e., locally grown, imported, su- 

permarkets and roadside stands. Some 

question sets were answered with spe- 

cific choices (e.g., daily, twice a week, 

etc.); other sets used “agree”, “not impor- 

tant to me,” “disagree” and “don’t know” 

or “completely confident”, “somewhat 

confident”, “somewhat doubtful” and 

“very doubtful.” Following a brief descrip- 

tion of the voluntary GAP program, the 

next section asked about a consumer's 

willingness to pay increased prices for pro- 

duce grown on a GAP-certified farm 

Survey respondents were asked to choose 

the maximum amount that they would be 

willing to pay for a $5.00 basket of fruits 

or vegetables if the produce had been 

grown by a certified farmer. Choices 

ranged from $5.00 (purchased from an 

uncertified farmer) up to a total of $8.00 

basket from a certified source with in- 

creases of .50 cent increments. The final 

section contained demographic questions 

concerning income, education, residence, 

gender and household size/age of occu- 

pants. Respondents had to be at least 18 

years old to participate. The protocol and 

questionnaire were approved by the Uni- 

versity of Rhode Island Institutional Sub- 

jects Review Board. 

The surveys were reviewed for con- 

tent validity and clarity by the food safety 

experts from the other New England State 

Land-Grant Universities. All suggested 

changes were considered and the ques- 

tionnaire was revised based on these rec- 

ommendations 

RESULTS AND DISCUSSION 

Demographics 

Where possible, demographic infor- 

mation obtained from the six states was 

compared to the 2000 year census data 

for the New England six-state region 

(Table 1). The distribution of respondents 

by state compared favorably with the 

population distribution for the New En- 

gland state census data (CT — 18%; MA — 

45%; ME — 9%; NH — 13%; RI—9% and VT 

— 5%). The final demographic data indi- 

cated that the respondents were slightly 

older, with 70% of the respondents, 45 or 

older (26%, 45-54), of higher income 
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households, with a median income of 

$50,000—75,000 (50%, $50,000 or greater; ) 

and more highly educated (48% had col- 

lege degrees or more). This data was sig- 

nificantly different (P< 0.05) from the 2000 

Census data (8), which indicated that only 

49% of the NE state population was over 

+5, the median income range for the states 

was $37,240 — 53,935, and only 27% had 

a college degree or higher. Overall, 37% 

of the participants were male, and 61% 

were female; 2% did not answer the ques- 

tion about gender. Where applicable, the 

data results are reported based on states’ 

population that reflects residents of more 

than 18 years old. The bias toward fe- 

male respondents may have resulted from 

the screening question in the survey ask- 

ing that the principal shopper of the 

household fill out the survey. The aver- 

age household size for the states was 2.5, 

with 40% of the respondents having two 

household members and 16% and 15% 

having three and four members respec- 

tively. This number agrees favorably with 

the census average. Finally, this group 

had an interest in growing fruits and veg- 

etables, with an average of 35% and 9% 

home growing vegetables and fruit and 

5% either working on a farm or growing 

produce commercially. 

Purchasing patterns 

Table 2 and Figure 1 illustrate the 

purchasing behavior and preferences of 

consumers in the six-state New England 

region. The vast majority of the respon- 

dents (87%) shopped for fresh fruits and 

vegetables 1 or 2 times/week. Consum- 

ers expressed a preference for locally 

grown produce whenever it was available 

and considered produce purchased at a 

farmer's market or roadside stand to taste 

better and be fresher than produce from 

a supermarket. However, this preference 

was Offset by a perception of higher price, 

less variety and less convenient locations 

of the markets and roadside stands. 

Food safety 

Responses to questions regarding 

food safety are illustrated in Table 3 and 

Figures 2-4. Consumers were asked to 

indicate the top five (5) food items that 

they thought posed the highest risk of 

causing an illness (other than allergies) 

when eaten. Relative to other food items 

(Table 3) the respondents considered fresh 

fruits and vegetables of lower risk for 

foodborne illness. Consumers ranked raw 

shellfish (93%), chicken (66%), fish (56%), 

beef (47%) and pork (44%) as the top five 
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commodities that could cause illness, 

whereas only 11-13% of the respondents 

felt that fresh fruits and vegetables fell in 

the top five. It was interesting to note that 

canned and frozen fruit and vegetable 

products were rated even lower than 

fresh. This would indicate that the con- 

sumers who responded to this question- 

naire appeared to be aware that heat pro- 

cessing or frozen storage had a positive 

impact on the safety of food. 

While the majority of the respondents 

indicated that bacterial contamination was 

the primary source of foodborne illness 

from fresh fruits and vegetables (Table 3), 

over 40% of those surveyed either did not 

know or disagreed with the statement. 

Generally, New England consumers felt 

that domestically grown produce (64%) 

was safer than imported and only 4 out 

of 10 respondents indicated that there was 

a safety difference between locally grown 

and US grown. However, when asked 

about the origin of the fresh products they 

thought were safer, over half (55%) of the 

survey participants considered fruits and 

vegetables from a roadside stand/farmer’s 

market safer to eat then those found in a 

supermarket (Fig. 3). Because roadside 

stands would usually have only locally 

grown produce, the reason behind the dif- 

ferences in responses is unclear. How- 

ever, the latter question forced the par- 

ticipant to either select one of the two 

choices or not answer. A third option, such 

as no difference, would have allowed the 

consumer the opportunity the select a bet- 

ter response. 

Finally, when asked about the over- 

all safety of fresh produce (Fig. 4), only 

22% of the respondents indicated that they 

were completely confident in the safety 

of the fruits and vegetables in the United 

States while 63% and 14% were only were 

somewhat confident or somewhat doubt- 

ful, and very doubful respectively. When 

asked where they thought produce most 

often became contaminated (Fig. 5), 64% 

indicated that it would be prior to retail — 

on farm (23%), in the warehouse (21%), 

and/or during transport (20%). Very few 

considered home handling or roadside 

stands to be a significant source of patho- 

genic contamination. The view that home 

handling does not contribute to foodborne 

illness is common; most consumers be- 

lieve that foodborne illness is caused by 

food prepared somewhere other than the 

home (7). Consumers consider restaurants 

and cafeterias to contribute most fre- 

quently to outbreaks even though illness 

from foodborne disease relating to food 

consumed in homes is three times more 

frequent (20). However, perceptions of 



TABLE |. Demographic results of survey respondents for the six New England states and 

comparison against the 2000 Census data for New England 

Demographic’ State’s Average Census Average 

Characteristic (%)° (%) 

Population Distribution 

CT 
MA 
ME 
NH 
RI 
VT 

Age‘ 

18-24 2 
25-34 9 
35-44 19 

45-54 26 
55-64 17 
65-74 14 

75+ 13 

Education Level‘ 

< High School 2 

High School 20 

Some College 23 

Tech. Degree 6 
College Degree 29 

Graduate Degree 19 

Household Income 

< $25,000 14 27 

25,000-50,000 26 29 

50,000 —75,000 21 zl 

75,000- 100,000 12 VI 

>100,000 17 13 

No answer 10 

Median Income‘ $50,000 — $75,000 $37,240 — 53,935 

Gender 

Male 37 48 

Female 6l 52 

No answer Zz 

Household size (persons) 

| 2I 
2 40 
3 16 
4 15 
5 6 
6+ 2 

*Percentages based on New England population for > 18 years wherever appropriate 

Totals may not add to 100% because of rounding to the nearest whole number 

‘Significance at P < 0.05 

*Census data based on education of population 25 years or older 
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FIGURE |. Respondents’ preferences for purchase site of fresh fruits 

and vegetables 

9 

Where do you find more _ 

variety? 

Which location is easier to 

get to? 

Where do you find fruits 

and vegetables that are 

more expensive? 

Where do you find fruits 

and vegetables that taste 

better? 

Where do you find fruits 

and vegetables that are 

@ Roadside Stand or 

Farmers Market 

@ No answer 

| @ Supermarket 

TABLE 2. Purchasing profile of consumers in New England 

for fresh fruits and vegetables 

Characteristic 

Shopping frequency 

Daily 

Twice/week 

Weekly 

Once/2 weeks 

Once/month 

< once/month 

Shopping location 

Summer 

Supermarket 

Neighborhood market 

Farmer’s market or Roadside stand 

Winter 

Supermarket 

Neighborhood market 

Farmer’s market or Roadside stand 

Percent (%) 

Whenever available, | prefer to buy locally grown produce 

Agree 

Disagree 

Not important 

Don’t Know 
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8] 

0 

18 
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consumers are powerful. Many of the sur- 

vey respondents’ food safety concerns re- 

lating to produce were in those areas that 

on-farm Good Agricultural Practices (GAP) 

and programs would impact. Of those sur- 

veyed, 37% indicated that they had heard 

of these terms prior to administration of 

the survey. This was higher than antici- 

pated, but there was no follow-up ques- 

tion that addressed the source (s) of their 

information. Once the GAP concept was 

introduced on the questionnaire just prior 

to the questions addressing willingness 

to pay (WTP), responses to questions on 

certification agencies indicated that the 

ones that the respondents trusted most 

were the FDA or USDA (25 and 32%), 

and independent third party (22%) or State 

Department of Agriculture (17%). The re- 

spondents did not trust industry groups 

to provide certification for consumers 

(1%). 

Willingness to pay for GAP 

certification 

Figure © illustrates the degree to 

which consumers were willing to pay 

above a “normal” cost — in this case $5.00 

basket for fruits and vegetables — from a 

GAP-certified farm. While 16% were un- 

willing to pay any extra, 84% of the re- 

spondents were willing to pay up to $0.50 

and 71% were willing to pay a premium 

of $1.00. Up to 43% of those surveyed 

stated that they would be willing to pay 

up to $1.50. While the WTP (the amount 

that these consumers claim they were 

willing to pay for produce from a GAP- 

certified farm) was high, the results would 

suggest that consumers are inclined to pay 

some additional amount for this produce. 

The economic regression model 

showed no statistical predictor that could 

be used to explain WTP for any of the 

variables (income, education, age, etc.) 

measured in the questionnaire. There was 

no significant factor(s), when regressed 

against WTP, that would explain a 

consumer's willingness to pay a premium 

for produce grown on a GAP-certified 

farm. It appeared that the desire for some 

certification of food safety for fresh fruits 

and vegetables was shared among all New 

England consumers. However, when the 

extremes of the bimodal distribution, those 

willing to pay $2.00 or more (26%) and 

those not willing to pay anything (16%), 

were examined, certain elements or de- 

scriptors were found statistically signifi- 

cant and could be used to describe those 

who were really concerned about the food 

safety of produce and those who were 



FIGURE 2. Respondents’ list of food items that cause illness: Percentage of 

respondents listing items among the top five that cause illness 

Raw Shellfish 

Chicken 

Fish 

Beef 

Pork 

Eggs 

Deli Meat 

Hot Dogs 
Turkey 

Cooked Shellfish 

Fresh Fruits 

Fresh Vegetables 

Milk 

Canned Vegetables 

Cheese 

Canned Fruits [2% 

Frozen Fruits |i 1% 

Frozen Vegetables 

FIGURE 3. 

Market 

55% 

not. The results could be indicative of 

consumers’ preferences and likelihood to 

pay something extra for the products. 

Table 4 shows the profile of a con- 

sumer who might be willing to pay a pre- 

mium of more then $2.00 for produce 

grown on a GAP-certified farm. The will- 

ingness to pay varied slightly across the 

New England states and was highest in 

New Hampshire and Vermont. The group 

of respondents with a higher willingness 

to pay (P < 0.05) consisted of a slightly 

younger population, had a higher educa- 

tion level and was predominantly female. 

Those willing to pay were less than 55 

years old, 54% had college degrees ver- 

Comparing supermarkets and roadside stands: Where do you find 

fruits and vegetables that are safer to eat? 

sus 45% of those not willing, and 66% 

were females. While income was not sig- 

nificant, there was a smaller percentage 

in the low income brackets and a higher 

percentage in high income of those who 

were willing to pay more for fruits and 

vegetables from GAP-certified farms. 

Household size was also a significant char- 

acteristic (P< 0.05) that could be used to 

predict purchasing choices. Those house- 

holds that had more than 2 occupants 

were more willing to pay a premium to 

help ensure the safety of the produce that 

they consumed. In addition, 75% of all 

households with three or more members 

had a least one household member 

younger then 18 years. The presence of 

children may have an impact on the 

respondent's desire for produce from a 

GAP-certified farm that decreased safety 

risks by using practices that minimize 

microbial hazards. This group also had a 

higher preference for locally grown pro- 

duce when available, and thought that 

roadside stands or farmers’ markets pro- 

vided produce that was fresher and tasted 

better. 

Existing awareness and concern 

about food safety may influence the 

respondent's willingness to pay for fruits 

and vegetables from a GAP-certified farm. 

The group of respondents with a high 

willingness to pay was more doubtful 

about the safety of fruits and vegetables 

sold in the US and considered imported 

produce to be less safe than US-grown 

products (P < 0.05). Of those not willing 

to pay extra, 39% were completely confi- 

dent that the fresh fruits and vegetables 

were safe, versus 19% of those willing to 

pay a premium. The respondents willing 

to pay also indicated that there was a dif- 

ference in safety between locally grown 

and US — grown produce and considered 

produce at a roadside stand safer to eat 

than produce in a supermarket (P< 0.05) 

Those who were willing to pay also 

agreed that contamination with harmful 

microorganisms was the primary reason 

that people became ill from eating fresh 

fruits and vegetables and felt that fruits 

and vegetables most often become con- 

taminated with harmful bacteria during 

transport or at a warehouse (P < 0.05). 

CONCLUSION 

Although fresh fruits and vegetables 

may pose a lower health risk than meat, 

seafood and poultry, consumers are still 

not completely confident in the safety of 

the produce supply. There is clearly a per- 

ception that produce purchased from a 

roadside stand or a farmer's market is of 

better quality and is safer than products 

obtained from a supermarket, and few 

considered handling in the home or in 

roadside stands to be a significant source 

of pathogenic contamination. When the 

Good Agricultural Practices Program was 

described, a large majority of consumers 

responding to this questionnaire indicated 

that they were receptive to some increase 

in price for produce grown on a GAP 

certified farm, regardless of income, edu- 

cation, household status, etc. It was not 

possible, in this study, to specifically iden- 

tify those consumer characteristics that 

could be used to predict a willingness to 

pay in the general population. A desire 
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LE 3. 

Question 

Bacterial contamination is the 

primary reason people become 

ill from eating fresh fruits and 

vegetables 

US-grown fresh fruits and 

vegetables are safer to eat than 

imported fresh fruits and 

vegetables 

There is no safety difference 

Disagree 

(%) 

10 

between US-grown and locally grown 

fresh fruits and vegetables 

FIGURE 4. 

the United States 

Respondents’ confidence in the safety of fruits and vegetables sold in 

Somewhat 

Confident 

Completely 

Confident 

for increased food safety “guarantees” was 

shared by most of the respondents. The 

quantitative results of this study that seem 

to indicate a group of buyers that are will- 

ing to pay 50% or higher for a basket of 

fresh fruits and vegetables should be re- 

garded with caution. However, these re 

sults do describe attributes of consumers 

that are potentially willing to pay a pre- 

mium for produce from GAP-certified 

farms. Finally, results from this study in 

dicate that consumer education with re- 

gard to both GAP and general food safety 
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Somewhat 

Doubtful 

issues (e.g., impact of home handling, role 

of bacteria in foodborne disease) could 

increase Consumer awareness on the ben- 

efits of produce from a GAP-certified farm. 
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TABLE 4. Profile of consumers’ willingness to pay an additional $2.00 or more for a $5.00 basket 

of produce from a GAP-certified farm 

Characteristic Willingness to Pay (WTP) Significance 

an additional $2.00 or more P<0.05 

No WTP (%) WTP (%) 

State affiliation Higher NH, VT 

Age* 

20 — 54 ” 64* 

55 — 75+ - 36* 

Education 

< High school 

High school 

Some college 

Technical 

College 

Gender 

Female 

Male 

income 

< 25,000 

25,000 — 50,000 

50,000 — 75,000 

75,000 — 100,000 

>100,000 

Household size 

| — 2 persons 

3 — 6+ persons 

Seasonal purchasing Winter — No 

Supermarket Summer — Yes 

Winter 

Summer 

Neighborhood market 

Winter 

Summer 

Farmer’s market/Roadside 

Winter 

Summer 

Home gardening 

Fruits 

Vegetables 

Working on farm 

Prefer local produce 

Agree 

Not important 

Disagree 

Don’t know 
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(continued) TABLE 4. Profile of consumers’ willingness to pay an additional $2.00 or more for a 

$5.00 basket of produce from a GAP-certified farm 

Characteristic Willingness to Pay (WTP) Significance 

an additional $2.00 or more P<0.05 

No WTP (%) 

Fresher produce 

Supermarkets 
Farmer’s market/Roadside 
No answer 

Tastier produce 
Supermarkets 
Farmer’s market/Roadside 

No answer 

More expense 
Supermarkets 

Farmer’s market/Roadside 

No answer 

Local purchase more important 
then price 

Agree 
Not important 
Disagree 

Don’t know 

Confidence in safety of US produce 

Completely confident 
Somewhat confident 
Somewhat doubtful 
Very doubtful 

US products safer than imports 
Agree 
Not important 
Disagree 
Don’t know 

No difference in US grown 
and locally grown produce 

Agree 

Not important 

Disagree 
Don’t know 

Safety of farmer’s market 
and roadside vs. supermarket 

Supermarket 
Farmer's market/Roadside 
No answer 

Bacteria cause illness in fruits 
and vegetables 

Agree 
Not important 

Disagree 
Don’t know 
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(continued) TABLE 4. Profile of consumers’ willingness to pay an additional $2.00 or more fora 

$5.00 basket of produce from a GAP-certified farm 

Characteristic Willingness to Pay (WTP) 

an additional $2.00 or more 

Significance 

P<0.05 

No WTP (%) WTP (%) 

Produce most often becomes 

contaminated 

On the farm 

At the store 

During transport 
At the warehouse 

In my house 

At the roadside stand 

Don’t know 

28 
8 
16% 
15% 
3 
0 

30% 

29 
7 
20% 
24% 
3 
0 
17% 

*Percentage adjusted for those respondents who did not answer, 20% in the No WTP and 13% in the WTP (see 
Table |) 

*Significant difference between No WTP and WTP for specific characteristic at P < 0.05 
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Highlights of the Executive 

Board Meeting 

Following is an unofficial summary of actions from the Executive Board Meeting held at the 

Baltimore Marriott Waterfront Hotel on January 23-24, 2005: 

Approved the following: - Mentors for Student Travel Scholarship 

Minutes of November 15, 2004 Executive program 

Board Meeting teleconference *  IAFP Expert Panel _ 

Minutes of November 15, 2004 Executive * [AFP University Speaker Program 
: : Dues restructurin 

Board Meeting Executive Session S 
Membership Committee ideas 

teleconference a 
Sustaining Membership — new ideas 
Possible new Affiliates 
Non-compliant Affiliates 

To withhold providing recording services at 

Annual Meeting presentations so as to 

encourage honest and open discussion Food Research Coalition 

Co-sponsorship of ILS! Europe’s workshop Selection Criteria for Symposium 
on “Using Microbial Risk Assessment in - Membership renewal and JFP Online 

Food Safety Management” - Pamphlet Sales records and posting 
Holding a one-day IAFP symposium in information Online 

conjunction with ILSI Europe’s workshop - Speaker Travel Fund update 
Governor’s Conference on Public Health 

Discussed the following: - |AFP 2008 contract status 

E-mail votes taken since the last meeting ‘3A Sanitary Standards, Inc. 

Committee Member appointments for 
2005-2006 Reports received: 

Suggested change in scope for Journal Food Protection Trends 
of Food Protection * Journal of Food Protection 

Foodborne Illness Booklet revision * IAFP Web Site 

Results of the Program Committee meeting ~ Membership update 
Revision of Tuesday and Wednesday ‘Advertising update 
afternoon's schedules for IAFP 2005 - Financial statements for period ending 

Workshop offerings for IAFP 2005 November 30, 2004 ’ 
IAFP 2005 Local Arrangements Committee : Board Members attending Affiliate meetings 

IAFP 2005 Ivan Parkin Lecturer ; ee ee er 

John H. Silliker Lecturer for IAFP 2005 aa * AFP a, aes 4) ’ 
Foundation Fund Investment Policy Suan Si db incarnate 

Foundation Fund promotional materials 

Student Travel Scholarship program Next Executive Board meeting: April 18,2005 
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EXECUTIVE SUMMARY 

ycobacterium avium subsp. paratuberculosis (MAP) is the causative agent of 

Johne’s disease in cattle, sheep and goats, and occurs in some non-ruminants, 

including primates. 

MAP is shed from infected animals, and so may contaminate pasture, water run-off, meat and 

milk. Most experimental work has been undertaken, and sound data derived, by research 

institutions and by the milk and dairy industries. However, other sources should not be 

discounted. 

Programmes to improve preventive measures undertaken on the farm, in order to minimise 

transmission within and between herds and so reduce shedding into the environment, offer the 

most effective and confident means for better control in the future. 

Heat treatment is the most effective measure to reduce MAP during the manufacture of milk and 

milk products, and of meat and products derived from meat. However, anomalously high heat 

tolerances of fractions of MAP populations have been reported, though not explained, and low 

level survival has been demonstrated in some surveys of commercially pasteurised milk. It is 

uncertain how effective processes, such as milk centrifugation and ultrafiltration, may be in 

helping to reduce residual contamination levels. MAP is relatively resistant to chlorination and 

other disinfection methods. 

There have been reports of a potential association between MAP and Crohn’s disease in humans. 

At present the complexity of the human disease is such that definitive answers cannot be given, 

though most recent research does not support a causal link. However, since different researchers 

have different opinions, the possibility should not be ignored. Issues that remain, therefore, 

include the possibility of an association of MAP with the disease and, should there prove to be an 

association, the dose response relationship that would allow a proper risk assessment to be 

undertaken, targeting all possible sources of MAP. 

The report has identified a number of gaps in our understanding, particularly with respect to the 

heat tolerance of MAP, and to sources of MAP other than dairy, especially water and meat. 
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INTRODUCTION 

ycobacterium avium subsp. paratuberculosis (MAP) is a slow-growing, 

hydrophobic, acid fast, rod-shaped bacterium that is the causative agent of 

Johne’s disease, or paratuberculosis, in ruminants, including cattle, sheep and 

goats. It also occurs in some non-ruminants - including primates. Johne’s disease is a fatal, 

incurable, chronic inflammatory bowel disorder. It has been reported to contribute to large 

financial losses in the agriculture industry in some countries, e.g. the USA (see ‘Occurrence and 

spread’ below). 

There have been reports of an association of MAP with Crohn’s disease in humans, although 

evidence is currently insufficient to confirm or to disprove an aetiological or participatory role. 

With regard to the possible exposure of humans to the organism via food, most studies have 

targeted milk. Consequently there are considerable milk-related data, though this should by no 

means indicate that milk is the only, or the main source for transmission. MAP may be present in 

the milk of animals that are infected symptomatically or asymptomatically, derived from faecal 

contamination or directly from the udder. 

Many laboratory studies suggest that standard milk pasteurisation times and temperatures of 

processing, by holder treatment and by high temperature short time (HTST) treatment, should 

satisfactorily eradicate MAP from milk. Other reports indicate low levels of survival, even after 

extension of HTST pasteurisation times from 15 to 25 sec at 72°C, and at temperatures as high as 

90°C. Furthermore, survival of MAP has been reported in studies employing pilot plant and 

commercial pasteurisation units, and some surveys of retail pasteurised milk have detected 

surviving MAP. While such unexpected survival is not fully explained, it may be exacerbated by 

the strong tendency of the hydrophobic MAP cells to adhere to each other to form large clumps. 

The purpose of this review is to summarise and document up-to-date information about MAP, 

and to highlight its significance in the food chain by: 

reviewing the veterinary and human health implications of MAP 

reviewing the ecology of MAP in the food chain 

identifying farm and food safety management options which, in the short and in the longer 

term, will assist in better controlling MAP. 
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MAP IN VETERINARY HEALTH 

Pathogenesis of Johne’s disease 
Paratuberculosis, or Johne’s disease, is an infectious disease caused by MAP in cattle, goats, sheep, 

deer and South American camelids. Neonatal and juvenile animals are at highest risk of acquiring 

infection, through the faecal-oral route. MAP targets the mucosa-associated lymphoid tissues of 

the gastrointestinal tract. Survival within macrophages is characteristic of the organism. Cytokine 

production and the initiation of a cellular immune response causes the appearance of intestinal 

granuloma, and a cellular response is initiated in the nearby lymph nodes in an attempt to clear 

the infection (Harris & Barletta, 2001). The inflammatory process leads to the clinical 

manifestations of a corrugated intestinal epithelium and the corresponding characteristic 

malnutrition syndrome associated with the disease. 

Occurrence and spread of Johne’s disease 
Johne’s disease is common in dairy herds worldwide, where it causes significant losses through 

decreased milk production, animal deaths, low weight at slaughter and replacement costs. The 

disease has been spreading through domestic livestock for many years (Kennedy et al., 2001). For 

example, it is estimated that about 22% of dairy and 8% of beef herds in the USA are infected, and 

10% and 3% respectively in Belgium (Boelaert et al., 2000). As a consequence, financial losses to 

the agriculture industry are substantial, for instance they are estimated at about $1.5 billion 

annually in the USA (Stabel, 1998).The primary means of introduction of infection into a herd is 

through the acquisition of infected cattle. These may test negative at the time of purchase, but later 

shed the organism and spread the disease. Successful control of Johne’s disease represents a 

particular challenge for a number of reasons. For example: infection may occur in the calf at an 

early age, but recognisable clinical disease occurs usually about two years later; MAP is able to 

survive well in the environment; the disease has a long incubation period; diagnostic tests have 

poor sensitivity during that period. 
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MAP IN HUMAN HEALTH 

Pathogenesis of Crohn’s disease 
The pathogenesis of Crohn’s disease is complex and does not appear to involve a simple cause 

and effect relationship. There are three major interacting elements: genetic susceptibility factors; 

immune-mediated tissue injury; and environmental modifiers, such as the enteric microbial flora. 

Intestinal inflammation seems to be due to unrestrained immune response to components of the 

intestinal bacterial flora in individuals who are genetically susceptible. The role of genetic factors 

is well established and the first susceptibility gene (CARD15, NOD2) has been identified. 

Mutations of CARD are associated with defective innate immune responses to bacterial 

components such as peptidoglycans. The contribution of intestinal bacteria is supported by 

several clinical observations in humans and by studies in genetically defined animal models 

(Shanahan, 2002). Genetic defects either at the level of mucosal barrier function or at the level of 

immunoregulation have been associated with diseases like Crohn’s in animals, but colonisation 

with bacteria is necessary for disease development irrespective of the underlying genetic defect. 

Commensal microorganisms such as Bacteroides ssp. and other Gram-negative organisms, 

including those which are unculturable at present, that are part of the normal intestinal flora, 

rather than pathogenic infectious agents drive the inflammatory disease in these animal models 

(Shanahan, 2002). Hugot et al. (2003) have suggested that predominant use of refrigeration may 

have contributed by encouraging increased exposure to components of psychrotrophic bacteria 

that normally do not provoke the immune response. 

The role of non-genetic (environmental) factors in Crohn’s disease is shown by the incomplete 

concordance rate in monozygotic (identical) twins (<50%). In addition, an environmental 

influence is likely to account for the changing epidemiology of Crohn’s disease. Increases in 

incidence and prevalence of Crohn’s disease as countries become socio-economically developed 

have occurred over too short an interval to be explained by changes in population susceptibility 

genes (Ekbom, 2003). However, the changing epidemiology of Crohn’s disease within developed 

countries has been accompanied by increases in other inflammatory disorders that involve a 

disturbance in immunoregulation. These include asthma, insulin-dependent diabetes and 

multiple sclerosis (Bach, 2002). It is unlikely that each of these conditions is due to separate 

infectious agents targeting different end-organs. A more likely explanation is that environmental 

conditioning occurs at the level of immunoregulation. Changes in modern lifestyle and reduced 

microbial exposure have influenced mucosal immune development and may be a risk factor for 

inflammatory bowel disease. In addition, genes that once conferred resistance to infectious 

diseases in an unsanitary environment might become risk factors for excessive immuno- 

inflammatory responses in the setting of a modern lifestyle and sanitised environment. 

Possibility of MAP involvement 
The discovery of a link between Helicobacter pylori and peptic ulcer disease helped to heighten 

awareness of the possibility that infectious agents might be the cause of other complex disorders 

like Crohn’s disease. While various infectious agents have been proposed as possible causes of 

Crohn’s disease, MAP is the most enduring candidate among the pathogens. In particular, studies 

of the occurrence of MAP in mucosal biopsy specimens from individuals with and without 

Crohn’s disease have been claimed to be especially significant. For example, Bull et al. (2003) used 

culture methods and PCR techniques for MAP specific IS900 insertion sequences to detect MAP 

in 34 of 37 (92%) of such samples from patients with Crohn’s disease, and in 9 of 34 (26%) of 

samples from control patients without Crohn’s disease, but with non-inflammatory bowel 

disease. Sechi et al. (2004) found no MAP microscopically, but detected IS900 DNA in 69% of wax- 

embedded intestinal tissue samples from Crohn’s disease patients. On the other hand, other 

studies have failed to find any correlation. For example, Bernstein et al. (2003) performed 
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colonoscopy and biopsy sampling of patients with Crohn’s disease (n=24), patients with 

ulcerative colitis (n=28), unaffected siblings (n=9), and controls without inflammatory bowel 

disease (n=28). PCR testing for MAP in mucosal samples was positive for one patient with 

ulcerative colitis, but for no patients with Crohn’s disease, nor for any of the siblings, whereas 6 

of 19 healthy controls were MAP-positive. Baksh et al. (2004) found no [S900 DNA in granulomas 

from paraffin-embedded resection specimens of 18 patients with well-established Crohn's disease. 

Bernstein ef al. (2004) found no differences in MAP seropositivity rate among Crohn’s disease 

patients, ulcerative colitis patients, healthy controls, and unaffected siblings, in a Manitoba study. 

The data seemed to refute an association of MAP with Crohn’s disease, but the high 

seroprevalence in Manitobans raised the possibility that the high rates of Crohn’s disease in 

Manitoba could somehow be related to high exposure rates to MAP. While the occasional presence 

of MAP may be compatible with a participatory role, it may also be secondary in that its presence, 

and that of other bacteria within the mucosa, simply reflects opportunistic association, 

encouraged by defective immunity. 

Representative arguments and counter-arguments (facts that have been presented against a 

relationship of MAP with Crohn’s disease) for involvement of MAP, and explanatory comments, 

are summarised in Table 1. 

Facts that have been proposed as counter-arguments include the following. Firstly, there is 

paucity of evidence for the horizontal or vertical transmission that one would expect from an 

infectious agent. Secondly, Crohn’s disease is less common in rural areas and is not an 

occupational hazard of farming, where maximal exposure to MAP would be expected (Ekbom, 

2003). Thirdly, environmental conditions, such as poor sanitation, endemic parasitism and 

overcrowding, which should favour infectious transmission, actually appear to protect against 

Crohn’s disease. Fourthly, there is no evidence for MAP in animal models of Crohn's disease. 

Fifthly, the most compelling clinical argument against persistent MAP or other infections as a 

cause of Crohn’s disease is the clinical experience with anti- TNF-a (infliximab) therapy. Tumour 

necrosis factor (TNF) is a pivotal mediator of the inflammatory process in Crohn’s disease. It is 

also required for activation of macrophages in defence against intracellular infections such as 

mycobacterial infections. Intravenous administration of the monoclonal antibody, infliximab, has 

been shown in well-conducted clinical trials to be therapeutically effective in Crohn’s disease and 

has been approved for treatment of that condition in Europe and the United States. This anti-TNF 

therapy is not only effective in healing intestinal lesions but also has been shown to be effective 

in maintaining remission when repeated infusions are given at two-monthly intervals for up to a 

year. Therapeutic blockade of TNF-a creates sufficient immunosuppression to be a risk for 

disseminated tuberculosis caused by the closely-related Mycobacterium tuberculosis (Keane et al. 

2001), but has not been associated with disseminated MAP in patients with Crohn’s disease. It is 

difficult to understand why an infection putatively stimulating the intense inflammatory reaction 

characteristic of Crohn’s disease should respond to long-term suppression of immune defences. 

While none of these arguments is necessarily convincing alone, together they cast considerable 

doubt on a causal role. In support of the counter-arguments for a role for MAP in Crohn’s disease 

outlined in Table 1, there are specific clinical and epidemiological features of the disorder that are 

at odds with a putative transmissible agent as a direct cause. 

It is noteworthy that only two case reports claiming chronic MAP infection in humans have been 

described (Hermon-Taylor et al., 1998; Greenstein, 2003). The significance of the finding and 

relation to Crohn’s disease in one case has been questioned (McDonald, 2001), and the other case 

in an immunodeficient individual highlights the extreme rarity of MAP, even in subjects with 

defective immune defences (McDonald, 2001). Van Kruiningen (1999) reported that MAP isolated 

from Crohn’s patients were unable to infect ruminants. De Hertog and Geboes (2004) recently 

reviewed the complexity of the numerous proposed links between Crohn’s disease and common 

gastrointestinal pathogens, some of which can cause infections that even mimic the disease. 
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Table 1. Potential role of MAP in Crohn's disease 

Argument Counter-argument Comments 

Crohn’s resembles Johne's disease The similarity is superficial, Crohn’s is spontaneously 
in animals, which is caused by MAP. with several points of relapsing and remitting, whereas 

dissimilarity. Johne’s is progressive. Unlike 
Crohn's, Johne’s is not associated 
with extraintestinal associated 
diseases. Crohn's responds to 
immunosuppressants and 
steroids, in contrast to Johne’s. 

Crohn’s shares features with Unlike Crohn’s disease, Tissues have limited response to 
intestinal tuberculosis. intestinal tuberculosis does insult and some similarity across 

not respond to immuno- different diseases is expected. 
suppressants or steroids. 

MAP infection in humans has been Only one or two reports The extreme paucity of reports 
reported suggesting that it may implicate a linkage with suggests that this is a rarity, even 
be a zoonotic organism. Crohn’s disease, but do not in immunosuppressed patients. 

prove a cause-and-effect 
relationship. 

MAP has been reported to be Presence of MAP and other Reports have been inconsistent 
detectable by molecular methods bacterial DNA within the or conflicting, but this might 
in tissues from Crohn’s disease. mucosa probably reflects reflect variations in technique. 

either defective innate Reports of MAP in controls and 
immunity to enteric bacteria | in ulcerative colitis cast doubt on 
or may be secondary to the specificity and pathogenic 
disease-induced defects in significance. 
barrier function and does not 
represent a specific infection. 

MAP has been cultured from MAP is also isolated from Long-term culture is required, 
Crohn’s disease tissue. healthy subjects and not from] creating the risk of 

all patients with Crohn’s contamination artefacts. There is 
disease. also a risk of contamination from 

faecal contents. 

Seroreactivity to MAP in Crohn’s Seroreactivity is weak, Cellular reactivity to MAP would 
disease has been reported by inconsistent, and may be be more relevant, but is weak or 
some investigators. due to cross reactivity. non-detectable in Crohn’s 

disease. This is at variance with 
an infection putatively 
stimulating such an intense 
inflammation. 

Responsiveness of Crohn’s disease Good responses are evident Some antibiotics that have been 
to anti-mycobacterial therapy. primarily with broad spectrum) used have immunomodulatory 

macrolides, suggesting properties which might influence 
non-specific antibiotic effect. | disease activity without implying 

microbial involvement (e.g. 
metronidazole). 

A recent report (Naser et al., 2004) describes the detection of MAP DNA in peripheral blood of a 

subset of patients with Crohn’s disease (40-50%). However, the finding lacks disease specificity 

because a similar proportion of patients with ulcerative colitis were also found with the same result. 

Indeed, the authors of the report also found MAP DNA in 20% of subjects without inflammatory 

bowel disease. This lack of disease specificity calls for caution in the interpretation of the tests results. 

In conclusion, evidence for infection with MAP in humans is sparse. The case for MAP involvement 

in Crohn's disease is unproven. Most assessments suggest that it is unlikely to be a causative factor. 

Furthermore, the pathogenesis of Crohn’s disease in humans can be explained without invoking an 

infectious agent, and animal models indicate that a Crohn’s-like disease can occur without involving 

a pathogenic infection. Although the possibility that MAP might account for a subset of Crohn’s 

disease or might have a modifying effect on established disease cannot be definitively excluded, 

MATP infection is unlikely to be a causative factor for the majority of cases of Crohn’s disease. 
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ECOLOGY OF MAP 

Animals 
A major source of MAP in the environment is the excretion of large numbers of organisms in the 

faeces of infected animals. While domestic ruminants, especially cattle but also goat and sheep are 

important sources, MAP also contaminates a number of wild animals, including deer, rabbits, 

foxes, stoats, badgers and wood mice, and birds such as jackdaws and rooks (Beard et al., 2001; 

Stehman et al., 1996). A question remains as to whether there is transmission between these 

species, because there is no evidence of active disease in wild non-ruminants. 

An important aspect of the ecology of MAP is that there will most likely be no further 

multiplication of the microorganisms after they have left the host, especially since specific growth 

factor requirements are unlikely to be satisfied in the wider environment. Consequently, along the 

food chain, a progressive dilution will occur. Excreted organisms may contaminate pastures, water 

run-off, meat and milk, or milk may be contaminated directly via the mammary gland (Sweeney et 

al., 1992). Numbers in milk ranged from 2 to 8 cfu per 50ml in culture-positive samples. Positive 

samples ranged from 3 to 19% in light to heavy shedder cows (Sweeney et al., 1992). 

MAP may become widely distributed within the tissues of infected animals, so that its occasional 

presence in meat and meat products is likely. For example, examination of thin cows after 

slaughter in the USA yielded positive results for MAP in 11% of dairy cows and 0.7% of beef cows. 

Sampling sites were gut, liver and meat-associated lymph nodes (Rossiter & Henning, 2001). 

Ingestion is therefore possible, at least in raw or undercooked meat. It should also be considered 

that cow’s meat in particular is often used to manufacture meat products such as sausages and 

ground or minced meats, which could lead to the contamination of larger lots of respective 

products. Furthermore, it could be important that dry-cured and fermented meat products are 

normally manufactured without heat treatment and then eaten without cooking, so that no MAP- 

lethal step occurs prior to ingestion, but there are no data on the incidence or the resistance of 

MAP in such foods. 

Water and the environment 
Since cattle with severe disease may shed more than 10! organisms onto pastures daily (Chiodini 

et al., 1984), there is the possibility of contamination of water supplies from run-off (Grant, 1997). 

MAP has been shown capable of remaining viable for at least 163 days in river water, at least 270 

days in pond water, and at least 330 days in bovine faeces and soil (Chiodini et al., 1984). Ward 

and Perez (2004) reported that MAP survival was enhanced in loamy soils with high contents of 

sand or silt. The possibility of MAP entering domestic water supplies has been suggested by 

studies in the USA demonstrating survival of other mycobacteria through municipal water 

treatment plants (Mishina et al., 1996), and by the observation that MAP is relatively resistant to 

chlorination (Whan et al., 2001). 

A recent study from the Czech Republic showed that MAP may be present in the stems, leaves 

and fruits of tomatoes, radish and lettuce when grown on soil contaminated by the use of manure 

(Pavlik et al., 2002). MAP survived in the soil, at < 6°C, for at least 113 days, and contaminated the 

plants within four weeks of planting (Pavlik et al., 2002). 
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INTERVENTION MEASURES 

Farm 
Control of Johne’s disease within and between herds is considered to be feasible with existing 

technologies, but with considerable difficulties (Kennedy, 2001; Kennedy et al., 2001), and with 

greater difficulty for large rather than for small sized herds (Groenendaal et al., 2002). Progress is 

likely to be slow, and depends on strong commitment of and incentives for farmers. Key elements 

of control being pursued include: 

¢ Improved calf hygiene to prevent infection (prevention of exposure to manure of adults) 

e Identification and removal of infected animals 

e Inspection and identification and removal of suspected animals 

Introduction of animals only from herds thought to be free of infection 

Protection of herds thought to be free of infection and regions by: 

- Maintenance of biosecurity and best hygiene practices 

- Regular monitoring of infection status 

- Assistance with control if infection/ disease is detected 

Farm hygiene 
Since Johne’s disease is very common within animal populations of domestic ruminants, 

management practices are considered to be the most important tools for controlling 

paratuberculosis in domestic livestock herds. For control and eradication programmes to be 

effective therefore, it is generally accepted that extensive husbandry measures should be 

undertaken along with intensive diagnostic testing. Husbandry measures have two main 

objectives: firstly to prevent the spread of a possible infection within a herd, and secondly to 

prevent introduction of infection into a disease-free herd. The most important management 

practices that have been identified are overall cleanliness of the farm, careful manure handling, 

hygienic calving procedures, newborn calf care, and restriction of contact between calves and 

mature animals (Goodger et al., 1996). To prevent spread of the disease, prevention of infection of 

young, newborn animals is especially critical. It is important to ensure clean calving pens, 

separate housing of young and older animals and feeding of colostrum and milk only from non- 

infected mothers. Fischer et al. (2004) detected MAP in blowflies that had fed on infected cattle or 

waste, and suggested they should be targeted during herd sanitation procedures and in 

slaughterhouses. 

Primary sourcing 

To prevent the introduction of infection, it is important to maintain a closed herd. This includes 

not purchasing animals from farms with an unknown history of paratuberculosis, but also not 

spreading as fertiliser manure from other farms. Banning positive herds from trading will prevent 

spread while activation of test-and-cull programmes helps to eradicate the disease, with 

replacement stock then being purchased from certified free herds. 

Transfer of animals of unknown disease status between herds is a major impediment to control, 

so that action to prevent acceptance of infected animals into herds, which depends on effective 

diagnosis of diseased animals, is fundamental. A critical management tool is therefore herd 

testing. However, diagnosis presents a major challenge, firstly because confident detection is 

difficult, and secondly because detection is unlikely before the animal has progressed to the later 

stages of the disease. During the early stages of the disease animals are clinically normal and 

current diagnostic methods are unable to detect an immune response or intermittent shedding of 

the organism. Because of the limited sensitivity of diagnostic tools with individual animals, herd 

testing gives a better performance. 
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Faecal culture and determination of antibody response by enzyme-linked immunosorbent assays 

(ELISAs) are the two major means of detecting Johne’s disease in a herd. While faecal cultures are 

effective for the detection of cattle that are excreting MAP, a disadvantage is the slow growth of 

the organism in laboratory cultures. A polymerase chain reaction (PCR) can detect MAP within 

three days, but is expensive, and requires more skilled technicians than do culturing methods. 

Antibodies to MAP can be detected in the serum of infected animals (by complement fixation, 

agar gel immunodiffusion, and ELISAs), but the slow development of the disease delays detection 

until its later stages. 

Economic losses from Johne’s disease are primarily due to premature disposal of animals and 

reduced milk production (van Schaik et al., 1996). A vaccine that prevents animals from becoming 

infected would therefore be particularly valuable. Live and heat-killed vaccines have been 

developed, and have been commercially available for many years. Both types are capable of 

eliciting both cellular and humoral immune responses, and provide partial protection, reducing 

faecal shedding in cattle, the number of clinically affected cows, and the number of animals 

testing positive bacteriologically or histologically. However, vaccines are not yet completely 

effective in preventing disease, and may allow continued shedding. A really effective vaccine 

would offer a viable option for control of the disease. 

Presently there are no antibiotics that can be routinely used for the treatment of Johne’s disease in 

livestock. Attempts to treat paratuberculosis with antimicrobial agents have been inconsistent or 

delivered only temporary results, and are expensive and unrewarding. 

Without effective curative treatments or vaccination procedures, control methods are therefore 

primarily directed towards the introduction and maintenance of sound management techniques 

to clear herds of disease. Because single diagnostic tests detect less than half of infections, and 

only in older animals, long-term, dedicated efforts are required. 

The critical importance of calf hygiene was highlighted by a modelling study of control 

programmes for MAP in mid-sized dairy herds in the USA (Groenendaal & Galligan, 2003). It was 

concluded that test-and-cull strategies alone do not reduce the prevalence of paratuberculosis in 

cattle, and they are costly for producers to pursue. Vaccination did not reduce prevalence 

although it was economically attractive. Improved calf hygiene strategies were found to be 

critically important and were also economically attractive. 

Lack of compliance with herd management recommendations or insufficient time on a 

programme, hinders success. 

Overall, therefore, because control of paratuberculosis is of interest not only to the individual 

farmer, programmes supported by the cattle industry and its partners and governments are 

necessary. The structure of such a programme is illustrated in Fig. 1 (Franken, 2002). 

APRIL 2005 | FOOD PROTECTION TRENDS 279 



Figure 1. Proposed structure for paratuberculosis control programmes (from Franken (2002) 
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The steering committee in the structure should consist of representatives of the Ministries 

responsible for agriculture, nature management and the environment, human health, and include 

representatives of the cattle-related industries (farmers’ organisations, the dairy industry, and the 

relevant animal health organisation). The animal health organisation should run the different 

activities of the programme. These are the overall management activities of the programme, and 

also include research projects, and the certification and control programmes. 

As the most important preventive tool, the programme should ensure that the dairy herds apply 

preventive measures as stated in the relevant guidelines. Communication is an important issue 

and as such should have its own place and budget in the programme. 

The costs of the programme for activities on farms, such as certification, control measures and 

management checks, should most logically be directly charged to the farmer. There is additional 

funding needed for programme management, communication and research (Franken, 2002). 

The importance of costs was emphasised by Dufour et al. (2004) and by Pouillot et al. (2004). They 

undertook modelling and cost-benefit studies and concluded that herd-level certification 

procedures are not economically profitable at present in French cattle herds, but that this could 

change if certification costs decreased, for example if cheaper and effective diagnostic tests 

became available. The UK Department for Environmental and Rural Affairs has circulated similar 

draft guidelines for veterinarians and dairy farmers, aimed at reducing MAP levels in dairy herds 

and consequently in milk (DEFRA, 2004). 
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Although it is possible that MAP may gain access to a number of types of food, by far the most 

attention has been given to milk. 

MAP in retail pasteurised milk 
Whatever the ‘true’ heat resistance of MAP cells in milk (see below), while some surveys of retail 

samples of pasteurised milk for MAP have been negative (e.g. all of 396 samples in a survey in the 

Republic of Ireland; O’Doherty et al., 2002) others have identified the sporadic presence of viable 

cells (Grant et al., 2001). Taken alone, such identification is not evidence of exceptional heat 

resistance. Failure in commercial processing may occur due to inadequate processing (inadequate 

holding times, leaks in valves, heat exchangers etc) or post-process contamination. Of course, 

definitive conclusions regarding survival after heat treatment can only be reached if it is also 

shown that pasteurisation was properly applied, and that no post heat-treatment contamination 

occurred, i.e. coliforms and other Gram-negative bacteria were absent from the milk after heat 

treatment. However, from the public health standpoint, the presence of MAP is important rather 

than the rationale for their occurrence. 

Millar et al. (1996) reported the presence of MAP in retail pasteurised milk in England and Wales 

using PCR to detect the MAP-specific IS900 DNA sequence. Over an 18 month period, 7% of 

312 samples were found to be positive, though not culturable, so that viability was not proven. 

Gao et al. (2002) found that 15% of retail milk samples from stores and dairy plants in south 

western Ontario were MAP-positive by PCR, but not by culture. Viability was proven, however, 

in a study of 827 raw and commercially pasteurised milk samples from 241 dairies in England, 

Wales, Northern Ireland and Scotland over a 17 month period (Grant et al., 2000). Two percent of 

samples were culture positive for MAP, and of these, 70% were from samples processed at 72 to 

75°C for 25 sec. 

MAP was detected, but was not culturable, from one of 104 samples of raw sheep and goat’s milk 

(Grant, 2002c), but Muehlherr et al. (2003) found 23.0% of raw goat’s tank milk samples and 23.8% 

of raw ewe’s tank milk samples in Switzerland to be PCR-positive for IS900, providing 

presumptive evidence of MAP. 

MAP fate during cheese making 
Little work has been done so far to determine the survival of MAP in dairy products other than 

pasteurised cow’s milk. Donaghy, Totton & Rowe (2003) used an improved, laboratory-based 

method to contaminate 800g blocks of cheddar cheese. MAP survived the cheese making process. 

Syneresis of the curd caused a 1 log concentration of numbers of cfu of one strain of MAP, though 

not of another, from milk to cheese. Survival during subsequent storage was not tested. However, 

data were published by Sung & Collins (2000) about the survival of MAP in soft cheese (Hispanic 

style, 2% NaCl, pH 6.15). In cheese made from milk spiked with non-heated MAP at a level of 104 

cfu ml! a decimal reduction time of 59.9 days was estimated. Using sub-lethally injured cells 

(62°C for 240 sec) the decline was faster, resulting in an estimated D-value of 36.5 days. It is 

obvious that in such types of cheese, with high a,-values, low contents of NaCl, and pH values 

close to neutrality, only moderate reductions of MAP can be expected. 

Spahr & Schafroth (2001) used raw milk spiked at a level of 10+-10° cfu ml! (declumped cells) to 

manufacture hard cheese (Swiss Emmentaler) and semi-hard cheese (Swiss Tilsiter). Calculated D- 

values for the hard cheese were 27.8 days, for the semi-hard cheese 45.5 days. After 120 days of 

ripening, MAP at low levels were still detected. A probable 3-4 log reduction was estimated 

during ripening. 
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Processing options 

Thermal inactivation of MAP 
Although heating is the major process that will inactivate any MAP cells that gain entry to food, 

there remain difficulties in obtaining reliable heat resistance data. 

Accurate counts of numbers of MAP cells surviving particular heat treatments have not been easy 

to obtain for three principal reasons: (i) the growth rate of the organism in media is very slow, so 

that incubation times up to as many as 20 weeks, or even up to one year, are necessary to record 

positive growth; (ii) hydrophobic mycobacterial cells tend to clump (Grange, 1996), so that groups 

of adhering organisms containing hundreds, thousands, or even millions of individuals may give 

rise to single colony forming units (cfu) and then greatly affect the outcome of experiments (Klijn 

et al., 2001); Giii) hydrophobic cells congregate at liquid surfaces and in films on the sides of tubes 

and pipettes resulting in erratic transfer of cells down dilution series, with consequent inaccurate 

estimation of true viable numbers (Gould, personal communication). 

A further difficulty in interpreting published data has been that different groups of workers have 

employed different heating and recovery techniques, so that laboratory-to-laboratory 

comparisons are sometimes difficult to make (Lund et al., 2002). While this is of obvious 

importance, it is unfortunate that there is no single accepted protocol covering the recovery, 

culture and identification of MAP (consideration of conditions such as those summarised in Table 

2 may help in the future). Nevertheless, a number of research groups have obtained MAP heat 

resistance data in the laboratory. Some of the most relevant log reductions reported following 

heating at 63°C for 30 min, or at 72°C for 15 sec, are summarised in Table 3. The results were 

obtained using cultured cells inoculated into raw milk or (Keswani & Frank, 1998) into UHT milk. 

Different methodologies employed are summarised in Table 3 (Lund et al., 2002). 

Table 2. Conditions for a uniform experimental design for heating experiments with milk!. 

Inoculum Heating Resuscitation Decontamination —_ Incubation period 
technique 

Type and origin of Laboratory batch Heated MAP will be If raw milk is used, Growth of non- 

strains. Growth processes injured, so some overgrowth by injured MAP on 

conditions. (capillaries, tubes, form of resuscitation components of the standard media 

Homogenisation plastic bags etc). | should be normal milk flora, — requires 8-12 weeks 

& sonication. Commercial employed>. particularly bacilli, at 37°C. Reported 

continuous can be expected. incubation times 

processes‘. Chemical inhibitors range from 12 to 52 

may further injure = weeks”. 

MAP®. 

Considerations at the joint Federal Dairy Research Center/IDF Workshop, May 2003, Kiel, summarised by 

Hammer (personal communication). The proceedings of the workshop have been published in the IDF bulletin 
(IDF, 2004). 

2 Resistance factors, such as acid tolerance can depend on growth conditions (Sung & Collins, 2003). 
After disruption of clumps, survival is reduced. The mechanism of this phenomenon is not known, but is not a 
result of poor heat penetration into a clump, which is estimated to take 2-3 hundredths of a second (Davey, 
1990). 

Applicability of laboratory batch-derived D-values for the design of commercial processes may be questioned. 

Lethality in continuous processes is strongly dependent on uniform heating and turbulent flow. Knowledge of 
residence time distribution are necessary for full evaluation. 

Grant et al. (2002b) allowed recovery at 4°C overnight before evaluating survival in heated milk samples. 
Hammer et al. (2002) performed resuscitation in a modified Dubos medium for up to 6 months. 
It is still under discussion which chemical agent is the most appropriate, and whether heat injured MAP might 

be further injured by its use (Grant et al., 2002; Hammer et al., 2002; Pearce et al., 2001). 

7 It is likely that the shorter the incubation time, the lower the probability of detecting surviving MAP cells. 
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Reference 

Inoculum Inoculum} Decimal | Methodology employed 

(cfu ml!) (cfu ml!) | reduction | in MAP heat 

resistance studies resistance studies 

10ml volumes in tubes : Double boiler with Chiodini 

in a water bath continuous mixing and 

Hermon- 

Taylor 

(1993) 

5ml volumes in 250 ml heated in a Grant et 

stoppered tubes batch pasteurising unit | al. (1996) 
immersed in a water bath 

250 ml heated in a Grant et 

batch pasteurising unit | al. (1999) 

Small scale flow-through} Hope et 

pasteurising unit, al. (1996) 

laminar flow 

Small scale flow- Stabel et 

through pasteurising al. (1997) 

unit, laminar flow 

Small scale flow-through] Stabel et 

pasteurising unit, al. (1997) 

laminar flow 

0.1 ml suspension added 0.1ml suspension added | Sung and 

to 1.5 ml preheated milk to1.5 ml preheated milk | Collins 

in vials, sealed and in vials, sealed and (1998) 
immersed in water bath immersed in water bath 

0.05 ml volumes in 0.05 ml volumes in Keswani 

capillary tubes capillary tubes and Frank 

immersed in water bath immersed in water bath | (1998) 

Pilot scale flow-through | Rademaker 

pasteurising unit et al. 

(2002) 

In addition, Gao et al. (2002) heated MAP at levels of 10, 10° and 10’ cfu mI! in 2 ml samples of 

raw and UHT milk, in tubes in water baths, at 63°C for 30 min and at 72°C for 15 sec (Canadian 

Dairy Code). No survivors were detected from the batch treatment, but MAP was detected in two 

of 11 HTST simulations, from inocula of 10° and 107 cfu ml!. 

Three of the reports summarised in Table 3 showed >10° fold kills following heating at 63°C for 

30 min, whereas two reports showed only <10 to 103-7 fold kills. It is not clear why such small 

kills were recorded by Chiodini & Hermon-Taylor (1993). Technical problems are known often to 

result in erroneously high survivor estimations, sometimes enormously so (Donnelly et al., 1987), 

particularly for hydrophobic cells. The low kill obtained from a small inoculum, but high kill 

obtained from a large inoculum (Grant et al., 1996), are difficult to reconcile. Grant et al. (1996) 
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demonstrated severe ‘tailing’ of MAP survivor curves, with 1 in 10° or so cfu ml! apparently 

hardly reducing between 10 and 30 min of heating time at 63.5°C. If such tailing were due to 

clumping, the same fraction of survivors would be expected from high and from low inocula. 

In 6 of the 10 studies involving heating at 72°C for 15 sec, the process delivered >104 fold 

reductions in MAP cfu, but in four of the studies reductions were only 10! to 103-7 fold (Table 3). 

Stabel et al. (1997), recording low kills, used a laboratory scale flow-through pasteurising unit in 

which calculations by Hasting et al. (2001) concluded that laminar flow would occur such that the 

fastest moving particles would be at the desired target temperature for only 7.5 sec. Keswani & 

Frank (1998), obtaining a 104 fold kill, heated 0.05 ml volumes in capillary tubes immersed in a 

water bath, which should have delivered rapid heat-up and satisfactory total treatment. 

Stabel et al. (2001) summarised the various heating and culturing methodologies that have been 

employed, pointing out the difficulties in comparing data from different research groups and the 

sometimes questionable methods used, but concluded that overall the data suggested that HTST 

pasteurisation should result in a 5 to 6 log kill of MAP. However, this conclusion is not easily 

reconcilable with the reported survival of MAP in HTST pilot plant studies and its occurrence in 

retail pasteurised milk. 

Several studies have evaluated the efficacy of pilot plant or commercial pasteurisers in the 

inactivation of MAP. The major elements of four key ones are summarised in Table 4. 

The conclusions of the authors from the studies summarised in the table were: 

e Properly maintained and operated equipment should ensure the absence of viable MAP in 

retail milk and other pasteurised dairy products. An additional safeguard is the widespread 

commercial practice of pasteurising 1.5°C to 2.0°C above 72°C (Pearce et al., 2001). 

Pasteurisation conditions applied in the dairy industry seem sufficient to inactivate MAP 

(Rademaker et al., 2002). Results support the conclusions of Pearce et al. (2001). 

Low level survival of MAP during conventional pasteurisation is possible (Hammer et al., 

2002). 

There is clear evidence that MAP bacteria in naturally infected milk are capable of 

surviving commercial high temperature, short time pasteurisation if they are present in 

raw milk in high numbers (Grant et al., 2002a,c). Grant et al. claimed their study to be 

particularly significant because, in contrast to earlier inoculated milk studies, it was the 

first using naturally infected milk processed in a commercial-scale pasteuriser under 

confirmed turbulent flow conditions. The possibility of post process contamination was 

suggested by the occasional isolation of E. colli. 

Taken altogether, the disparities between these various heat resistance studies is obvious. In some 

instances there are likely explanations. In other instances, reasons for the disparities are not clear. 

Overall, from the studies in which reductions of 10° fold or more were obtained following heating 

at 72°C for 15 sec, a D-value of about 3 sec would be indicated if one assumes simple exponential 

kinetics over that part of the inactivation curve that is of relevance. But the well established 

examples of survival after heating for 25 sec, and even after heating at greatly raised temperatures 

(e.g. 90°C; Grant et al., 1999; Rowe et al., 2000; Hammer et al., 2002) suggest that simple exponential 

kinetics are inadequate to explain the inactivation of MAP in milk. 

Rationalisation of these disparities is urgently needed so that practical, sensible decisions can be 

made. To this end, an approach to develop guidelines for uniform experimental designs for 

heating experiments with milk were undertaken at a joint Federal Dairy Research Center/IDF 

workshop, May 2003 in Kiel. 

MAP-specific items that should be considered in heating experiments are summarised in Table 2. 
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A further problem is that, after heating, low numbers of surviving MAP cells must be expected. 

Any concentration step will enhance detection. The same effect can be expected with respect to 

the sample size processed. The most frequently applied concentration method is centrifugation. 

Grant et al. (2000) introduced immunomagnetic separation for concentration purposes. If 

centrifugation is used, it must be considered that it depends on the g value whether MAP may 

also be concentrated in the cream layer, and not only in the sediment. 

The survival of MAP in pasteurised milk is clearly exacerbated by the high numbers of cells, many 

in clumps that may irregularly be present. Grant et al. (1996) had already reasoned that clumping 

played a key role in survival, and used a novel vital staining method to demonstrate viable cells 

in cell clumps, a conclusion supported by Sung & Collins (1998), Keswani & Frank (1998) and 

Hammer (2000). However, low numbers can, of course, be satisfactorily killed. This was 

demonstrated when the sensitivity of MAP detection in milk was greatly increased by the use of 

an immunomagnetic separation technique coupled to PCR (Grant et al., 1998a,b; 2000), such as to 

detect the equivalent of about 20 cfu ml-!. Use of this technique enabled the demonstration that 

levels of MAP <10 cfu ml! were satisfactorily eradicated from milk during standard HTST 

pasteurisation processes. 

Possible resistance mechanisms 
The unexpectedly high apparent heat resistance and irregular inactivation kinetics of MAP is 

often attributed to the presence of clumps in bacterial suspensions and/or to the acquisition of 

thermotolerance by a physiological adaptation mechanism. The presence of clumps of cells in a 

bacterial suspension can certainly give rise to deviations from the classic exponential order of 

death (Fig 2A) for purely statistical reasons arising from the discrepancy between the number of 

colony forming units and the actual number of viable bacteria present. A clump of bacteria gives 

rise to a single colony forming unit (CFU) but all cells within a clump have to be inactivated before 

a decrease in CFU occurs. Depending on the number of clumps and whether they are present 

initially or are formed during heating, this can give rise to ‘shoulders’, ‘plateaus’, or ‘tails’ on 

survival curves (Stumbo, 1965; Fig 2A-D). 

It is notoriously difficult to obtain uniform suspensions of MAP, and large clumps in suspensions 

are readily visible under the microscope (Keswani & Frank, 1998; Sung & Collins, 1998). Grant et 

al. (1996) suggested that such clumps might explain the very long tails on survivor curves, and 

this idea was reinforced by the mathematical treatment of Klijn et al. (2001). However, the 

maximum length of tail that can occur during heating is dependent on the total number of cells 

initially present and the number and size of clumps; and the relationship between these variables 

places a limit on the length of tail that is possible in practice. With this in mind it can be concluded 

that the extreme case of tailing reported in Grant et al. (1996) would require an initial count of 

about 10!? cells per ml, which is impossible (Fig 2E). 

Tails can also occur if clumping takes place during heating because, when cells aggregate into 

clumps, the colony count declines and the subsequent inactivation of bacteria in the clumps leads 

to a plateau or tail in the inactivation curve. For an appreciable tail to occur by this mechanism 

would require an increase in clump size of several orders of magnitude and a requirement that 

almost all single cells aggregate into clumps. If, for example, only 90% of single cells aggregated 

this would result in only a 1 log decrease in CFU and a rather short plateau on the survival curve 

(Fig 2D). It is thus unlikely that, even with substantial aggregation during heating, the purely 

statistical effects of clump formation are sufficient to explain extensive tailing, though non- 

statistical artefacts due to hydrophobic attachment of cells to tubes, pipettes etc. should not be 

ruled out. Three groups of workers found that disruption or removal of clumps by sonication, 
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Fig 2. Idealised thermal inactivation curves. 

The solid line represents the number of colony forming units whereas the fainter line shows the estimated total viable number that 

would be obtained in the absence of any clumping effects. 
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repeated passage through a thin syringe needle or filtration did not have significant effects on the 

shape of survivor curves or estimates of D values (Keswani & Frank, 1998; Sung & Collins, 1998; 

Stabel et al., 2001). Rowe et al. (2000) found that declumping cells by vortexing with glass beads 

reduced D values by a factor of two but survival curves were log-linear in both cases. MAP grown 

on different media by Sung et al. (2004) had different heat resistances, but all showed log-linear 

survival over at least 6 logs when heated at 65°C. 

An alternative possibility is that cells within clumps undergo a physiological adaptation leading 

to an increase in heat resistance. Evidence that cells in a clump may be more resistant to heat than 

when present singly was obtained by using a novel double-staining procedure to identify 

metabolically active cells in heat-treated milk samples. When samples taken from the ‘tail’ region 

were examined by this method, metabolically active cells were always located within clumps 

(Grant et al., 1997). 

Stress response regulons affecting resistance to heat, acid, oxidative and osmotic stresses have 

been described in many species of bacteria (Yura et al., 2000; Hengge-Aronis, 2000) and it is 

therefore likely that MAP has mechanisms for adapting to heat stress. Although ostensibly 

attractive, this explanation is very unlikely to account for the ability of cells to survive 

temperatures as high as 90°C (Hammer ef al., 2002) unless, somehow, induction of spore-like 

resistance can occur. Studies of the heat-shock response in a wide range of bacteria have shown 

that the increase in heat resistance, expressed in terms of D values, is typically two to five fold 

(Doyle & Mazzotta, 2000). To allow survival of MAP at 90°C would require an increase in its 

reported resistance (measured as D values) of at least a thousand fold and probably much more. 

None of the stress responses that have been characterised in other bacteria would result in 

resistance increases of this order and it is extremely unlikely that any physiological mechanism 

(apart from spore formation) could achieve this degree of stabilisation of cellular macromolecules. 

Growth on different media effected MAP heat resistance (Sung et al., 2004), though not sufficiently 

to explain the extreme resistances that have been reported. 

The importance of resuscitation and/or post pasteurisation holding on the recovery of MAP 

following heat treatment have been pointed out by Hammer et al. (2002) and Grant et al. (2002b). 

Whilst resuscitation is important to reduce experimental variation and improve recovery of 

injured cells, its use has never been reported to allow recovery of mesophilic vegetative cells 

exposed to heat treatments as high as 90°C. It is not a factor likely to explain the reported survival 

of MAP after extreme heat challenge (though, of course, inadequate resuscitation might explain 

failure to recover any MAP after treatment at 72°C for 15 sec). 

In the absence of a physiological explanation, the only other obvious mechanism that could 

account for such extreme heat resistance would be a change in the physicochemical environment 

of the organisms. Vegetative bacteria are protected from heat when present in foods that are low 

in moisture or high in fat, and at low water activity, and under these conditions they can resist 

temperatures of 100°C or higher (Olsen & Nottingham, 1980). The protection afforded to bacteria 

present within lipid material is due to an increased solubility of water in the lipid phase as 

temperature rises and a consequent reduction in the local water activity (Senhaji, 1977; Senhaji & 

Loncin, 1977). For MAP to be protected by this mechanism would require the cells to be located 

within a fatty matrix and the amount of cellular water present not to exceed that necessary to 

saturate the lipid phase. If such mechanisms do not withstand experimental scrutiny we would 

be forced to reconsider the possibility that, despite the great care taken by experimentalists, there 

is some unknown property of MAP that prevents some cells receiving the intended heat treatment 

in pasteurisers or submerged ampoules. 
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Other options for control 

In the evaluation of control options, the increased milk stream (quantities) from the collection at 

individual farm level, through collection centres and finally up to the processing facility needs to 

be considered. Taking this situation into account, the fate of MAP can be considered. On the one 

hand, milk originating from a single infected animal will be diluted all along the process flow by 

clean milk but on the other, this mixing process will lead to larger quantities of milk being 

contaminated with low levels of MAP. 

Although the thermal tolerance data indicate that MAP is more thermoresistant than many other 

vegetative bacteria, during HTST treatment at even the lowest legally defined conditions (15 sec, 

72°C) most studies have indicated that a 5 log reduction is achieved. Further reduction might be 

possible by application of other processing options, such as homogenisation or milk purification, 

bactofugation and filtration. Data on the efficacy of these processing options, besides heat 

treatment, are rare. Grant et al. (2002b) reported some evidence that homogenisation may enhance 

the lethality of the heating process during commercial-scale pasteurisation. In general during milk 

purification by centrifugation, 50-60% of the bacterial load attached to particles such as faeces or 

straw will be removed. More effective is centrifugation in a bactofuge. This process is capable of 

removing 90-95% of spores and vegetative bacteria. Microfiltration leads to a more than 99% 

reduction of bacterial load. It is likely that similar effects can be expected with respect to a 

reduction of MAP by application of these processes. However, more sound scientific data 

generation is desirable. 

As proper UHT treatment inactivates most bacterial spores, survival of MAP would seem to be 

unlikely. In addition, often UHT treatment is a subsequent step after pasteurisation. However, in 

view of the uncertainties associated with survival of MAP after heating, with recovery even after 

treatment at 90°C, the behaviour of MAP during UHT treatment should not be assumed and 

would bear investigation. 

Few data are reported on the effects of cheese ripening (see above), and covering only a very small 

segment of cheese manufacturing. However, a wide variety of cheeses are produced from heat 

treated milk, and bactofugation is already often used for cheese milk so that a cumulative 

reduction of MAP can be expected. 

Further important processes in milk manufacturing include production of milk powders, butter, 

yoghurt and other fermented products, but for these no information on the behaviour of MAP is 

available. Whether reliable data can be generated here may be doubtful because new or improved 

methodology would be necessary to detect extremely low numbers. A considerable reduction 

should be expected by the heat treatment. Concentration of MAP in cream resulting from its 

hydrophobic character may be important, and needs further investigation. Fermentation 

processes generally commence after an initial pasteurisation. Surviving MAP may be affected by 

the decrease in pH during fermentation, but the high acid tolerance of the organism should be 

considered (Collins et al. 1984). Possible effects of starter cultures and their products are possible 

future research items. 

Few data on the effects on MAP of processing of meat and meat products are available at present. 

It is likely that, comparable to milk, heating will be most effective in minimising survival. 
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CONCLUSIONS 

AP shed by infected cattle and other animals contaminates the environment 

and, whilst not multiplying there, gains irregular access to a number of foods, 

of which milk has received the most attention. Small fractions of populations of 

MAP cells appear, unexpectedly, to show greatly enhanced heat resistance, and MAP may 

occasionally be recoverable from pasteurised milk, though the reasons for this remain unknown. 

In contrast to the many studies of MAP contamination of milk that have been undertaken, other 

potential sources, especially water and meat, have so far received too little attention. 

The public health importance of such survival of MAP depends on their possible involvement in 

human disease, in particular Crohn’s disease. At the present time, despite substantial research (see 

reviews European Commission, 2000; Rubery, 2002) the possible involvement of MAP in human 

disease remains under discussion. Further studies are needed to clarify the issue. 

RECOMMENDATIONS 

hile further studies are underway, it has been suggested that the food industry 

should adopt a precautionary approach (ACMSEF, 2003; Greenstein, 2003) and 

support programmes and new initiatives aimed at reducing the chance of MAP 

contamination of foods so that more effective control measures can be developed. There is a need 

to learn more about MAP occurrence in meat and water. 

The most effective and long lasting actions are likely to be the on-farm management programmes 

aimed at reducing infection in cattle. While food processing, predominantly by heating, is 

effective in reducing numbers of any contaminant MAP, normally by approximately 5 log, the 

occasional occurrence of survivors remains unexplained, and requires further research. 
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APPENDIX — FACT SHEET 

The organism 

The mycobacterial species M. avium is subdivided into three subspecies: M. avium subsp. avium, 

M. avium subsp. paratuberculosis (MAP), and M. avium subsp. silvaticum. The subspecies 

designation of MAP is based on DNA-DNA hybridisation and numerical taxonomy. MAP can be 

differentiated phenotypically from M. avium and M. silvaticum by its dependence on mycobactin 

for growth. It can be differentiated genotypically by the presence of multiple copies in its genome 

of an insertion element, IS900. 

Ecology — sources in the food chain 
MAP may enter the food chain from a variety of sources. The organism, shed from cattle or from 

other animals, may contaminate pastures, and therefore water run-off. Faecal contamination may 

introduce MAP into raw meat and raw milk. Meat may also be contaminated endogenously in 

infected cattle. Milk may also be contaminated directly via the mammary gland. Contamination 

by animal effluent has been shown capable of introducing MAP onto food crops. 

Disease in animals 

MAP is the causative agent of Johne’s disease in cattle, sheep and goats, where it causes a fatal 

chronic intestinal disorder. It occurs also in some non-ruminants. 

It has been spreading through domestic livestock for many years, and is endemic in most 

countries. It is common in dairy herds, where it causes significant financial losses resulting from 

decreased milk production, animal deaths and replacement costs. 

Links to Crohn’s disease 

The pathogenesis of Crohn’s disease is complex and does not appear to involve a simple cause 

and effect relationship. There are three widely-accepted, well-researched, interacting elements: 

genetic susceptibility; immune-mediated tissue injury; and enteric environmental modifiers such 

as the intestinal microbial flora. However, there have been reports of a possible association of 

MAP with Crohn’s disease in humans, though the current evidence is sparse, and it is insufficient 

thoroughly to confirm or disprove such an association. Different researchers have different 

opinions about the possibility of a link, so the possibility should not be ignored. 

Food materials likely to be contaminated 
By far the most studied food is raw milk and, since low level survival of pasteurisation has been 

demonstrated, there may be the possibility of contamination of products derived from it 

(pasteurised milk, butter, yoghurt, cheese and other fermented products). Other food materials 

that might be contaminated at some frequency have been much less studied. They include meat 

and products derived from it (burgers, sausages, dry-cured and fermented products), products 

that may become contaminated with cattle effluent (some crop plants) and water. 
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Survival of MAP in food 
Whilst MAP is not expected to be able to multiply in foods, it is a good survivor. It is not 

inactivated by most food preservatives, and so low levels of contamination are likely to persist in 

the food chain. 

Control in the food chain 
Improved control will most likely derive from continuously upgraded intervention procedures on 

the farm, to reduce the chances of intra- and inter-herd transmission. In foods, heating remains 

the most effective eradication process, with additional improvements possible from techniques 

such as milk centrifugation and microfiltration. 

Implications for the future 
With respect to food, the major implications will derive from future work on the pathogenesis of 

Crohn's disease, and the availability of new evidence supporting or countering a participatory 

role for MAP. The complexity of the situation is such that this is not likely to be unambiguously 

resolved in the short term. 

ABBREVIATIONS AND DEFINITIONS 

D-value (Decimal reduction value): The time taken for a 90% decrease (10% survival) of numbers 

of viable cells in a bacterial population under a specified set of environmental conditions. 

Cfu (colony forming units): A unit when attempting to estimate the numbers of microorganisms 

in a sample by inoculating into solid media and counting the numbers of colonies that appear 

after suitable incubation. Use of “cfu ml!” is preferable to “numbers of microorganisms ml!” 

since an individual colony may grow from a single bacterium or from a clump containing many. 

Concordance rate: Level of agreement. In the context of Crohn’s disease, if genetic factors alone 

are responsible one might expect monozygotic twins, who are genetically identical, to show a high 

level of concordance. 

Infliximab: A monoclonal antibody against TNF (see below) that is therapeutically effective in 

Crohn's disease. 

IS900: Insertion sequence. A specific base sequence of DNA that is present in the MAP 

chromosome in multiple copies. Its detection by PCR allows much faster detection of MAP than 

culture methods. 

TNF: Tumour necrosis factor is the major mediator of the inflammatory process in Crohn’s disease. 
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NEW MEMBERS 

CANADA 
Melanie Gagnon 

Universite Laval 

Quebec, Quebec 

Anthony Griffin 

Northern Health Authority 

Prince George, British Columbia 

SOUTH AFRICA 
Claire A. Christison 

University of the Witwatersrand 

Johannesburg, Gauterg, Witwatersrand 

UNITED STATES 

ARKANSAS 

Sergio A. Quilo 

University of Arkansas 

Fayetteville 

CALIFORNIA 

Albert E. Middlebrook, II 

Richmond 

William R. Wiebe, Jr. 

Foster Farms 

Livingston 

DELAWARE 

Gary P. Richards 

Delaware State University 

Dover 

FLORIDA 

Rick A. Barney 

Sweetbay Supermarket 

Tampa 

Kenny Chuang 

Florida State University 

Tallahassee 

GEORGIA 

Edith D. Akins 

University of Georgia 

Athens 

ILLINOIS 

Steven A. Sklare 

Food Safety Academy 

Evanston 

Latricia L. Tolbert 

Kraft Foods 

Glenview 

KANSAS 

Erin J). Harvey 

Kansas State University 

Wamego 

MARYLAND 

Crystal McDade-Ngutter 

National Institutes of Health 

Bethesda 

MASSACHUSETTS 

Robert A. Brown 

Shaw’s Supermarkets Inc. 

East Bridgewater 

MICHIGAN 

Susan B. Allen 

Gerber Products Co. 

Fremont 

Lei Zhang 

Michigan State University 

East Lansing 
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Maria Montoya 

North Plainfield 
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Daniel McElroy 

GoJo Industries 
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SOUTH CAROLINA 

Frank Wier 

Amick Farms, Inc. 
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S & W Laboratories, Inc. 
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Kirk Eggleston 

Tyson Refrigerated Processed Meats, 
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Stone Meats 
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Kraft Names Corporate 
Nutrition Vice President 

R ichard Black has been named 

vice president of nutrition at 

Kraft Foods, a new position created 

by the company to oversee health 

and wellness issues. 

Mr. Black will be responsible 

for developing and leading com- 

pany-wide nutrition programs. In 

addition, he will support Kraft’s 

Worldwide Health & Wellness 

Advisory Council of independent 

experts in key health and wellness 

disciplines. 

Mr. Black was formerly exec- 

utive director of the International 

Life Sciences Institute, North 

America, (ILSI, N.A.) in Washington, 

D.C. 

Silliker, Inc. Names New 

Directors 

S illiker, Inc. announces the 

appointment of Stephanie 

Campbell as laboratory director of 

its Modesto, CA, testing facility. She 

is responsible for managing scientific 

operations, quality systems, and staff 

to help food companies in northern 

California and the Pacific Northwest 

assure the safety and quality of their 

products. 

Ms. Campbell most recently 

served as director at the company’s 

Columbus, OH, lab. Prior to joining 

Silliker, she served as quality control 

supervisor at Stewart Sandwiches 

and Squire Foods, Inc. 

Ms. Campbell holds a master’s 

degree in bacteriology from the 

University of Wisconsin-Madison. 

Dr. Amitha Miele has been 

named director of Columbus, OH, 

testing laboratory. She is responsible 

for managing scientific operations, 

quality systems, and staff to help food 

companies in the Mideast assure the 

safety and quality of their products. 

“UPDATES 
A graduate of the Ohio State 

University, Dr. Miele joined the 

Columbus facility in 1998 as a micro- 

biology technician. In quality assur- 

ance, supervisory and management 

roles, she implemented several quality 

systems improvements, administered 

staff training programs, and partici- 

pated in validation studies on new 

testing methods. Most recently, Dr. 

Miele served as operations manager. 

Steve Murphy Promoted 

to Senior Extension 

Associate 

S teve Murphy has been an 
employee of Cornell University 

since October 1979. He began 

his “dairy career” working as a 

technician in the laboratory of 

Dr. Robert Zall, where work 

focused on milk quality, on-farm 

processing, cheese-making pro- 

cedures, and evaluation and 

modification of laboratory methods. 

This position was considered part 

of the Milk Quality Improvement 

Program (MQIP), which was funded 

by NY State Dairy Farmers under 

the direction the NY State Milk 

Promotion Board/Order. After 

working with Dr. Zall, Steve fur- 

thered his laboratory research 

activities under the guidance of a 

number of professors and staff 

members including Richard Ledford, 

Gary Senyk, Frank Shipe and Dave 

Bandler, still under the MQIP 

umbrella. In 1991, when Gene Wolff, 

a long-time food science extension 

associate, retired, Steve assumed a 

position under Dave Bandler in the 

Dairy Extension Program. In this 

position, Steve had direct involve- 

ment with dairy plant and labora- 

tory personnel through training, 

consultation, material development 

and the activities of the MQIP’s 

Voluntary Shelf-Life (VSL) Program. 

Steve continues to work under the 

MQIP. 

Steve has a BS in microbiology 

(1979) and an MPS in food science 

(1997), both from Cornell Univer- 

sity. 

Gary Fread Named New 
President of Guelph Food 

Technology Centre (GFTC) 

FTC has announced the 

appointment of Gary Fread 

as its new president and CEO. 

Mr. Fread’s background is 

comprised of more than 25 years 

of experience in corporate 

management and management 

consulting, integrating supply chain 

management, sales, marketing, 

operations, and technical functions 

culminating in general management 

experience. Most recently, Gary has 

been president of Fread & Assoc- 

iates Ltd. Before that, he held a 

variety of senior positions, including 

vice president and general manager 

of Morrison Lamothe’s Prepared 

Meals Division. At Campbell Soup, 

he was vice president and chief 

technical officer, after having begun 

his career at Procter & Gamble. 

Mr. Fread holds a BA from the 

University of Kentucky and an MA 

from the University of Toronto. 

Christian Nansen Joins 

Steritech Group as 

Technical Director 

e hristian Nansen, Ph.D., has been 

named technical director for 

The Steritech Group, Inc. 

Dr. Nansen’s duties in his new 

role will consist of overseeing all 

aspects of a technical nature in 
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Steritech’s field operations, leading 

Steritech’s Technical Committee and 

playing a critical role in the develop- 

ment of service protocols, including 

product usage choices, implement- 

ation of new technologies and 

company policy in regard to the 

Pest Prevention Division. 

Previously, Dr. Nansen served 

as a researcher at Montana State 

University and Oklahoma State 

University, where he studied various 

measures to control agricultural and 

stored-product insect pests. In 

addition, Nansen has been published 

more than 20 times on various 

entomological subjects in per- 

iodicals such as the Journal of 

Economic Entomology, Environmental 

Entomology, The Annals of the Ento- 

mological Society of America and the 

Journal of Stored Products Research. 

Dr. Nansen earned his doctoral 

degree in zoology from the Royal 

Veterinary and Agricultural Univ- 

ersity in Denmark. He resides in 

Charlotte, NC. 

Executive Management 
Changes at Chr. Hansen 

on Hansen, Inc. announces the 

immediate appointment of 

David R. Carpenter as president and 

CEO for North America, following 

the resignation of Donald Combs. 

UPDATES 

Mr. Carpenter has been with Chr. 

Hansen since 1999 in various positions. 

Mr. Carpenter was initially 

responsible for the sales activities of 

the dairy business, then for the entire 

Bio Ingredients business, and most 

recently as senior vice president of 

sales and marketing for North 

America. He has spent his entire 

career in the food ingredients 

business, which included vice 

president and global business unit 

manager at Degussa (formerly Sanofi 

Bio Industries), vice president of sales 

and marketing for Continental Coll- 

oids, vice president of sales and 

marketing for Ramsey/SIAS Labora- 

tories (now ATYS), and 10 years at 

Sensient (Universal Flavors). He holds 

a BS in agriculture and an MBA. 

Along with the change in the top 

management at Chr. Hansen-North 

America, the company also announces 

the promotion of Don Cox to senior 

vice president of sales and marketing. 

Effective immediately, Mr. Cox is 

responsible for the overall direction 

of the sales and marketing organi- 

zation in North America including 

activities in Canada and Mexico. 

Mr. Cox has been with Chr. 

Hansen for Il years, and has held 

several positions in sales management, 

marketing and supply chain. He 

recently completed his MBA from 

Marquette University, Milwaukee, WI. 

Visit our Web site 

To put a greater focus on key 

industry segments, Chr. Hansen has 

reorganized the sales management 

team in North America. Tom Barry 

will continue in his role as vice 

president of sales for meat and 

prepared foods, allowing for greater 

strategic focus into this very large 

business segment, as measured by 

current and potential sales. Previously, 

he was also responsible for the 

overall direction of sales for the Food 

and Beverage industry. 

Paul Duddleston is appointed to 

vice president of sales for food and 

beverage, and will be responsible 

for growing the sales of Chr. Hansen 

products in this industry. He pre- 

viously was vice president of sales 

for dairy. Additionally, Ken Gawley 

is promoted to director of marketing 

for food and beverage. 

Kristian Elsborg is promoted to 

vice president of sales for dairy. He 

has been with the company for 15 

years and has held several positions, 

most recently as the director of sales 

for cheese ingredients. 

Don Cox, senior vice president 

of sales and marketing, explains, “By 

focusing our efforts on these key 

industries, our customers can expect 

specialized expertise and true 

innovations.” 
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BSE Investigation 
on January 2 Case 
Concludes 

he Canadian Food Inspect- 

ion Agency in January 

announced the conclusion 

of its investigation into the case of 

bovine spongiform encephalopathy 

(BSE) detected on January 2, 2005. 

The investigation has fully traced the 

birth cohort, recently born offspring 

and feed to which the affected 

animal may have been exposed early 

in its life. 

Nine animals from the birth 

cohort have tested negative for BSE. 

One other birth cohort animal had 

tested negative in November 2004. 

Most of the remaining animals have 

been confirmed to have previously 

died or been slaughtered. 

According to Health Canada, 

the food safety risk associated with 

animals slaughtered before 2003 

should be considered extremely 

remote. The prevalence of BSE in 

North America is low and the vast 

majority of cattle slaughtered in 

Canada are young cows, consider- 

ably less likely to develop infective 

levels of the disease. All cattle 

exhibiting symptoms consistent with 

BSE have been, and continue to be, 

diverted from the food system. In 

regards to birth cohort risk, 

international research shows that 

finding more than one case of BSE 

in a birth cohort is rare. 

The offspring component of the 

investigation determined that all 

calves of interest had died of causes 

unrelated to BSE. The feed line of 

inquiry confirmed that the affected 

animal was exposed to feed contain- 

ing ruminant meat and bone meal 

that was produced before the 1997 

feed ban. 

Canada’s ability to quickly 

exhaust all lines of inquiry clearly 

demonstrates the effectiveness of 

the systems in place to respond to 

BSE. It also reflects the commitment 

to food safety stewardship and 

diligent record keeping of cattle 

producers and industry representa- 

tives that have assisted in this 

investigation. 

The investigation into the 

January || case is ongoing. Test 

results on 33 of the birth cohort 

animals have been received and all 

were negative for BSE. 

The Agency will be undertaking 

a review of the implementation of 

Canada’s feed ban. This process is 

now underway and a report on the 

results was released the end of 

February. 

Traceability of Food 

Products: New EU 

Guidelines to Facilitate 

implementation 

uidelines have been agreed 

between the Commission 

and the Member States 

to facilitate the implementation of 

major requirements in the General 

Food Law (Regulation | 78/2002) 

that entered into force on January |, 

2005. The Standing Committee on 

the Food Chain and Animal Health, 

consisting of representatives of the 

Member States, agreed on this 

common guidance document to 

make harmonized implementation 

in all Member States easier. The 

specific requirements covered in the 

guidance document include the 

traceability of food products, 

withdrawal of dangerous food 

products from the market, operator 

responsibilities and requirements 

applicable to imports and exports. 

Markos Kyprianou, Commis- 

sioner for Health and Consumer 

Protection, said “The new require- 

ments in the EU food law include 

important elements like rules on 

traceability and the withdrawal of 

dangerous food products from the 

market. Their effective implementa- 

tion will benefit public health and 

make trade between EU Member 

States easier. The guidelines address 

many of the practical issues raised in 

recent months by food and feed 

business operators and will help 

both businesses and national 

authorities to implement the new 

requirements.” 

The new mandatory traceability 

requirement applies to all food, 

animal feed, food-producing animals 

and all types of food chain operators 

from the farming sector to process- 

ing, transport, storage, distribution 

and retail to the consumer. The 

guidance document lays down 

detailed implementing rules for 

operators. 

Information on the name, 

address of producer, nature of 

products and date of transaction 

must be systematically registered 

within each operator’s traceability 

system. This information must be 

kept for a period of 5 years and on 

request, it must immediately be 

made available to the competent 

authorities. 

Common criteria triggering the 

withdrawal or recall of a dangerous 

product from the market are 

defined. Situations where operators 

are required to inform competent 

authorities of this withdrawal are 

specified. 

All food and feed business 

operators are responsible for the 

safety of the food that they produce 

and put on the market. The guid- 
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ance document clarifies that 

operators are responsible for the 

activities under their control. 

The extent to which traceability 

requirements apply to imported and 

exported food and feed products is 

clarified. The guidance document 

addresses concerns raised by third 

countries trading with the EU. 

The guidance document is 

currently available in English on the 

website of DG Health and Con- 

sumer Protection: http://europa. 

eu.int/comm/food/food/foodlaw/ 

guidance/index_en.htm. 

Other language versions will be 

added as they become available. 

Biosensors Can Help 

Stem Spread of 
Infectious Diseases 
after Disasters 

iosensors developed at the 

University of South Florida 

lab of Luis Garcia-Rubio, a 

chemical engineer at the university’s 

College of Marine Science, can 

detect infectious diseases in blood 

and bodily fluids as well as identify 

pathogenic microorganisms in 

contaminated water. The new 

sensors could be our most effective 

future frontline defense against 

diseases emerging after disasters 

such as the recent tsunami, as well 

as help reduce the every day, annual 

rates of illness and deaths caused by 

contaminated water and unsanitary 

conditions worldwide. 

“In the wake of the recent 

tsunami, it was anticipated that 

infectious diseases could increase 

dramatically in affected areas. Public 

health officials rightfully fear 

thousands more will die from 

infectious waterborne and water- 

related diseases after the tsunami. 

When people are forced to live in 

crowded refugee camps, they are 

more easily exposed to infectious 

diseases that spread quickly due to a 

lack of clean drinking water and 

unsanitary conditions,” Garcia-Rubio 

said. 

The CMS research group, 

comprised of engineers, physicists 

microbiologists and chemists, is now 

testing portable, miniaturized 

biosensors that can — in real-time 

and continuously — monitor for a 

number of infectious diseases using 

as little as a single drop of blood. 

The sensors then wirelessly teleport 

data to a remote location for 

analysis. 

“By optically identifying how an 

organism absorbs and scatters light, 

our new, minimally invasive technol- 

ogy identifies the light wave spec- 

trum in a sample collected on-site. 

Because each organism absorbs and 

scatters light differently, we can 

analyze the light wave spectrum 

and scatter pattern and identify an 

organism in the sample by compar- 

ing those patterns with known, 

cataloged samples,” explained 

Garcia-Rubio. 

“Up to now,” said Garcia- 

Rubio, “without expensive process- 

es and highly trained personnel, 

there have been no portable 

instruments capable of detecting 

and classifying either microorgan- 

isms or cells in real time.” 

After patenting their technol- 

ogy, the research group has moved 

into field experiments with confi- 

dence that in the near future their 

advancement will be available to 

help public health officials rapidly 

detect not only infectious diseases, 

commonplace after natural disasters 

like the recent tsunami, but also 

waterborne pathogens that can 

occur in the drinking water of 

developed countries, including 

the United States. 

According to Debra Huffman, 

a collaborator of Garcia-Rubio’s lab, 

the new biosensors can detect 

malarial parasites, the dengue virus 

that causes dengue fever, E. coli, 
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Salmonella, Shigella and Listeria as 

well as causes of bacterial dysentery, 

such as Cryptosporidium (protozoan 

parasites). The sensors can also 

identify Bacillus anthracis, anthrax 

that can be weaponized by terror- 

ists. 

“Development and implementa- 

tion of portable cost-effective 

technologies for the early and rapid 

diagnosis of pathogenic microorgan- 

isms and infectious diseases is the 

best way to stem the spread of 

disease following an environmental 

disaster,” said Garcia-Rubio. 

“However, the new technology can 

also help prevent the yearly illnesses 

and deaths resulting from contami- 

nated water supplies both globally 

and here in the US. It doesn’t take 

a tsunami to cause widespread 

illnesses resulting from contact with 

contaminated water.” 

“The World Health Organiza- 

tion reported in 2002 that there are 
nearly two million deaths annually 

related to unsafe water and poor 

sanitation and hygiene,” pointed out 

Huffman. “The majority of those 

deaths are among children under 

five years of age.” According to 

Huffman, diarrheal diseases account 

for one-third of illnesses globally 

and are the sixth leading cause of 
deaths worldwide. “Natural disas- 

ters notwithstanding, one-sixth of 

the world’s population lacks good 

access to safe water,” she said. 

The new biosensors can help 

reduce those rates. 

CFSAN 2004 Program 
Priorities Report Card 

ear Colleague, FDA 

Foods Community: | am 

pleased to provide you 

with the end-of-year report on our 

2004 program priority accomplish- 

ments for FDA’s foods program. 

We had an ambitious plan and we 

have met our goal of completing at 

least 90% of our “A” List goals. | am 



proud of the Center’s success rate. 

These results reflect a continued 

commitment to the management 

strategy of focusing our resources 

on where we provide the most 

benefit to American consumers and 

the continued dedication of the 

CFSAN workforce. 

| would like to highlight a few 

program areas that have seen 

significant accomplishments this 

fiscal year. First, | have placed a 

renewed focus on the Nutrition 

program and we are starting to see 

the results of those efforts. In May, 

we completed consumer research 

on qualified health claim messages 

in the labeling of foods and dietary 

supplements. This research is aimed 

at ensuring the most effective 

wording of the qualified health claim 

to ensure the messages are not 

misleading to consumers. The 

Obesity Working Group completed 

its Working Group Report and 

Recommendations, Calories Count 

in February 2004 and we have begun 

to implement the recommendations 

of the report. We are working with 

a third-party facilitator to develop 

options for providing nutrition 

information at the point of purchase 

in a restaurant setting and to 

develop approaches, including 

partnerships for educating consum- 

ers, particularly adolescents about 

obesity. Our overarching goal is to 

make available more and better 

information about foods and dietary 

supplements, to help American 

consumers prevent diseases and 

improve their health by making 

sound dietary decisions. 

| am also delighted that we have 

taken positive steps forward in the 

area of produce safety. Produce is 

recognized as an important compo- 

nent of a healthy diet and it can play 

an important role in weight manage- 

ment as well. Because most produce 

is grown in a natural environment, it 

is vulnerable to contamination with 

pathogens. In September, we 

released our plan to minimize the 

incidence of foodborne illness 
associated with the consumption of 

fresh produce. The plan extends to 

all parts of the food chain from farm 

through retail or consumer prepara- 

tion and consumption. 

Let me address our commit- 

ment to protecting consumers from 

misleading claims and unsafe dietary 

supplements. This year, we pub- 

lished a final regulation declaring 

dietary supplements containing 

ephedrine alkaloids adulterated 

under the Federal Food, Drug and 

Cosmetic Act. 
Dietary supplements containing 

ephedrine alkaloids present an 

unreasonable risk of illness or injury 

and the sale of these products is 

now prohibited. 

Active steps also have been 

taken through the issuance of 

warning letters to cease the 

distribution of products sold as 

dietary supplements that contain 

androstenedione. We believe these 

products may increase the risk of 

serious health problems because 

they are converted in the body to 

testosterone which is an androgenic 
and anabolic steroid. We responded 

to 47 notifications for dietary 

supplements containing new dietary 

ingredients. The notifications were 
reviewed for science-based evidence 

of safety. We identified deficiencies 

in the information submitted or had 

safety concerns with 31 of the 

notifications. We are committed to 

working with all of our stakeholders 

and are seeking public comment on 

the type, quantity, and quality of 

evidence manufacturers should 

provide in a new dietary ingredient 

notification. 
Finally, let me mention our 

efforts related to Food Defense 
formally referred to as Food 

Security. Following publication of 

the interim final rules for the 

Registration of Food Facilities and 

the Prior Notice of Imported Foods, 
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we have worked diligently to imple- 

ment the information technology 

systems for these regulations. We 

have worked closely with our stake- 

holders to ensure these systems are 

functional and are user-friendly. The 

systems have been operational since 

December 2003. We have worked 

closely with Customs and Border 

Protection on the development of 

the prior notice systems and 

successfully implemented a phased- 

in approach to enforcement. 

In closing, | would like to 

express my appreciation for the 

support | have received from our 

many stakeholders. Your reviews 

and perspectives are invaluable to 

me in establishing our program 

priorities. Working together we 

can improve public health. | look 

forward to working with you and 

continuing the tradition of building 

predictability, transparency and 

accountability into FDA’s foods 

program. 

Sincerely, 

Robert E. Brackett, Ph.D. 

Director, Center for Food 

Safety and Applied Nutrition 

Complete document available 

from http://www.cfsan.fda.gov/ 

~dms/cfsan105.html. 

Feeding the World 
Requires More Than 
a Spoonful of Safety 

hile the United States 

battles an obesity 

epidemic, millions 

around the world are starving or 

malnourished — a population already 

at increased risk of foodborne 

disease. Fighting hunger goes hand 

in hand with the fight against 

foodborne disease, urges a Michigan 

State University researcher. 

“When production of food goes 

up on a mass scale, something in the 
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food system — even the smallest 

problem — can exacerbate on a large 

scale and a large amount of people 

can be affected by foodborne 

disease,” says Ewen C.D. Todd, 

director of the National Food Safety 

& Toxicology Center at MSU. 

Increased demand for food — 

and the whirlwind of trade to meet 

the demand for the export markets 

— carries an invisible price tag — in 

some cases, the loss of land to 

produce the food, and in other 

cases higher risk for food contami- 

nation for both local and exported 

foods. 

“When we look at the question 

of feeding the world, we also have 

to take into account providing safe 

food,” Todd says. Among the 

concerns that affect food safety: 

storage, transportation, production, 

worker hygiene, trade and food 

laws, new pathogens, antibiotic 

resistance, natural disasters, vendor/ 

retail sanitation among others. 

Todd spoke at the American 

Association for the Advancement of 

Science annual meeting in Washing- 

ton, D.C., in a symposium entitled 

“Can We Feed the World Without 

Poisoning the Earzh?” 

Todd spoke alongside Nobel 

Peace Prize winner Norman Borlaug 

and Charles Benbrook, who was an 

invited speaker at the First World 

Congress on Organic Food, orga- 

nized by the National Food Safety & 

Toxicology Center at MSU this past 

March. 

During his talk, Todd focused 

on microbial contamination of food 

in and from countries that face 

problems of hunger. Microbial 

hazards are not diminishing and 

food contamination is a problem 

in both developing and developed 

countries that needs more atten- 

tion, he says. 

“We need new approaches to 

food control, particularly centralized 

food safety policies that each 

country understands and increased 

surveillance to track the source of 

the problems. The goal of fighting 

hunger and foodborne disease is 

achievable, but it will take planning 

and vision,” Todd says. 

“Worldwide, approximately 1.5 

billion episodes of diarrhea occur 

annually in children under the age of 

five, resulting in some 1.8 million 

deaths. Estimates are that up to 70 

percent of diarrheal episodes may 

be caused by foodborne contami- 

nants,” Todd says. 

“There are examples of positive 

change,” says Todd, pointing to the 

food safety strategy of Ghana to 

control pathogens in fresh fruits and 

vegetables through the use of pre- 

cooling trucks to ship and store the 

food. He also points to the Codex 

Alimentarius Commission as a way 

of standardizing food safety stan- 

dards through its international 

emphasis on encouraging fair 

international trade in food while 

promoting the health and economic 

interest of consumers. Todd is 

leading the only dedicated Food 

Safety Policy Center, which is 

examining US and international 

food safety policies and standards. 

“One of the dilemmas facing 

food production is the increasing 

demand for stricter standards, 

which make it more difficult for 

developing countries to produce 

food for export. Food safety has 

become critical in international 

trade discussions following the 

establishment of the SPS (sanitary 

and phytosanitary) agreement in 

1995. Since then, regulations in 

developed countries have become 

increasingly comprehensive and 

stringent, in some cases restricting 

trade or significantly increasing the 

costs of food exports from many 

developing countries,” Todd says. 

Education is a major tool in the 

fight against foodborne disease, 

Todd urges, and he supports the 
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annual MSU International Short 

Course in Food Safety, a two-week 

course designed for working 

professionals in developing coun- 

tries to learn how to apply food 

safety policies and technologies 

to their own countries from US 

experts and from fellow students. 

In addition, five conferences 

organized by the National Food 

Safety & Toxicology Center have 

yielded valuable education and 

policy tools in the form of confer- 

ence proceedings. All information 

is available online at www.foodsafe. 

msu.edu 

A New Method for 

Early Detection of 
Disease Outbreaks 

or disease outbreak detect- 

ion, the public health 

community has historically 

relied on the watchful eyes of 

doctors, who have reported 

individual cases or clusters of cases 

of particular diseases to the authori- 

ties. But these days, the availability 

of electronic health-care data should 

facilitate more automated and 

earlier outbreak detection and 

intervention. Besides diagnoses of 

known diseases, other indicators — 

such as primary complaints of 

patients coming to the emergency 

room or calling a nurse hotline — 

are being collected in electronic 

formats and could be analyzed if 

suitable methods existed. 

Martin Kulldorff and colleagues 

have developed and operated real- 

time disease surveillance systems 

based on electronic records. In an 

article published in the open-access 

medical journal PLoS Medicine, they 

now report a new and very flexible 

approach for early disease outbreak 

detection. 

The method, called the “space 

time permutation scan statistic,” is 

an extension of a previous method 



of detecting outbreaks called scan 

statistic. The problem with this 

previous method is that it works 

only under certain circumstances, 

for example if there is a uniform 

population at risk (with the same 

number of expected disease cases in 

every square kilometer), or if quite 

a bit is known about the variation in 

factors such as age and disease 

susceptibility that occurs in that 

population. The new method 

doesn’t need any of that; it can 

detect disease outbreaks when only 

the number of cases is available. 

In their article, Kulldorff and 

colleagues illustrate the utility of the 

new method by applying it to data 

collected from hospital emergency 

departments in New York City. The 

researchers analyzed diarrhea 

records from 2002, and did both a 

“residential analysis” (based on the 

home address of the patients) and a 

“hospital analysis” (based on 

hospital locations). The former has 

more detailed geographical infor- 

mation; the latter may be better 

able to detect outbreaks not 

primarily related to place of 

residence but, for example, school 

or workplace. With their new 

“space time permutation scan 

statistic,” they found four highly 

unusual clusters of diarrhea cases, 

three of which heralded citywide 

gastrointestinal outbreaks due to 

rotavirus and norovirus. This 

suggests that their method can 

detect outbreaks early, and — 

equally important — it isn’t prone 

to false alarms. 

Since November 2003, the 

method has been integrated by the 

New York City Emergency Depart- 

ment in its syndromic surveillance 

system (this system for monitoring 

outbreaks was established in 1995 

to detect outbreaks of waterborne, 

diarrheal illnesses). To make the 

method more widely accessible, it 

has been implemented as a feature 

of the freely available SaTScan 

software (www.satscan.org). 

We value your time as much as you do. 

That’s why we created the 

HACCP Institute. 
¢ April 11-15, 2005 
Atlanta, GA 

e Hands-on interactive workshops 

led by NFPA HACCP experts will 

provide you with current industry 

and agency thinking on HACCP. 

e Set your own agenda! 

¢ Enroll for only $500 to take 
advantage of any two workshops 

plus a “Hot Topics” symposium. 

¢ To register online today, go to www.fpi-food.org. ° 
© Phone: 1-800-355-0983, 202/393-0890 * FAX: 202/639-5932 © Priority Code: ACAMFP 

-@ Food 
Processors 
Institute 
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KD Scientific Inc. 

New Compact Nanoliter 
Syringe Pump from KD 

Scientific 

D Scientific has released the 

Model KDS 310 Plus, a Nanoliter 

Syringe Pump augmenting their broad 

line. This new Nanoliter Pump works 

with syringes from 0.5 ul up to 250 ul 

with accurate “pulseless” flow deliv- 

ery from Inl/min to 363.7 ul/h. 

The KDS 310 features a unique 

remote injector which allows the user 

to deliver small volumes without wast- 

ing precious fluids in excessively long 

tubing. The compact remote injector 

has dimensions of 7 x 1.7 x 2in (17.8 

x 4.4 x 5.1 cm) and can be placed up 

to 6 ft from the controller. 

Syringes fit snugly in a new 

mounting bracket design so the fluid 

is delivered precisely without move- 

ment of the syringe. The assembly will 

mount on a clamp for positioning on 

a frame. 

The controller is set up in 3 easy 

steps. The user can set the flow rate, 

dispense volume and syringe diameter. 

The syringe table is preprogrammed 

with most popular syringes. | 

The KDS 310 is actually 2 pumps 

in one featuring a dispense/infuse 

mode and a withdraw mode. Loading 

the syringes with the fluid is easy us- 

ing a fast forward or reverse mode. 

Optionally, the KDS 310 can be 

triggered remotely by a foot pedal or 

remote switch. This will offer the user 

true versatility in using the unit in a 

“hands-free” mode. 

Applications for the KDS 310 in- 

clude: pharmaceutical, chemical, pet- 

rochemical, biotechnology, semicon- 

ductor, plastics, industrial, government, 

scientific research and development 

markets. 

KD Scientific Inc. 

Holliston, MA 

508.429.6809 

www.kdscientific.com 

Thomas” Scientific 

Introduces Its New Line 

of Vortex Mixers 

homas” Mini Vortex mixers are 

ideal for use with test tubes, 

flasks, beakers and a range of small 

containers. The Thomas® Touch vor- 

tex mixer is a one-touch unit with a 

fixed speed of 3200 rpm designed for 

high speed mixing of samples. 

Thomas® Analog vortex mixers 

offer variable speed control from 100 

to 3200 rpm for gentle or high speed 

mixing in continuous or touch mode 

operation. 

A wide range of accessories is 

available to maximize the versatility of 

the mixers. 

Thomas® Multi-Tube Vortexers 

provide hands-free vortexing of up to 

50 tubes or three microassay plates. 

The multi-tube features variable speed 

control over a range of 1200 to 2400 

cycles per minute. Its automatic timer 

is adjustable from one second to one 

minute or can be set for continuous 

operation. It easily adjusts to differ- 

ent height tubes and it can mix vari- 

ous tube sizes by changing the foam 

tube racks. 

Thomas Scientific 

Swedesboro, NJ 

800.345.2100 

www.thomassci.com 

FKI Logistex Adds New 

Features to 24-Volt 

Accuzone Motorized Roller 

Accumulation and 

Transportation Conveyor 

F KI Logistex® announces the incor- 

poration of several design updates 

to its industry-leading Accuzone® 24- 

volt motorized roller accumulation 

and transportation conveyor.The fully 

modular, plug-and-play Accuzone of- 

fers true zero-pressure, zero-contact 

accumulation, and is available in 

straight, curve, merge, divert, belted, 

and right-angle transfer modules. 

Changes to the Accuzone design 

include the standard control system, 

now a standalone and programmable 

DeviceNet networked controller. The 

DeviceNet control system enables 

completely modular wiring and elimi- 

nates more than 20 electrical connec- 

The publishers do not warrant, either expressly or by implication, the factual accuracy of the products or descriptions herein, 

nor do they so warrant any views or opinions offered by the manufacturer of said articles and products. 
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tions per 10-foot Accuzone section, 

allowing faster and easier assembly, 

troubleshooting, and interfacing with 

other equipment. The preexisting low- 

cost zone control wiring option will 

continue to be available for straight 

and curve modules. 

Additional changes to Accuzone 

include the optimization of merge and 

divert module sizes for easier handling 

and configuration, and the addition of 

a cost-effective, aesthetically designed 

plastic side-frame cover to encase 

wiring and controls. 

FKI Logistex also now offers 

Accuzone in a variety of belted con- 

figurations. These new modules en- 

able improved package handling, par- 

ticularly on inclines and declines, and 

provide seamless integration with 

roller conveyor. 

Accuzone’s existing benefits re- 

main, including its modular, 24-volt- 

based design which reduces installa- 

tion time and requires no high-volt- 

age motor wiring or compressed air. 

TheAccuzone system is also fully self- 

manageable and runs only when prod- 

uct is being conveyed, a feature that 

produces energy savings as high as 50 

percent compared to traditional con- 

veyor systems. 

FKI Logistex 

877.935.4564 

St. Louis, MO 

www. fkilogistex.com 

Advanced Instruments, Inc. 

introduces the SomaScope 

Analyzer 

dvanced Instruments, Inc. an- 

nounced the introduction of the 

SomaScope™ to the North American 

dairy market. The instrument provides 

a cost-effective way for dairy labs to 

quantify somatic cells in unpasteurized 

milk and identify sub-clinical mastitis. 

“The SomaScope analyzer fea- 

tures every benefit you look for in a 

test device,” said Peter Costas, vice 

president, sales and marketing, Ad- 

vanced Instruments. ‘It’s accurate, very 

reliable, and comes at an affordable 

price. It’s also one of the fastest in- 

struments in its class, with integrated 

automation that maximizes the analy- 

ses of somatic cells in unpasteurized 

milk,” he said. 

Research has found that the qual- 

ity of pasteurized milk and its shelf life 

decreases when milk with high so- 

matic cell counts is used. In addition, 

higher cell counts reduce cheese yield, 

affect cheese curd firmness, increase 

whey proteins and decrease casein, 

and compromise dairy product sen- 

sory quality. 

The instrument features fluores- 

cence flow cytometry and high- 

throughput, dual photomultipliers for 

outstanding accuracy. The unit’s modu- 

lar construction, including open access 

to the sample preparation unit and 

other components, allows easy main- 

tenance and parts replacement. 

Accuracy and repeatability ex- 

ceed industry standards for laboratory 

analyzers with a throughput rate of 

up to 400 samples an hour. A simple 

user interface makes it easy to oper- 

ate and no external computer is re- 

quired. A standard RS-232 enables 

data transmission to a central data 

management system and a printer out- 

put port allows local printing of re- 

sults. 

Advanced Instruments, Inc. 

781.320.9000 

Norwood, MA 

www.advancedinstruments.com 
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Viking Pump 

Viking Introduces a New 
Standard for Hygienic PD 

Pumps 

iking Pump announces the new 

SteriLobe® pump series, which 

sets a new standard in hygienic PD 

pumps for food, beverage and bio- 

pharm applications, with its exception- 

ally clean design and ease of mainte- 

nance. The pump conforms to relevant 

EHEDG and 3-A standards, and in the 

critical area of the mechanical seal, ex- 

ceeds those design criteria to make 

the SteriLobe one of the cleanest stan- 

dard-construction pumps available. 

The pump’s front-loading seal 

access makes seal removal easy, even 

for flushed and double-seal options, 

without removing the pump. The 

removable rotorcase and optional 

O-ring seal are ideal for COP (strip- 

clean) operations. For CIP or SIP 

cleaning, the pump comes standard 

with a hygienic mechanical seal. An 

optional DIN 24960 seal housing ac- 

cepts many customer-specified seals. 

The stainless steel gear case, with 

no breather plug or sight glass, ensures 

cleanliness and corrosion resistance, 

and prevents water spray infiltration. 

It even enables radial loads for belt- 

drive applications. Additional benefits 

of the new SteriLobe pump are its very 

smooth, standard internal surface fin- 
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ish of 0.6 um RA, and a unique cover- 

joint profile that improves hygienic 

characteristics and self-draining capa- 

bilities to ensure rapid and thorough 

cleaning. Both Bi-Wing and Multi-Lobe 

rotors are available with clearances to 

300°F (150°C), making them suitable 

for all CIP and SIP conditions. Univer- 

sal mounting is available and all pumps 

may be fitted with front cover and 

rotor case jackets, or pressure relief 

valves, when required. 

The new SteriLobe offers 8 frame 

sizes with |5 displacements, provid- 

ing capacities from 2 to 870 GPM (0.5 

to 230m3/h) and pressure capabilities 

to 220 PSI (15 bar). These type 316L 

Stainless Steel pumps will handle ma- 

terials from ultrapure water to vis- 

cosities of more than one million cSt. 

Viking Pump 

319.266.1741 

Cedar Falls, IA 

www.vikingpump.com 

Torrey Pines Scientific, Inc. 

Torrey Pines Scientific 

Introduces the EchoTherm™ 

Model IC20, Compact 

Chilling/Heating Dry Bath 

p wene Pines Scientific announces 

its EchoTherm™ Model IC20, 

Peltier driven, compact Chilling/Heat- 

ing Dry Bath with the broadest vari- 

308 FOOD PROTECTION TRENDS | APRIL 2005 

ety of precision-made aluminum 

sample blocks available anywhere. 

The Model IC20 can freeze, chill 

or heat samples from -10°C to 100°C 

in assay plates, centrifuge tubes of all 

sizes, vials,and most any size test tube. 

It is particularly well suited to the 

molecular biology lab for doing hybrid- 

izations, sample prep for PCR, ligations, 

enzyme reactions and much more. 

The Model IC20 has digital dis- 

play and control of temperature to 

°C; countdown timer in days, hours, 

minutes and seconds to 30 days; data 

logger; and RS232 interface to con- 

trol the unit by computer or to record 

data. 

The compact unit measures 6.5" 

(16.5 cm) wide by 8.75" (22.23 cm) 

deep by 3.5" (8.9 cm) tall. It comes 

complete with chiller/heater module, 

universal power supply, AC line cord, 

and instructions. Sample blocks are 

extra. The EchoTherm™ Model IC20 

is UL, CSA, and CE certified. 

Torrey Pines Scientific, Inc. 

760.471.9100 

San Marcos, CA 

www.torreypinesscientific.com 

Data-merging Option and 

Updated Database Now 

Available for DuPont 

Qualicon RiboPrinter® 

System 
® he RiboPrinter® Data Merging 

Workstation is a new option 

available from DuPont Qualicon for 

advanced microbial tracking. Custom- 

ers who use several RiboPrinter® sys- 

tems in their labs can now combine 

records from each system into one 

integrated database for comprehen- 

sive comparison, grouping and identi- 

fication of unknown bacteria. For regu- 

lated industries, a data merging vali- 

dation package of ready-made proto- 

cols is also available. 

Additionally, DuPont Qualicon 

has released an update to the Ribo- 

Printer® system identification data- 

base, adding over 400 new RiboPrint™ 

patterns of critical interest to the phar- 

maceutical industry. 

The RiboPrinter® system uses 

powerful genetic information to pro- 

vide an automated genetic snapshot, 

or RiboPrint™ pattern, of any bacte- 
rium in less than eight hours. With 

over 6,400 patterns in the identifica- 

tion database, electronic data security 

and characterization below the spe- 

cies level, the RiboPrinter® system 

surpasses US Food and Drug Asso- 

ciation guidelines for preventing con- 

tamination and assuring consistency in 

aseptic processing. 

In addition to the RiboPrinter® 
system, DuPont Qualicon markets 

the award-winning BAX® detection 

system, an innovative DNA-based 

technology for screening food and en- 

vironmental samples for pathogens or 

other organisms. The BAX® detection 

system provides polymerase chain 

reaction (PCR) assays to screen food 

and other samples for Salmonella, List- 

eria monocytogenes, Listeria spp., E. coli 

O157:H7 and Enterobacter sakazakii. 

Qualicon, Inc. 

302.695.5300 

Wilmington, DE 

www.qualicon.com 

NEOS Introduces the 

Industrial TPU Overshoe! 

EOS has announced the release 

of its newest product for the 

food and beverage processing market. 

Designed with an extra large gusset 
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and high quality straps the NEOS over- 

shoe is extremely easy to slip on and 

off over your favorite shoes. This ex- 

citing new product offers unmatched 

protection for your workers from slip 

hazards, and work-related strains as- 

sociated with pulling on rubber over- 
shoes. 

In addition to comfort and pro- 

tection, the NEOS overshoe has been 

clinically proven to reduce the intro- 

duction of Listeria and other patho- 

gens into your food supply. The over- 

shoe can easily be sanitized inside and 

out using most common cleaning so- 

lutions processes. 

One of the real challenges facing 

safety managers today is compliance. 

In addition to providing 100% water- 

proof protection and unmatched slip 

resistance, the NEOS Industrial Over- 

shoe offers supreme comfort by al- 

lowing your workers to wear their 

favorite footwear underneath their 

NEOS overshoes. Workers can now 

wear their own steel-toed work boots, 

sneakers or even custom prosthetics 

and still enjoy superior protection. 

NEOS 

888.530.6367 

Burlington, VT 

www.overshoe.com 

Key Technology Presents 

G6,a New Modular 

Electro-optical Platform 
for Key’s Family of Sorters 

ey Technology presents G6,a new 

oe electro-optical found- 

ation for Tegra® and Optyx® optical 
sorting systems, at Interpack Hall 4 / 

Stand D46. The G6 features an ad- 

vanced, modular vision engine and an 

array of new, high-performance mono- 

chromatic, color, and VIS/IR cameras. 

The new G6 platform features 

proven, high-performance connectiv- 

ity standards such as Camera Link, 

FireWire and Ethernet that maximize 

the underlying technology's flexibility. 

The open-source Linux Operating 

System offers inherent security and 

ensures long-term development and 

support. With greater operational ver- 

satility and reduced risk of obsoles- 

cence, Key’s G6 sorters optimize sort- 

ing performance today and provide a 

foundation that prepares users for 

future improvements to enhance de- 

fect removal and recovery rates. 

The modular design of Key's G6 

platform allows customers using both 

current and legacy sorting systems to 

take advantage of technological ad- 

vancements by upgrading the appli- 

cable module rather than forcing a re- 

design or replacement of the entire 

sorter. With Camera Link-compliance, 

G6 users can select from Key’s exist- 

ing array of high-performance color, 

IR, (infrared) and monochromatic G6 

linear cameras today and later con- 

sider future camera and sensor tech- 

nologies as they become available. 

The new G6 Image Processing 

Module features Key’s proprietary 

FPGA (field-programmable gate ar- 

rays) chipset technology, which puts 

the power of an entire electronic rack 

in a single chip. With twice the num- 

ber of filter stages, G6 enables more 

subtle feature identification and more 

robust detection of defects. This pro- 

grammable technology allows for 

simple future upgrades without mod- 

ule replacement, offering greater op- 

portunity for future performance en- 

hancements and customization. 

G6 features a powerful new pro- 

grammable Ejector Controller Mod- 

ule that makes the adoption of new 

ejector operating characteristics or 

adding upgrades simple. Added power 

in the EC Module supports more com- 

plex ejection operations to generate 

more effective removal of defective 

product from the product stream. 

Key designed the Gé platform 

with several features that improve 

reliability and reduce mean time to 

repair (MTTR). The intuitive graphi- 

cal user interface (GUI) reduces op- 

erator training requirements, simpli- 

fies optimum operation of the sorter 

and provides a unique window into 

the highly, self-aware G6 architecture, 

ensuring rapid problem identification 

and resolution. The GUI can reside 

locally on the sorter and can be ac- 

cessed remotely via network or 

Internet, enhancing the flexibility in the 

operating environment and easing 

access for remote factory trouble- 

shooting and application assistance. 

The highly modular design of the G6 

platform allows rapid module swap- 

ping and problem isolation. Simplified 

wiring eases maintenance and troubie- 

shooting. Sophisticated real-time and 

on-demand diagnostics help avoid 

costly downtime and detect condi- 

tions that could compromise inspec- 

tion. 

Key Technology, Inc. 

509.529.2161 

Walla Walla, WA 

www.key.net 

Be sure to Deter hea read about it in Food aged a a 
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quan Parkin Lectune 
Sunday, August 14 

7:00 p.m. — 8:00 p.m. 

Food Safety 2005: Facts Come Easy — 

Answers are Elusive 

Presented by 

Douglas L. Archer, Ph.D. 
Professor and Past Chair 

Food Science and Human Nutrition Department 
University of Florida 

Gainesville, Florida, USA 

1D: Douglas L. 

Archer is a 

professor and Past 

Chair of the Food 

Science and Human 

Nutrition Depart- 

ment, Institute of 

Food and Agri- 

cultural Sciences 

at the University of 

Florida, Gainesville. 

a He received a B.A. 

degree in Zoology 

in 1968, a M.S. degree in Bacteriology in 1970 

from the University of Maine and a Ph.D. degree 

in Microbiology in 1973 from the University of 

Maryland. 

Dr. Archer served as Deputy Director, Center for 

Food Safety and Applied Nutrition, US Food and 

Drug Administration (FDA) in charge of research, 

regulatory and policy activities of programs including 

foods, food additives and food labeling; dietary 

supplements; seafood, cosmetics and colors. He was 

a Commissioned Officer in the United States Public 
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Health Service (USPHS) and was appointed Assistant 

Surgeon General in July 1990. He received numerous 

awards including five citations for excellence, three 

Meritorious Service Medals and the Distinguished 

Service Medal. Other awards included the 1988 

Tanner Memorial Award from the Institute of Food 

Technologists and the J. C. Frazier Memorial Award 

from the University of Wisconsin in 1992. Dr. Archer 

retired from the USPHS on January 1, 1994. 

Dr. Archer also served as Chairman of the FAO 

WHO Codex Alimentarius Committee on Food 

Hygiene from 1984 to 1994. He is the past US 

Associate Editor for Food Control where he now 

serves on the Editorial Board, and since 1990 has 

been a member of the WHO Expert Advisory Panel 

on Food Safety. 

Dr. Archer is a member of the International 

Association for Food Protection and the Institute of 

Food Technologists and also serves as an advisor to 

the FDA and the WHO. Dr. Archer has authored or 

co-authored more than 80 scientific publications and 

given hundreds of presentations to scientific 

organizations, trade organizations and consumer 

groups. 
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Wednesday, August 17 
3:45 p.m. — 4:30 p.m. 

Managing the Safety of Internationally Traded 

Food 

Presented by 

Michiel van Schothorst, Ph.D. 
Retired Vice President, Food Safety Affairs 

Nestlé 
Vevey, Switzerland 

D r. Michiel van 

Schothorst 

studied Veterinary 

Medicine and 

obtained his Ph.D. 

at the University 

of Utrecht (NL). 

He began his career 

as a food micro- 

biologist at the 

National Institute 

of Public Health 

in The Netherlands 

where he became Head of the Laboratory 

for Zoonosis in 1975. From 1965 to 1980 Dr. 

Schothorst was Secretary-Treasurer of the World 

Association of Veterinary Food Hygienists 

(WAVFH). 

In 1980, Dr. Schothorst continued his career 

at the Nestlé Head Office in Vevey, Switzerland 

where he was appointed Head of Quality 

Assurance in 1985. In 1992 he was nominated 

Vice President of Food Safety Affairs until he 

retired in 2002. 

Dr. Schothorst was elected to become the first 

professor and European Chair in Food Safety 

Microbiology at the University of Wageningen 

(NL) in 1997. In addition he has been active in 

developing Quality Assurance and Food Safety 

programs and promoting the HACCP concept 

through textbooks, publications, lecturing and 

training. 

Dr. Schothorst was a member of the 

Permanent Food Safety Advisory Panel of the 

World Health Organization from 1986-2002, 

participating in the Codex Food Hygiene 

Committee from 1968-2002. He was also a 

member of the International Commission on 

Microbiological Specifications for Foods (CMSF) 

from 1973-2003 and Secretary from 1992-2003. 

Dr. Schothorst participated in many FAO 

WHO expert meetings on Food Safety and Public 

Health, and plays an active role in the WHO/ICD 

Food Safety training programs such as “Food 

Safety for Nutritionists and other Health Workers,” 

“HACCP” and “Microbiological Risk Assessment”. 

He is author or co-author of more than 140 scientific 

publications or chapters in scientific books. 
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SUNDAY, AUGUST 14 

Opening Session — 7:00 p.m. 

* Ivan Parkin Lecture — Food Safety 2005: Facts Come Easy — 

Answers are Elusive, Douglas L. Archer, Ph.D. 

MONDAY, AUGUST |5 

Morning — 8:30 a.m.— 12:00 p.m. 
Symposium Topics 

* Laboratory Response to Food Bioterrorism: How Prepared 

are We? 

Microbiological Predictive Models: Development, Use and 

Misuse 

Food Allergens: Concerns for the Packaged Food and Food 

Service Industries 

Global Water Quality Concerns 

Recent Regulatory Changes and Issues Affecting Your Dairy 

Operation 

Technical Session 

¢ Produce 

Poster Session 

* Pathogens 

Afternoon — 1:30 p.m.— 5:00 p.m. 

Symposium Topics 

* Update on Foodborne Disease Outbreaks 

* Safety Concerns of Food Chemical Contaminants 

* Data for Decision Making 

¢ Materials for Multi-Use Food Contact Surfaces: 

Characteristics, Fabrication, and Evaluation 

Technical Session 

* Foods of Animal Origin 

Poster Session 

¢ Risk Assessment and Antimicrobials 

TUESDAY, AUGUST 16 

Morning — 8:30 a.m.— 12:00 p.m. 

Symposium Topics 

* Foodborne Diseases: Discovery of Causes and Reduction 

Strategies 

Safety of Raw Milk Cheeses —A Global Perspective 

Yeast and Molds:When Fungi Go Bad,Who Do You Call? 
They Said What? — The Risky World of Risk Communication 
Pre-Harvest Issues Associated with the Transmission of 
Viruses and Parasitic Protozoa — The Problems and the 

Solutions 

Technical Session 

* Pathogens 

Poster Session 

* Produce and General Microbiology 
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TAF 2005 
Pecliminany Peoguam 

Afternoon — 12:15 p.m.— 1:00 p.m. 

¢ IAFP Business Meeting 

Afternoon — 1:30 p.m.— 5:00 p.m. 

Symposium Topics 

* Managing the Risk of Listeria monocytogenes at Retail 

and Restaurants 

Risk and Control of Salmonella in Raw Nuts 

Oceans and Human Health: Trends and Practical Tools 

for Seafood Safety 

¢ Risk Ranking for Foodborne Pathogens 

* Enrichment Media and Sample Preparation: What's New? 

Technical Session 

¢ Antimicrobials 

Poster Session 

¢ Miscellaneous Food Commodities 

WEDNESDAY, AUGUST 17 

Morning — 8:30 a.m.— 12:00 p.m. 

Symposium Topics 

* A Behavioral Approach to Performance-based Food Safety 

Management — Theory, Practice and Outcome for Successful 

Retail Food Safety Programs 

Produce Packinghouse Sanitation: Designing and 

Implementing Effective Food Safety Programs 

International Food Safety Opportunities and Challenges 

in the Developing World 

Recent Advances in Intervention Strategies for Pathogen 

Control 

Technical Session 

e Risk Assessment 

¢ Education 

Poster Session 
* Method Development for Pathogen Testing 

Afternoon — 1:30 p.m.— 3:30 p.m. 

Symposium Topics 

* Microarray Technology:An Emerging Tool in the Food 

Microbiologists’ Toolbox 

¢ Pathogen Survival in Dried Fermented Meat and Partially 

Cooked Products 

Food Safety Objectives - Now We Have Decided to Have 

Them, How Do We Think They Will be Used in Food Safety 

Management? 

Current Practices and Innovations in Cold Chain 

Management for Food Products 

Technical Session 

* General Microbiology 

Afternoon — 3:45 p.m. — 4:30 p.m. 

® John H. Silliker Lecture — Managing the Safety of Inter- 

nationally Traded Food, Michiel van Schothorst, Ph.D. 

Subject to change 
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IAFP FUNCTIONS 

NEW MEMBER RECEPTION 

Saturday, August 13, 2005 + 4:30 p.m. -5:30 p.m. 

If you recently joined the Association or if this is your first 

time attending an IAFP Annual Meeting, welcome! Attend this 

informal reception to learn how to get the most out of attending 

the Meeting and meet some of today’s leaders. 

AFFILIATE RECEPTION 

Saturday, August 13, 2005 + 5:30 p.m. -7:00 p.m. 

Sponsored in part by Weber Scientific, Inc. 

Affiliate Officers and Delegates plan to arrive in time to 

participate in this educational reception. Watch your mail for 

additional details. 

COMMITTEE MEETINGS 

Sunday, August 14, 2005 + 7:00 a.m. -5:00 p.m. 

Sponsored by Springer 

Committees and Professional Development Groups (PDGs) 

plan, develop and institute many of the Association's projects, 

including workshops, publications, and educational sessions. Share 

your expertise by volunteering to serve on any number of committees 

or PDGs. Everyone is invited to attend. 

STUDENT LUNCHEON 

Sunday, August 14, 2005 - 12:00 p.m. - 1:30 p.m. 

The mission of the Student PDG is to provide students of food 

safety with a platform to enrich their experience as Members of 

IAFP. Sign up for the luncheon to help start building your pro- 

fessional network. 

OPENING SESSION AND IVAN PARKIN LECTURE 

Sunday, August 14, 2005 + 7:00 p.m. -8:00 p.m. 

Join us to kick off IAFP 2005 at the Opening Session. Listen 

to the prestigous Ivan Parkin Lecture delivered by Douglas L. Archer, 

Ph.D., Professor and Past Chair, Food Science and Human Nutrition 

Department, University of Florida, Gainesville, Florida. He will deliver 

a presentation titled “Food Safety 2005: Facts Come Easy - 

Answers are Elusive.” 

CHEESE AND WINE RECEPTION 

Sunday, August 14, 2005 + 8:00 p.m. - 10:00 p.m. 

Sponsored by Kraft Foods, Inc. 

An IAFP tradition for attendees and guests. The reception 

begins in the Exhibit Hall immediately following the Ivan Parkin 

Lecture on Sunday evening. 

IAFP JOB FAIR 
Sunday, August 14 through Wednesday, August 17, 2005 

Employers, take advantage of recruiting the top food 
scientists in the world! Post your job announcements and interview 

candidates. 

COMMITTEE AND PDG CHAIRPERSON BREAKFAST 

(By invitation) 

Monday, August 15, 2005 + 7:00 a.m. -9:00 a.m. 

Chairpersons and Vice Chairpersons are invited to attend this 

breakfast to report on the activities of your committees. 

EXHIBIT HALL RECEPTION 

Monday, August 15, 2005 + 5:00 p.m. -6:15 p.m. 
Sponsored by DuPont Qualicon and REMEL, Inc. 

Join your colleagues in the Exhibit Hall to see the most up-to- 
date trends in food safety techniques and equipment. Discuss with 
exhibitors their latest products or use this time to view the poster 
presentations. Take advantage of this great networking reception. 

BUSINESS MEETING 

Tuesday, August 16, 2005 + 12:15 p.m. -1:00 p.m. 

You are encouraged to attend the Business Meeting to keep 

informed of the actions of YOUR Association. 

PRESIDENT’S RECEPTION (By invitation) 

Tuesday, August 16, 2005 + 5:30 p.m. -6:30 p.m. 

Sponsored by Fisher Scientific 

This by invitation event is held each year to honor those 
who have contributed to the Association during the year. 

PAST PRESIDENTS’ DINNER (By invitation) 

Tuesday, August 16, 2005 + 6:30 p.m. - 9:00 p.m. 

Past Presidents and their guests are invited to this dinner 

to socialize and reminisce. 

JOHN H. SILLIKER LECTURE 

Wednesday, August 17, 2005 + 3:45 p.m. - 4:30 p.m. 

Michiel van Schothorst, Ph.D., Retired Vice President, Food 

Safety Affairs, Nestlé, Vevey, Switzerland will deliver a present- 

ation titled “Managing the Safety of Internationally Traded Food”. 

AWARDS BANQUET 

Wednesday, August 17, 2005 + 7:00 p.m. -9:30 p.m 

Bring IAFP 2005 to a close at the Awards Banquet. Award 
recipients will be recognized for their outstanding achievements 
and the gavel will be passed from Dr. Kathleen Glass to Incoming 
President Dr. Jeffrey Farber. 
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Orioles Baseball Game 

Saturday, August 13, 2005 + 3:30 p.m. -7:30 p.m. 

Play Ball! Join the fun as the Orioles take on the Toronto 

Blue Jays. Oriole Park at Camden Yards became the official 

home of the Orioles on April 6, 1992. The one-time railroad 

center is only 2 blocks from the birth-place of baseball’s most 

legendary hero, George Herman “Babe” Ruth. Ruth’s father 

operated Ruth’s Cafe on the ground floor of the family residence, 

now center field at Oriole Park. 

Oriole Park is state-of-the-art yet unique, traditional and 

intimate in design. It blends with the urban context of downtown 

Baltimore while taking its image from baseball parks built in the 

early 20th century. Ticket price includes admission to the game 

and transportation between the Baltimore Marriott Waterfront 

Hotel and Camden Yards. 

Monday Night Social - Harbor Cruise 
Monday, August 15, 2005 + 6:30 p.m. - 10:00 p.m. 

Let the good 

times float on a 

Harbor Cruise. After 

a short walk from 

the Baltimore 

Marriott Waterfront 

to the Pier, the Bay 

Lady will be waiting 

for you to come on 

board and enjoy the 

evening. The Bay Lady will take you across the harbor and along 

the Patapsco River, with the city skyline in view. Enjoy a fabulous 

spread of food within the enclosed air-conditioned deck or go up 

to the top deck for a refreshing breeze and the most gorgeous 

panoramic view of Baltimore’s Historic Harbor. Get your ticket 

today to reserve your spot aboard the Bay Lady! Everyone is 

welcome. 
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Little Italy Walking Tour and Dinner 
Tuesday, August 16, 2005 + 6:30 p.m. - 10:30 p.m. 

Take a guided 

walking tour through 

Little Italy, founded 

in 1849 and located 

in the heart of 

the downtown 

renaissance in 

Baltimore. Nestled 

between the Inner 

Harbor and Historic Fells Point, the area boasts more than 20 

of Maryland's best Italian restaurants and trattorias. It’s so hard 

to pick just one of the fabulous restaurants -so tonight you'll try 

three! Appetizer, entrée and dessert are served in charming 

trattorias for which this neighborhood is known regionally. 

Limited tickets available. 

GOLF TOURNAMENT 

Golf Tournament 

Saturday, August 13, 2005 + 8:45 a.m. - 4:00 p.m. 

Begin [AFP 2005 with a relaxing round of golf with your 
friends. This year’s tournament will be held at Waverly Woods 
Golf Club, which was recognized as the “2002 Maryland 

Course of the Year” for its unique design and playability. The 

appeal of this new but mature and lush course is its wide-landing 
areas for tee shots while much of the challenge comes from the 
small, undulating greens. Course designer Arthur Hills was 

selected by Golf Digest magazine as one of their “Top Five 
Favorite Present-Day Architects.” Everyone is welcome to play 

in this fun best-ball tournament. Registration fee includes green 

fees, cart, range balls, transportation to and from the course, 

a box lunch and prizes! 



DAYTIME TOURS 

Welcome to Washington 
Saturday, August 13, 2005 + 9:00 a.m. -5:00 p.m. 

Welcome to 
America’s most unique 
city! One of the few 
capitals founded as a 
show-place and a 
seat of government, 
Washington is really 

several cities in one 
and you will get a 
chance to experience 
something of each. 

This all-encompassing tour of Washington is designed to 
introduce you to the most magnificent monuments, memorials 

and architectural structures of the city. You will ride by the White 
House, Washington Monument, Capitol Building, Supreme Court, 
Library of Congress, Smithsonian Complex, as well as many other 
Washington attractions. You will stop at the Lincoln Memorial, 
World War |] Monument, Vietnam Veterans Memorial, Korean 

War Veterans Memorial, and the Jefferson Memorial. 

While visiting these sites, you will hear the story of 
Washington's unique city plan devised by the gifted architect, 
Pierre L’Enfant. L’Enfant was the master architect who envisioned 
placing broad avenues, dramatic vistas and plentiful parkland 
in what was then a swamp. 

Lunch will be at Washington, D.C.’s historic Union Station, 

a Beaux Arts national landmark. After lunch, guests may enjoy 
over 100 stores in which to browse and window shop. 

Baltimore City Tour by Land and by Sea 
Sunday, August 14, 2005 + 10:00 a.m. -2:00 p.m. 

Guests will take a 
guided tour through the 
historic Mt. Vernon, 
Federal Hill and Fells 
Point neighborhoods. 
Once arriving in Fells 
Point, the original 

harbor of Baltimore, 

a costumed Living- 
History Narrator 

brings to life 
Baltimore’s colorful history with stories about real people. Lunch 
in an authentic Fells Point pub is also included. 

Then sail aboard a blue and white Water Taxi out to the 
place where Francis Scott Key wrote our nation’s anthem. From 
the water, you'll see where British ships fired on Fort McHenry 
in 1814. 

From the fastest sailing vessels in the history of the Navy to 
the arrest of Southern sympathizers in City Hall at the beginning 
of the “War between the States”, to the oldest continually 
working waterfront in the country, you'll take home a new 
opinion of Baltimore as a stalwart city of national importance. 

Annapolis Past and Present 
Monday, August 15, 2005 + 9:00 a.m. -2:00 p.m. 

The brick streets, the charming church, state circles around 

which colonial era homes and inns are built, and the history that 

breathes from every antique house all contribute to a fascinating 
day's adventure in Maryland’s Capital, Annapolis. 

You'll begin with a walking tour of the historic center of 
Annapolis. Led by costumed guides you will hear fascinating 
stories. 

The State House, the oldest 

continually operating in the US, 

is another highlight of your visit. 
It is where George Washington 

resigned as Commander-in-Chief 

of the Continental Armies. 
There’s much more to this 

quaint seaport town, and as you 

continue your exploration, you'll 

walk through the US Naval 

Academy, with its stately brick 

campus, and passing Bancroft 

Hall Dormitory, where thousands 

of midshipmen are fed in a matter 
of minutes; the famous Tecumseh statue, which serves as an 

Academy mascot; and stopping at the Chapel and at the dolphin- 

supported grave of Naval hero John Paul Jones. 

Lunch will be served at the historic Maryland Inn. The 

Maryland Inn has a rich history - dating back to our country’s 

revolutionary era. 

PLEASE NOTE: Photo Identification is required for admittance to 

the US Naval Academy. 

A Taste of Baltimore from the Inside 

Tuesday, August 16, 2005 + 10:30 a.m. -3:30 p.m. 

Take a guided 

tour through the new 

world headquarters 

of Phillips Foods in 

Baltimore, where 

millions of crab cakes 
and seafood products 

are prepared for 

distribution across the 

country. Known for 

award-winning Mary- 
land style crab cakes and simple dedication to quality, Phillips 
has served millions of seafood lovers from around the world. 

Guests will see how Phillips produces more than 150 crab 

cakes per minute - 80,000 crab cakes a day -20 million crab 

cakes per year! Then, get a true taste for blue crab with a 
Maryland crab cake sandwich. 

Next, it’s on to Clipper City Brewing Company. Clipper City 

is Baltimore's largest brewing facility producing hand-crafted 
draught and bottled beers. Enjoy complimentary samples after 

the tour featuring Baltimore's “best locally brewed beer.” 

Chesapeake Bay Cooking Class 
Wednesday, August 17, 2005 + 10:00 a.m. - 1:00 p.m. 

Executive Chef Jerry Pellegrino 

is fascinated by food and wine, and 

the way they work in harmony on 

the palate. His understanding of the 

two goes all the way to the mole- 

cular level, drawing on his advanced 

education in molecular biology. His 

cuisine is simple and surprising, pair- 

ing unexpected ingredients together 

to work with wines from the US. 

Participate and observe as the Chef prepares regional 

specialties step-by-step. You will dine on the chef's creations and 

learn about what makes a wine complement or clash with cuisine. 

Each course will be served with Maryland wines - Cheers! 
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IMPORTANT! Please read this information before completing your 

registration form. 

MEETING INFORMATION 

Register to attend the world’s leading food safety conference. 

Full Registration includes: 

* Technical Sessions 

* Symposia 

* Poster Presentations 

* lvan Parkin Lecture 

* John H. Silliker Lecture 

+ Awards Banquet 

* Exhibit Hall Admittance 

* Cheese and Wine Reception 
+ Exhibit Hall Reception 

* Program and Abstract Book 

4 EASY WAYS TO REGISTER 

Complete the Attendee Registration Form and submit it to the 

International Association for Food Protection by: 

.@* Online: www.foodprotection.org 

Fax: 515.276.8655 

Mail: 6200 Aurora Avenue, Suite 200W 

Des Moines, IA 50322-2864, USA 

Phone: 800.369.6337; 515.276.3344 

The early registration deadline is July 13, 2005. After this date, late 
registration fees are in effect. 

REFUND/CANCELLATION POLICY 

Registration fees, less a $50 administration fee and any applicable 

bank charges, will be refunded for written cancellations received 

by July 29, 2005. No refunds will be made after July 29, 2005; 

however, the registration may be transferred to a colleague with 

written notification. Refunds will be processed after August 22, 2005. 

Event and tour tickets purchased are nonrefundable. 

STUDENT FUNDRAISER 

Help support the students with their annual fund raiser. See page 318 

to order T-shirts or polo shirts. 

International Association for 

Food Protection. 
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EXHIBIT HOURS 

Sunday, August 14, 2005 

Monday, August 15, 2005 

8:00 p.m. - 10:00 p.m. 

8:00 a.m. - 11:00 a.m. 

1:00 p.m. - 6:15 p.m. 

Tuesday, August 16, 2005 8:00 a.m. - 2:00 p.m. 

DAYTIME TOURS = Lunch included 

Saturday, August 13, 2005 

Welcome to Washington 

9:00 a.m. - 5:00 p.m. 

Sunday, August 14, 2005 

Baltimore City Tour by Land and by Sea 

Monday, August 15, 2005 

Annapolis Past and Present 

10:00 a.m. - 2:00 p.m. 

9:00 a.m. -2:00 p.m. 

Tuesday, August 16, 2005 

A Taste of Baltimore from the Inside 

10:30 a.m. - 3:30 p.m. 

Wednesday, August 17, 2005 10:00 a.m. - 1:00 p.m. 

Chesapeake Bay Cooking Class 

EVENING EVENTS 

Saturday, August 13, 2005 

Orioles Baseball Game 3:30 p.m. - 7:30 p.m. 

Sunday, August 14, 2005 

Opening Session 7:00 p.m. - 8:00 p.m. 

Cheese and Wine Reception 8:00 p.m. - 10:00 p.m. 

Sponsored by Kraft Foods North America 

Monday, August 15, 2005 

Exhibit Hall Reception 

Sponsored by DuPont Qualicon and REMEL, Inc. 

5:00 p.m. - 6:30 p.m. 

Monday Night Social - Harbor Cruise 6:30 p.m. - 1 0:00 p.m. 

Tuesday, August 16, 2005 

Little Italy Walking Tour and Dinner 6:30 p.m. - 10:30 p.m. 

Wednesday, August 17, 2005 

Awards Banquet Reception 6:00 p.m. - 7:00 p.m. 

Awards Banquet 7:00 p.m. - 9:30 p.m. 

GOLF TOURNAMENT 

Saturday, August 13, 2005 

Golf Tournament at Waverly Woods Golf Club 8:45 a.m. - 4:00 p.m. 

HOTEL INFORMATION 

For reservations, contact the hotel directly and identify yourself as an IAFP 
2005 attendee to receive a special rate of $149 per night, single/double 
or make your reservations online. This special rate is available only until 
July 13, 2005 or until sold out. 

Baltimore Marriott Waterfront Hotel 
700 Aliceanna St. 

Baltimore, Maryland 21202 
Phone: 800.228.9290 +» 410.385.3000 + Fax: 410.895.1910 

Web site: www.stayatmarriott.com/IAFP2005 

(Group Code iafiafa) 

TRAVEL DISCOUNTS 

Visit our Web site at www.foodprotection.org 

for air travel, Amtrak and rental car information. 
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wf 

Firstname (as itwill appear on your badge) 

Employer 

Mailing Address (Please specify: Home Work) 

City State/Province 

Telephone Fax 

a & Regarding the ADA, please attach a brief description of special requirements you may have. 

ttendee RegistrationForm 
Member Number: 

Postal/Zip Code 

Member since: 

IAFP occasionally provides Attendees’ addresses (excluding phone and E-mail) to vendors and exhibitors supplying products and services for the food safety industry. 
If you prefer NOT to be included in these lists, please check the box. 

PAYMENT MUST BE RECEIVED BY JULY 13, 2005 TO AVOID LATE REGISTRATION FEES 

REGISTRATION FEES: 

Registration 

Association Student Member 

Retired Association Member 

One Day Registration* O Mon. © Tues. © Wed. 

Spouse/Companion* (Name): 

Children 15 & Over* (Names): 

Children 14 & Under* (Names): 

“Awards Banquet not included 

MEMBERS 

$ 385 ($ 435 late) 

$ 78 ($ 88 late) 

$ 78($ 88 late) 

$ 210 ($235 late) 

$ 55 ($ 55 late) 

$ 25 ($ 25 late) 
FREE 

NONMEMBERS 

$ 583 ($633 late) 
Not Available 

Not Available 

$ 320 ($345 late) 

$ 55 ($ 55 late) 

$ 25 ($ 25 late) 

FREE 

TOTAL 

EVENING EVENTS: 

Golf Tournament (Saturday, 8/13) 

Baseball Game (Saturday, 8/13 — 3:30 p.m.—7:30 p.m.) 

Student Luncheon (Sunday, 8/14) 

Monday Night Social — Harbor Cruise (Monday, 8/15) 

Children 14 and under 

Tuesday Evening — Little Italy Walking Tour and Dinner (Tuesday, 8/16) 

Additional Awards Banquet Ticket (Wednesday, 8/17) 

135 ($145 late) 

26 ($ 36 late) 

5 ($ 15 late) 

45 ($ 55 late) 

40 ($ 50 late) 

92 ($102 late) 

50 ($ 60 late) 

# OF TICKETS 

DAYTIME TOURS: (Lunch included in daytime tours) 

Welcome to Washington (Saturday, 8/13) 

Baltimore City Tour by Land and by Sea (Sunday, 8/14) 

Annapolis Past and Present (Monday, 8/15) 

A Taste of Baltimore from the Inside (Tuesday, 8/16) 

Chesapeake Bay Cooking Class (Wednesday, 8/17) 

ae 
O 1& reeset PAYMENT OPTIONS: 

[I Check Enclosed 

Credit Card # 

Name on Card 

Signature 

("1 Check box if you are a technical, poster, or symposium speaker. 

$ 89 ($ 99 late) 

$ 74 ($ 84 late) 

$ 125 ($135 late) 

$ 80 ($ 90 late) 

$ 99 ($109 late) 

TOTAL AMOUNT ENCLOSED $ 

US FUNDS on US BANK 

Expiration Date 

6200 Aurora Avenue, Suite 200W 

International Association for Des Moines, IA 50322-2864, USA 
Phone: 800.369.6337 » 515.276.3344 

FOOd Protection, £%3'227825 ccionor 
Web site: www.foodprotection.org 

JOIN TODAY AND SAVE!!! 
(Attach a completed Membership application) 

EXHIBITORS DO NOT USE THIS FORM 
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STUDENT FUNDRAISER! 

urchase an IAFP 2005 long-sleeve T-shirt or Polo Shirt 
from the Student PDG to help raise money in support of 
our Students. Pre-ordered T-shirts are $18.00 and Polo 

shirts are $25.00. Shirts will be available for pick-up from the 
SPDG booth throughout IAFP 2005. All order forms are due 
by July 13th. If you have any questions, contact Renee Raiden 
at rraiden@vt.edu. 

IAFP SPDG Shirt Order Form 

If you choose to pay by credit card, make sure you include the amount to be charged. If you are paying 
by check make checks payable to [AFP and enclose the check with your order form. Please mail order 

forms for receipt by July 13, 2005 for pre-orders. 

Please return order form to the following address: Renee Raiden, Virginia Tech, 22 Food Science Bldg,., 
Blacksburg, VA 24061-0418; Fax: 540.231.9293. 

Mailing Address 

State/Province Country Postal/Zip Code 

Telephone 

Quantity T-shirts 
(long-sleeve) 

Polo Shirts 

Sear SS 

METHOD OF PAYMENT: [7] gia [7] Oo | © | 
(Payable to IAFP) ; P TOTAL AMOUNT ENCLOSED $ 

US FUNDS on US BANK 

([T Check or Money Order Enclosed 

Credit Card # 

Name on Card 

Signature Expiration Date = 
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Contribute to the 

Eighth Annual 

Foundation Fund Silent 

Auction Today! 

Silent Auction during [AFP 2005, the Association's 92nd Annual Meeting in Baltimore, 
Maryland, August 14-17, 2005. The Foundation Fund supports: 

Ivan Parkin Lecture 
Travel support for exceptional speakers at the Annual Meeting 
Audiovisual Library 
Developing Scientist Competition 

Shipment of volumes of surplus JFP and FPT journals to developing countries through FAO in Rome 

7 he Foundation of the International Association for Food Protection will hold its Annual 

Support the Foundation by donating an item today. A sample of items donated last year included: 

Bausch & Lomb Student Microscope - Georgia Gift Basket 
Brazil Cook’s Tour - International Food Safety Icons CD 
Country Cured Ham * New York State Pure Maple Syrup 
Cultured Pearl Necklace - Premium Export Brandy 
The Food Safety Professional Guide Set Wine 

Complete the form and send it in today. 

Description of Auction Items 

Estimated Value 

Name of Donor 

Company (if relevant) 

Mailing Address 
(Please specify: [Home 4 Work) 

City State or Province 

Postal Code/Zip + 4 Country 

Telephone # Fax # 

E-mail 

Return to: 

Donna Gronstal 

International Association for Food Protection 

6200 Aurora Avenue, Suite 200W . ue 

slesiuaea canada es International Association for 

Foe 815.278.8555 Food Protection, 
E-mail: dgronstal@foodprotection.org 
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WORKSHOP | WORKSHOP 2 WORKSHOP 3 

METHODS TRENDING DATA FOODBORNE 

Friday, August 12 Friday, August 12 INVESTIGATIONS 
1:00 p-m. to 5:00 p.m. 1:00 p.m. to 5:00 p.m. Friday and Saturday 

Statistics as a Tool for the Statistics as a Tool for the August 12-13 

Microbial Evaluation of Foods Microbial Evaluation of Foods 8:00 a.m. to 5:00 p.m. 

Epidemiology and Foodborne 

Iliness: How Disease 

is Detected and How 

Methods, Methods Everywhere Out of the Filing Cabinet Investigations Proceed 

but Which is Right for Me? and Into Use: Real World 
Selection and Verification 

of Methods 

Saturday, August 13 Saturday, August 13 
8:00 a.m. to 4:30 p.m. 8:00 a.m. to 4:30 p.m. 
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Experience with Trending Data 

Monday Night 
Social - 

Harbor Cruise 

Monday, August 15, 2005 
6:30 p.m. - 10:00 p.m. 

Cost: $45.00 @ $55.00 after July 13 

Price includes dinner 

Purchase your ticket online at www.foodprotection.org 
or call the Association office at 800.369.6337; 515.276.3344 
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Take advantage of one of your Member benefits: 

IAFP Online 

Membership Directory 

All you need is your Member number and password 

(your last name). 

If you have any questions, 
E-mail Julie Cattanach at 

jcattanach@foodprotection.org 

Order Your 
Before Disaster Strikes 

Booklet Today! 

Before Disaster Strikes... 

A Guide to Food Safety in the Home 

Available in Spanish BEFORE 
DISASTER STRIKES... 

See page 331 in this issue of FPT A GUIDE 
or Contact the Association office eee a” 

at 800.369.6337; 515.276.3344 

Go to our Web site at 

www.foodprotection.org 
and place your order. Food Protection, 

6200 Aurora Ave., Suite 200W 

Des Moines, |A 50322-2864 

International Association for 

Food Protection, 
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MAY 

* [-3, 2005 Food Marketing Institute 
Show, McCormick Place Convention 

Center, Chicago, IL. For more informa- 

tion, call 202.220.0657; E-mail: fmi@ 

fmi-.org. 

1-3, ADPI/ABI Annual Conference, 

Fairmont Hotel, Chicago, IL. For more 

information, call ADPI at 630.530. 

8700; E-mail: info@adpi.org. 

2-6, Thermal Processing: Prin- 

ciples & Practices in Food Preser- 

vation, Guelph Food Technology Cen- 

tre, Guelph, Ontario, Canada. For more 

information, contact Marlene Inglis at 

519.821.1246; E-mail: minglis@gftc.ca. 

11-12, Essentials of Auditing Man- 

agement, Las Vegas, NV. For more in- 

formation, call 708.957.8449 or go to 

www.silliker.com. 

12-14, Interbake China 2005, 

Guangzhou International Conventional 

and Exhibition Center, Guangzhou, 

China. For more information, contact 

Ms. Athena Wu at 86.20.87746095; 

E-mail: sales@faircanton.com or go to 

www.faircanton.com. 

12-17, The 30th National Confer- 

ence on Interstate Milk Shipments, 

Hyatt on Capitol Square, Columbus, OH. 

For more information, contact Leon 

Townsend at 502.695.0253; E-mail: 

ltownsend@ncims.org. 

17-18, Breaking News on Practical 

HACCP and Food Safety, Oakfield 

Farm, Johannesburg, Gauteng, South 

Africa. For more information, contact 

Susan Peterson at (011)609.5886; 

E-mail: haccp@telkomsa.net. 

17-18, Pennsylvania Association of 

Milk, Food and Environmental 

Sanitarians Annual Spring Meeting, 

Penn State University, State College, PA. 

For more information, contact Gene 

Frey at 717.397.0719; E-mail: erfrey@ 

landolakes.com. 

17-19, Intermediate Laboratory 

Methods in Food Microbiology, 

South Holland, IL. For more informa- 

tion, call 708.957.8449 or go to 

www.silliker.com. 

18, Allergen Program Toolkit for 

Food Service & Retail, Guelph Food 

Technology Centre, Guelph, Ontario, 

Canada. For more information, contact 

Marlene Inglis at 519.821.1246; E-mail: 

minglis@gftc.ca. 

19, Ohio Association of Food and 

Environmental Sanitarians Spring 

Meeting, Waldo, OH. For more infor- 

mation, contact Gloria Swick-Brown at 

614.466.7760; E-mail: gswick@odh. 
ohio.gov. 

23-26, 3-A SSI Annual Meeting, 

Four Points by Sheraton Milwaukee, 

Milwaukee,WI. For more information, 

contact Timothy Rugh at 703.790. 

0295; E-mail: trugh@3-a.org. 

23-26, AOAC Midwest Section 

Meeting and Expo, Kansas City, MO. 

For more information, contact Ron 

Jenkins at 816.891.0442; Web site: 

www.midwestaoac.org. 

24, Associated Illinois Milk, Food 

and Environmental Sanitarians 

Annual Spring Meeting, Bloomington, 

IL For more information, contact Don 

Wilding at 217.785.2439; E-mail: 

dwilding@idph.state.il.us. 
24-26, Penn State Food Microbi- 

ology Short Course Detection and 

Control of Foodborne Pathogens, 

Penn State University, Berks-Lehigh 

Valley College, Reading, PA. For more 

information, contact Dr. Hassan 

Gourama at 610.396.6121; E-mail: 

hxg7@psu.edu; http://foodsafety. 
cas.psu.edu. 

31, Microbiology VI: Salmonella 

Control, Guelph Food Technology 

Centre, Guelph, Ontario, Canada. For 

more information, contact Marlene Inglis 

at 519.821.1246; E-mail: minglis@gftc.ca. 

JUNE 
6, HACCP for On-line Supervisors, 

GFTC, Guelph, Ontario, Canada. For 

more information, contact Marlene 

Inglis at 519.821.1246; E-mail: minglis@ 
gftc.ca. 

7-8, Sensory Evaluation, Part I, 

GFTC, Guelph, Ontario, Canada. For 

more information, contact Marlene 

Inglis at 519.821.1246; E-mail: minglis@ 

gftc.ca. 

8, Texas Association for Food Pro- 

tection Annual Meeting, Omni 

Hotel, Austin, TX. For more infor- 

mation, contact Tom Supak at 979.836. 

7977; E-mail: tommy.supak@bluebell. 

com. 

9-10, Sensory Evaluation, Part II, 

GFTC, Guelph, Ontario, Canada. For 

more information, contact Marlene 

Inglis at 519.821.1246; E-mail: minglis@ 

gftc.ca. 

12-15, 4th IDF International Mas- 

titis Conference, Maastricht, The 

Netherlands. For more information, go 

to www. fil-idf.org/mastitis2005. 

13-14, Brazil Association for 

Food Protection Annual Meeting, 

Conselho Regional de Quimica do 

Estado de Sao Paulo, Sao Paulo, SP, Bra- 

zil. For more information, contact 

Maria Teresa Destro at 55.113.091. 

2199; E-mail: mtdestro@usp.br. 

15-17, Advanced Meat Processing, 

GFTC, Guelph, Ontario, Canada. For 

more information, call 519.821.1246; 

E-mail: gftc@gftc.ca. 

16-24, XXV Quarter Century Gala 

International Workshop/Sympo- 

sium on Rapid Methods and Auto- 

mation in Microbiology, Kansas State 

University, Manhattan, KS. For more in- 

formation, contact Daniel Y. C. Fung at 

785.532.5654; E-mail: dfung@oznet. 

ksu.edu. 

29-30, 4th European Young Cereal 

Scientists and Technologists Work- 

shop, Vienna, Austria. For more infor- 

mation, call 32.16204035 or go to 

www.boku.ac.at/diwt. 

JULY 

12-14, HTST Pasteurization and 

Controls Seminar, LaQuinta Inns 

& Suites, San Antonio, TX. For more 

information, call 210.628.1596; E-mail: 

mvk1030@aol.com. 

AUGUST 

12-13, [AFP 2005 Workshops, 

See page 320 of this issue. 

14-17, IAFP 2005, the Assoc- 

iation’s 92nd Annual Meeting, 

Baltimore Marriott Waterfront Hotel, 

Baltimore, MD. For more information, 

see page 317 of this issue or contact 

Julie Cattanach at 800.369.6337; 

E-mail: jcattanach@foodprotection. 

org. 

15-19, Culinology Arts for Food 

Technologists, A Culinology® Work- 
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shop, The Culinary Institute ofAmerica, 

St. Helena, CA. For more information, 

contact Deb North at 404.252.3663; 

E-mail: dnorth@kellencompany.com. 

SEPTEMBER 

11-14, 4th International Whey 

Conference, Chicago, IL. For more 

information, contact James Page at 

630.530.8700 or go to www.lWC- 

2005.org. 

20-22, New York State Association 

for Food Protection Annual Meet- 

ing, Holiday Inn, Liverpool, NY. For 

more information, contact Janene 

Lucia at 607.255.2892; E-mail: jgg3@ 

cornell.edu. 

20-22, Washington Association for 

Food Protection Annual Confer- 

ence, Campbells Resort on Lake 
Chelan, Chelan, WA. For more infor- 

mation, contact Bill Brewer at 206. 

363.5411; E-mail: billbrewer!@juno. 

com. 

23-27, The 7th International Exhi- 

bition on Food & Drink Industry, 

International Exhibition & Convention 

Center, Hochiminh City, Vietnam. For 

more information, contact Nguyen Ba 
Vinh at 84.90340.6383; E-mail: vinhba 

@bhn.vnn.vn. 

OCTOBER 

11-13, HTST Pasteurization and 

Controls Seminar, LaQuinta Inns 

& Suites, San Antonio, TX. For more 

information, call 210.628.1596; E-mail: 

mvk1030@aol.com. 

11-13, North Dakota Environmen- 

tal Health Association Annual 

Meeting, Holiday Inn, Fargo, ND. For 

more information, contact Deb Larson 

at 701.328.1291; E-mail: djlarson@ 

state.nd.us. 

MEETINGS 

L 

AUGUST 14-17, 2005 
Baltimore, Maryland 

AUGUST 13-16, 2006 
Calgary, Alberta, Canada 

JULY 8-11, 2007 

Lake Buena Vista, Florida 

AUGUST 3-6, 2008 

Columbus, Ohio 
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ASSISTANT OR ASSOCIATE PROFESSOR 

OF PRE-HARVEST SAFETY OF FOODS OF ANIMAL ORIGIN 

The Department of Large Animal Clinical Sciences, College of Veterinary Medicine and the 

National Food Safety and Toxicology Center at Michigan State University are seeking applicants for 

a faculty position to foster and support the pre-harvest safety of food products of animal origin. This 

is a tenure-track position with annual-year appointment at the rank of assistant or associate 

professor. The major responsibility is to direct and expand the on-line Professional Masters 

(ProMS) in Food Safety program. This includes developing a high-quality, scholarly program of 

instruction in the area of pre-harvest safety of food products of animal origin. In addition to the on- 

line program, this person will be expected to contribute to undergraduate, graduate, and 

professional instruction in the University. A primary emphasis will be placed on leadership in 

distance education. An additional responsibility is to enhance cooperation and facilitate the creation 

of new, cooperative programs among the Department of Large Animal Clinical Sciences, the 

National Food Safety and Toxicology Center, the Diagnostic Center for Population and Animal Health, 

and external partners. The successful candidate will be expected to develop a creative, independent, 

and productive research program in the safety of food products of animal origin, including publication of 

the results in professional/scientific journals. 

The National Food Safety and Toxicology Center is an integrative unit at MSU, with faculty 

from many departments contributing to its mission to reduce food-related disease globally through 

research, education, and outreach. Pre-harvest safety of food products of animal origin refers to 

safety considerations in the production and transport of live-stock, through the slaughter process. 

The on-line, Professional Master of Science in Food Safety Program at Michigan State University is 

an accredited Master of Science in Food Safety degree program offered through the College of 
Veterinary Medicine. This is a non-thesis program intended for mid-career/mid-management 

working professionals. 

Qualifications: DVM degree or equivalent and PhD, MPH, or equivalent post graduate degree 

with an emphasis in the pre-harvest safety of foods of animal origin. This could range from animal 

production through animal transport and slaughter processing. Familiarity with food animal 

production and processing systems. Knowledge and experience with applied epidemiological 

methods is desirable. Demonstrated experience and skills in distance education. Although 

experience teaching an on-line course will be of benefit, greater emphasis in selection for this 

position will be placed on organizational aspects of on-line teaching and an understanding of its 

potential impact on the educational landscape. Excellent speaking and writing skills and the ability 

to communicate effectively with professional peers and colleagues, livestock producers, and 

students. Excellent skills in networking and partnership development. 

The application deadline is June 30, 2005, or until a suitable candidate is identified. Contact Dr. 

Barbra Straw, Search Committee Chairperson, Department of Large Animal Clinical Sciences, 

Michigan State University, East Lansing, MI 48824. 

MSU is an Affirmative Action/Equal Opportunity Institution 
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Director of Regulatory Affairs, Scientific 
and Regulatory Affairs Department 

The National Milk Producers Federation 
(NMPF) is seeking a full-time Director of Regulatory 
Affairs for the Scientific and Regulatory Affairs 
department. NMPF, based in Arlington, VA, 
develops and carries out policies that advance the 
well-being of U.S. dairy producers and the cooper- 
atives they collectively own. The members of 

NMPF’s 32 cooperatives produce the majority of the 

U.S. milk supply, making NMPF the voice of nearly 

50,000 dairy producers on Capitol Hill and with 

government agencies. 
We are seeking an individual who possesses 

good written and oral communications skills and is 

organized, detail-oriented, able to handle multiple 

tasks, able to meet short deadlines with a positive 

attitude and is proficient in general computer 
software applications, including Microsoft Word, 

Excel, PowerPoint, and Outlook. 

Qualifications: 

MS or Ph.D. (preferred) in Food Science, 
Dairy Science, or related field. 

Experience interpreting and working with 

technical regulations and standards. 

Experience interacting with regulatory 

agencies. 

Specific Responsibilities: 

* Support the Vice President of Scientific 

and Regulatory Affairs in developing and 
managing the scientific and technical support 

activities to achieve NMPF public policy 
objectives related to public health, food 
safety, food security, nutrition, standards of 
identity, and international standards. 
Identify and address scientific and technical 
elements of current and proposed regulations 
impacting dairy producers and processors. 
Provide relevant and substantive assistance 

to NMUPF members on a wide variety of 
technical issues. 
- Manage and conduct liaison activities 

with key federal and state regulatory 
agencies, international organizations, 
scientific, professional, and technical 

information groups. 

Provide technical, regulatory and scientific 

support for NUPF Communications, 
Economics, Government Relations, and 

Trade Policy staff. 

NMPF offers a convenient, Metro-accessible 

location and a friendly working environment. 

Compensation: commensurate with experience 

To apply, send a cover letter and resume to 
info@nmpf.org or fax to (703) 841-9328. No phone 

calls please. 

MICROBIOLOGIST/FOOD SAFETY 

Kraft Foods (NYSE: KFT) is a global leader in 

branded foods and beverages with 2003 net revenues 

of more than $31 billion. Built on more than 100 years 

of quality and innovation, Kraft has grown from 

modest beginnings to become the largest food and 

beverage company headquartered in North America 

and second largest in the world, marketing many 

popular brands in more than 150 countries. 

Currently, we are seeking a Microbiologist/Food 

Safety, for our Tarrytown, NY and East Hanover, NJ 

locations. This person will be responsible to: 

* Conduct microbiological safety and stability 

assessments on a variety of KF products and 

processes. 
Provide expert guidance to Product/Process 

Development, Operations and Division/Sector 

Quality on HACCP and microbiological issues. 

Design and conduct microbiological challenge 

studies to demonstrate product safety and 

stability. 

Provide support for enhancing and improving 

in-plant environmental controls. 

Requirements are: 

* MS Food Microbiology or equivalent. 

* 5-10 years of experience in Food Industry (with 

BS). 1-4 years of experience in Food Industry 

(with MS). 

Knowledge of food microbiology and analytical 

methods. 

Knowledge of HACCP principles and HACCP plan 

development. 

Knowledge of pathogen control in food manu- 

facturing plants. 

Superior interpersonal communications skills. 

Send resume to: GT&Q@KRAFT.COM 



ADVERTISING INDEX 

Food Processors Institute Renewing upon 
your first notice 

saves the 

Association 

time and 

resources and 

keeps your dues 

to a minimum. 

er 

Zs Now Get 3-A SSI Standards Subscriptions Online 
with company-wide, multi-user access right from your desktop! 

Two Industry Leaders Join Forces 

3-A Sanitary Standards Inc.,a leader in standards for food sanitation and hygiene, has joined ( 
forces with Techstreet, a leader in online information delivery services, to bring you 3-A SSI TECHSTRE ET 

standard subscriptions online — an economical, efficient way to provide your whole company recuwicat INFORMATION SUPERSTORE 

with just the standards you need — precisely when and where you need them. 

The Benefits to You 

Company-wide, multi-user access to all 3-A SSI standards in electronic PDF format 

Always up-to-date — new and revised editions are automatically included 

Immediate access, 24x7x365, from any worldwide location with internet access 

Customized subscriptions let you buy just the standards you need 

Comprehensive reporting of usage and performance 

No IT integration required, no new software or hardware is necessary 

P 3-A SSI sample subscription user screen 
The Value to Your Organization 

Increase productivity and efficiency 

Shorten product time to market 

Decrease internal and external costs 

To learn more, obtain price quotes, 
or register for the 3-A SSI subscriptions 

service, please contact Techstreet 

Facilitate better and faster decision-making at 800.699.9277 or send E-mail 
Improve quality and safety to subscriptions@techstreet.com. 

Eliminate redundant spending Outside the US and Canada, 
G inf : ddami kf 7 re : call 734.302.7801 or fax your 
uarantee current information and eliminate rework from using outdated information request to 734.302.781 I. 

Don’t forget to visit the 3-A Online Store 
3-A SSI Standards at www.3-a.org/standards/standards.htm, 

ee Me Neblett g where you can search, order and download 

www.3-a.org/standards/standards.htm from thousands of standards and other 
technical documents. 
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Letter to the Editor 

“Biocontrol of Psychrotrophic Enterotoxigenic Bacillus cereus in a Nonfat Hard Cheese by an Enterococcal Strain—- 
Producing Enterocin AS-48,” A Comment on: J. Food Prot. me 1517-1521 ce Han M. L. J. Joosten, Nicole Garofalo. 
and Manue! Nufiez 3 ‘ ‘ a 

Articles 
An Investigation of Escherichia coll 0157 Contamination of Cattle ire =o at an Abattoir Nareile Feuer: Gien 
Higgs, Pau! Vanderlinde, and Patricia Desmarchelier 

One-Year (2003) Nationwide Pork Carcass Microbiologia! Baseline Data + Survey in Taiwan eee Sheng Y Yeh,” Shih-Ping 
Chen, and Jiunn-Horng Lin...... 

Food Safety and Inspection Service menial Testing init for Escherichia coli 0157:H7 in Raw Ground Beef Alecia 
Larew Naugle,* Kristin G. Holt, Priscilla Levine, and Ron Eckel . . 

Prevalence of Campylobacter, Saimonelia, and Escherichia coil on the External | Packaging of Raw Meat F. Burgess, C. | 
Little,” G. Allen, K. Williamson, and R. T. Mitchell ............ 

Interaction of Saimonelia enterica Subspecies enterica Serovar 9 Typhimrtm and Lvaspi Bean (Phaseolus — Plants 
Bhoj Raj Singh,” Mudit Chandra, and Ravikant Agarwal .. 

In Situ Localization of Escherichia coli 0157:H7 in Food awe Confocal Scanning Li Laser Microscopy Mark Auty, Geraldine 
Duffy, David O’Beirne, Aoife McGovern, Elaine Gleeson, and Kieran Jordan’ . 

Evaluation by Differential ——s sansiniciind of the Effect of Acid, Ethanol, and NaCl on Escherichia coli Jaesung Lee 
and Génil Kaletung” 

Elimination of Listeria monocytogenes Biofilms ws Ozone, Chiorine, and € Hycrogen P Peroxide Justin B. Robbins, Christopher 
W. Fisher, Andrew G. Moltz, and Scott E. Martin* 

inhibitory Effects of Organic Acid Salts for Control of Listeria monocytogenes on Frankturters Zheng L Lu, Joseph G. 
Sebranek,” James S. Dickson, Aubrey F. Mendonca, and Theodore B. Bailey .. 

Eradicating Listeria momceviceasee from Fully Cooked Franks by Using an Integrated srehetasehteiteaine System 
R. Y. Murphy,* R. E. Hanson, N. Feze, N. R. Johnson, L. L. Scott, and L. K. Duncan 

Destruction of Listeria monocytogenes in Sturgeon (Acipenser transmontanus) Caviar "7 a Combination of Nisin with 
Chemical! Antimicrobials or Moderate Heat M. Al-Holy, M. Lin, and B. Rasco* 

Comparative Analysis of Shigella boydii 18 Foodborne Outbreak Isolate and Related Enteric Bacteria: Role of rpoS and 
adiA in Acid Stress Response Yvonne C. Chan and Hans P. Blaschek* 

Behavior of Yersinia enterocolitica Strains Inoculated in Mode! Cheese Treated with High Hydrostatic Pressure Silvia De 
Lamo-Castelivi, Marta eee Tomas RES Pedemonte, M. Manuela Hernandez-Herrero, Buenaventura Guamis, and Artur X. 
Roig-Sagués .. 

Evaluation of Consumable Household Products for nee Retail Skiniess, Boneless Chicken Breasts L. H 
McKee,” L. Neish, A. Pottenger, N. Flores, K. Weinbrenner, and M. Remmenga 

Incidence, Radioresistance, and Behavior of Psychrobacter spp. in Rabbit Meat José M. Rodriquez-Calleja, Margaret F 
Patterson, Isabel Garcia-Lépez, Jesus A. Santos, Andrés Otero, and Maria-Luisa Garcia-Lopez* 

Synergistic Effects of Combining Biocontro! en with Silicon — Postharvest Diseases of Jujube Fruit Shiping 
Tian,” Guozheng Qin, and Yong Xu . 

Multiplex PCR for Simultaneous Detection of Sa/monelia spp., Listeria monocytogenes, and Escherichia coli 0157:H7 in 
Meat Samples Susumu Kawasaki,” Naoko Horikoshi, Yukio Okada, Kazuko Takeshita, Takashi Sameshima, and Shinichi 
Kawamoto écnnensbans aeestns as 

Combination of immunomagnetic Separation with Real-Time PCR for Rapid Detection of Sa/moneiia in Milk, Ground Beef, 
and Alfaifa Sprouts Birce Mercanogiu and Manse! W. Griffiths* 

Evaluation of Primary Models To Describe the Growth of Pichia anomaia and Study of Temperature, NaCl, and pH Effects 
on Its Biological Parameters wey pares Surface eats F. N. Arroyo, M. C. Duran Quintana, and A. Garrido 
Fernandez* : ‘a 

Immunoenhancing Effects of a New Probiotic Strain, Lactobacillus fermentum PL9005 Jong-Hwan Park, Yeonhee Lee, 
Enpyo Moon, Seung-Hyeok Seok, Sun-A Cho, Min-Won Baek, Hui-Young Lee, Dong-Jae Kim, and Jae-Hak Park” 

Cadmium in Cephalopod Molluscs: Implications for Public Health M. M. Storelli, G. Barone, and G. O. Marcotrigiano* 

Acute and Genetic nee of Essential Oll Extracted from Litsea cubeba er Pers. Man Luo, Li-Ke pies and Guo-Lin 
Zou" 

Feedstock Optintention of In-Vessel Food Waste nisi systems for Inactivation of Pathogen Microorganisms 
Deniz Cekmecelioglu, Ali Demirci," and Robert E. Graves 

Research Notes 
Effects of Suspension In Emulsified Wiener or incubation in Wiener Packages on the Virulence of Listerla monocytogenes 
Scott A in Intragastrically Inoculated A/J Mice 7. G. Faith, Mark L. Tamplin, Darreil oe John B. —- and 
Charles J. Czuprynski*.... 

Synergistic Inhibitory Effect of Citral with Selected Phenolics 8 again Zygosaccharomyces bailii Karia Rivera-Carriles 
Alvaro Argaiz, Enrique Palou, and Aurelio Lépez-Malo* 

Mycotoxin Production and Postharvest ae Rot of hovinee ee = ae Penicillium n revicompectum D.P 
Overy* and J. C. Frisvad. 

Detection of Patulin in Apple Juices Marketed in the Tohoku District, Japan Mitsuru Watanabe" and Hisashi Shimizu 

In Vitro Binding of Zearaienone to Different Adsorbents Dante J. Bueno, Liliana Di Marco, Guillermo Oliver, and Alicia 
Bardén* a 

Comparison of Methods for the Isolation of Thermotolerant Campylobacter rom ne P Tangvachain, S. Chanthachum, 
P. Kopaiboon, N. Inttasungkha, and M. W. Griffiths* 

Comparison of Chromogenic Shigella spp. Plating Medium with Standard Media for the mney of — — and 
Shigella sonnei trom Tomato Surfaces 8B. R. Warren, M. E. Parish, and K. R. Schneider* 

A Rapid and Inexpensive Method for the Determination of Biogenic Amines from Bacterial Cultures by lpypuiernesn 
Chromatography Emilia Garcia-Moruno, Alfonso V. Carrascosa, and Rosario Mufioz" . 

Comparison of Commercially Available Antibodies for the Detection of Central Nervous System T Tissue in Meat Products aes 
Enzyme-Linked Immunosorbent Assay Eva Rencova* 

Mercury and Omega-3 Fatty Acids in Retail Fish Sandwiches S. M. Shim, J. A. Lasrado, L. E. Dorworth, and C. R. Santerre* 

Review 
Bacillus cereus Food Poisoning and Its Toxins Jean L. Schoeni and Amy C. Lee Wong’ ... 

ERRATUM 

the article “Inhibition of Listeria monocytoge 
High Hydrostatic Pressure in Sliced Cooked Ham, ymeni that appears in 
Food Protection 68( -177, Figures 1 and 2 are reversed. The legends for the figures are accurate 
and correspond to the 

* Asterisk indicates author for correspondence. 

The publishers do not warrant, either expressly or by implication, the factual accuracy of the articles or descriptions herein, nor do they so warrant any views or 
opinions offered by the authors of said articles and descriptions. 
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How is this publication thinking about the future? 

By becoming part of the past. 

We'd like to congratulate this publication for 

choosing to be accessible with 

Bell & Howell Information and Learning. 

It is available in one or more 

of the following formats: 

¢ Online, via the ProQuest’ 

information service 

¢ Microform 

¢ Electronically, on CD-ROM 

and/or magnetic tape 

Microform & Print information and 
UMI —— (éroqyest) —— BELL@HOWELL Co’ 

For more information, call 

800-521-0600 or 734-761-4700, ext 2888 

www. infolearning.com 
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IAFP 
Offers 

“Guidelines for the 

Dairy Industry” 

from 

The Dairy Practices Council® 
This newly expanded Four-volume set consists of 70 guidelines. 

Planning Dairy Freestall Barns 
Effective Installation, Cleaning, and Sanitizing of Milking Systems 
Selected Personnel in Milk Sanitation 

Installation, Cleaning, & Sanitizing of Large Parlor Milking Systems 
Directory of Dairy Farm Building & Milking System Resource People 
Natural Ventilation for Dairy Tie Stall Barns 
Sampling Fluid Milk 
Good Manufacturing Practices for Dairy Processing Plants 
Fundamentals of Cleaning & Sanitizing Farm Milk Handling Equipment 
Maintaining & Testing Fluid Milk Shelf-Life 
Sediment Testing & Producing Clean Milk 
Tunnel Ventilation for Dairy Tie Stall Barns 
Environmental Air Control and Quality for Dairy Food Plants 
Clean Room Technology 
Milking Center Wastewater 
Handling Dairy Products from Processing to Consumption 
Prevention of & Testing for Added Water in Milk 
Fieldperson’s Guide to High Somatic Cell Counts 
Raw Milk Quality Tests 
Control of Antibacterial Drugs & Growth Inhibitors in Milk and Milk Products 
Preventing Rancid Flavors in Milk 
Troubleshooting High Bacteria Counts of Raw Milk 

25 Cleaning & Sanitation Responsibilities for Bulk Pickup & Transport Tankers 64 
Dairy Manure Management From Barn to Storage 
Troubleshooting Residual Films on Dairy Farm Milk Handling Equipment 
Cleaning & Sanitizing in Fluid Milk Processing Plants 
Potable Water on Dairy Farms 
Composition & Nutritive Value of Dairy Products 
Fat Test Variations in Raw Milk 
Brucellosis & Some Other Milkborne Diseases 
Butterfat Determinations of Various Dairy Products 

5 Dairy Plant Waste Management 
Dairy Farm Inspection 

37 Planning Dairy Stall Barns 
38 Preventing Off-Flavors in Milk 

IAFP has agreed with The Dairy Practices Council to 
distribute their guidelines. DPC is a non-profit organization 
of education, industry and regulatory personnel concerned 
with milk quality and sanitation throughout the United States. 
In addition, its membership roster lists individuals and 
organizations throughout the world. 
For the past 34 years, DPC’s primary mission has been the 
development and distribution of educational guidelines 
directed to proper and improved sanitation practices in the 
production, processing, and distribution of high quality milk 
and milk products. 
The DPC Guidelines are written by professionals who 
comprise six permanent task forces. Prior to distribution, 
every guideline is submitted for approval to the state 
regulatory agencies in each member state. Should any 
official have an exception to a section of a proposed 
guideline, that exception is noted in the final document. 
The guidelines are renown for their common sense and 
useful approach to proper and improved sanitation practices. 
We think they will be a valuable addition to your 
professional reference library. 

39 Grade A Fluid Milk Plant Inspection 
40 Controlling Fluid Milk Volume and Fat Losses 
41 Milkrooms and Bulk Tank Installations 
42 Stray Voltage on Dairy Farms 
43 Farm Tank Calibrating and Checking 
45 Gravity Flow Gutters for Manure Removal in Milking Barns 
46 Dairy Odor Management 
48 Cooling Milk on the Farm 
49 Pre- & Postmilking Teat Disinfectants 
50 Farm Bulk Milk Collection Procedures 
51 Controlling the Accuracy of Electronic Testing Instruments for Milk Components 
53 Vitamin Fortification of Fluid Milk Products 
54 Selection of Elevated Milking Parlors 
54S Construction Materials for Milking Parlors 
56 Dairy Product Safety (Pathogenic Bacteria) for Fluid Milk and Frozen Dessert Plants 
57 Dairy Plant Sanitation 
58 Sizing Dairy Farm Water Heater Systems 
59 Production and Regulation of Quality Dairy Goat Milk 
60 Trouble Shooting Microbial Defects: Product Line Sampling & Hygiene Monitoring 
61 Frozen Dessert Processing 

62 Resources For Dairy Equipment Construction Evaluation 
63 Controlling The Quality And Use Of Dairy Product Rework 

Control Points for Good Management Practices on Dairy Farms 

65 Installing & Operating Milk Precoolers Properly on Dairy Farms 

66 Planning A Dairy Complex - “100+ Questions To Ask” 
69 Abnormal Milk - Risk Reduction and HACCP 

71 Farmers Guide To Somatic Cell Counts In Sheep 
72 Farmers Guide To Somatic Cell Counts In Goats 
73 Layout of Dairy Milk Houses for Small Ruminant Operations 

78 Biosecurity for Sheep and Goat Dairies 
80 Food Allergen Awareness In Dairy Plant Operations 

83 Bottling Water in Fluid Milk Plants 

100 Food Safety in Farmstead Cheesemaking 
103 Approving Milk and Milk Product Plants for Extended Runs 

If purchased individually, the entire set would cost $327. We are offering the set, 

packaged in four looseleaf binders for $245.00. 
Information on how to receive new and updated guidelines will be included with your 

order. 

To purchase this important source of information, complete the order form below and 

mail or fax (515-276-8655) to IAFP. 

Please enclose $245 plus $17 shipping and handling for each set of guidelines within 

the U.S. Outside U.S., shipping will depend on existing rates. Payment in U.S. $ drawn 

on a U.S. bank or by credit card. 

Name Phone No. 

Company 

Street Address 

City, State/Province, Code 

VISA/MC/AE No. 
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LOB O 
AUDIOVISUAL LIBRARY ORDER FORM 

he use of the Audiovisual Library is a benefit for Association International Association for 

Members only. Limit your requests to five videos. Material Food Protection. 

from the Audiovisual Library can be checked out for 2 weeks 6200 Aurora Avenue, Suite 200W 
only so that all Members can benefit from its use. Des Moines, IA 50322-2864, USA 

Phone: 800.369.6337; 515.276.3344; 
Fax: 515.276.8655 

E-Mail: info@foodprotection.org 

Member # Web Site: www.foodprotection.org 

First Name ‘ ; ‘ _ Last Name 

Company ‘ Job Title 

Mailing Address __ 

Please specify: [“] Home 

City = : ___s State or Province 

Postal Code/Zip + 4 _ ; Country 

Telephone # a _ Fax# - 

E-Mail __ Date Needed 

PLEASE CHECK BOX NEXT TO YOUR VIDEO CHOICE 

DAI 5 Rodent Control Strategies 
Sink a Germ 

5 Wash Your Hands . > ‘ 
D1180 10 Points to Dairy Quality Waste Not: Reducing Hazardous Waste 
DLOLO The Bulk Milk Hauler: Protocol 2 W ; > 

& Procedures ould Your Restaurant Kitchen Pass 

D1030 Cold Hard Facts Inspection? 
D1031 Dairy Plant 
Di040 Ether Extraction Method for 

Determination of Raw Milk 
D1050 Food Safety: Dairy Details 
D1060 Frozen Dairy Products 
D1070 The Gerber Butterfat Test 
D1080 High-Temperature, Short-Time 

Pasteurizer 
D1090 Managing Milking Quality 
D1100 Mastitis Prevention and Control 
D1L105 Milk Hauler Training 
DI110 Milk Plant Sanitation: Chemical Solution 
D1120 Milk Processing Plant Inspection 

Procedures 
D1125 Ohio Bulk Milk Hauling 
D1130 Pasteurizer - Design and Regulation 
D1140 Pasteurizer - Operation 
D1150 Processing Fluid Milk (slides) 

(Allow 4 weeks minimum from date of request.) 

GMP Basics: Avoiding Microbial Cross 
Contamination 
GMP Basics: Employee Hygiene Practices 
GMP Basics: Guidelines 
for Maintenance Personnel 
GMP - GSP Employee 
GMP: Personal Hygiene and Practices 
in Food Manufacturing 
GMP Basics: Process Control Practices 
GMP Food Safety Video Services 
lape 1: Definitions 
lape 2: Personnel and Personnel Facilities 
Tape 3: Building and Facilities 
Tape 4: Equipment and Utensils 

QOQO0000 G9 OO UO OU 

100 Degrees of Doom...The Time 
& Temperature Caper 
A Day in the Deli 
A Guide to Making Safe Smoked Fish 
A HACCP-based Plan Ensuring Food Safety = 
in Retail Establishments Tape 5: Production and Process Controls 

£2005 A Lot on the Line GMP: Sources & Control of Contamination 
a x » P am > 

F200 The Amazing World of Microorganisms during Processing > 
F2011 Available Post Harvest Processing GMPs for Food Plant Employees: 5 

Technologies for Oysters Volume Video Series Based on European 
F2008 A Recipe for Food Safety Success Standards and Regulations 

F2009 _ Basic Personnel Practices Tape 1: Definitions 
£2440 Cleaning & Sanitizing in Vegetable lape 2: Personnel and Personnel Facilities 

Processing Plants: Do It Well fape 3: Building and Facilities 
Do It Safely! rape Equipment and Utensils 

aN Wait te 2010 Close Encounters of the Bird Kind 
Tape 5: Production/Process Controls 

2013 Control of Listeria monocytogenes in HACCP: A Basic Understanding 
Small Meat and Poultry Establishments HACCP: Safe Food Handling Techniques 

F2015 Controlling Listeria: A Team Approach HACCP: Training for Employees 
F2111 Controlling Salmonella: Strategies that USDA Awareness 

3020 Acceptable Risks? Work HACCP: Training for Managers 

3030 Air Pollution: Indoor F2037 Cooking and Cooling of Meat and Poultry the Aa, HACC ‘ Z 
3031 Allergy Beware Products (2 Videos) ae é oa ia ey Sees & Resul 
3040 Asbestos Awareness F2030 Egg Games” Foodservice Egg Handling nside HACCP: Principles, Practices & Results 
2012 Better TEDs for Better Fisheries and Safety Inspecting for Food Safety - 
3055 Effective Handwashing-Preventing F2020 Egg Handling & Safety Kentucky's Food Code 

Cross-Contamination in the Food Service F2021 Egg Production Is What You Order What You Get? 

Industry F2036 Emerging Pathogens and Grinding Seafood Integrity . 
3060 EPA Test Methods for Freshwater and Cooking Comminuted Beef (2 Videos) Mic robial Food Safety Awareness to Action 

Effluent Toxicity Tests (Using Fabrication and Curing of Meat Northern Delight - From Canada 

Ceriodaphnia) and Poultry Products (2 Videos) to the World 
EPA Test Methods for Freshwater FastTrack Restaurant Video Kit On the Front Line 
Effluent Toxicity Tests (Using Fathead Tape 1-Food Safety Essentials On the Line 

> ¥ Bis »p Miaisone Larea? ape 2-Receiving and Storage Pest Control in Seafood Processing Plants 

3075 EPA: This is Superfund Fape 3-Service 
Preventing Foodborne Hlness 

3080 Fit to Drink Tape 4-Food Production Principles of W archouse Sanitation 
3110 Garbave: The Movie Tape 5-Warewashing Product Safety & Shelf Life 

3120 Global Warming: Hot Times Ahead Food for Thought — The GMP Quiz Show Bropet Handling of Peracidic Acid 
3125. Good Pest Exclusion Practices Food Irradiation Purely Coincidental 
3128 Integrated Pest Management (IPM) Food Microbiological Control (6 Videos) Safe Food: You Can Make a Difference 
3130 Kentucky Public Swimming Pool Food Safe - Food Smart - HACCP & Its Safe Handwashing 

& Bathing Facilities ‘ Application to the Food Industry (Part 1&2) Safe Practices for Sausage Production 
3131 Key Pests of the Food Industry F2060 Food Safe - Series I (4 Videos) Safer Processing of Sprouts 
3161 he Kitchen Uncovered Orkin Sanitized EMP F2070 Food Safe - Series I (4 Videos) Sanitation for Seafood Processing Personnel 
3170 The New Superfund: What It is F2080 Food Safe - Series Ill (4 Videos) Sanitizing for Safety 

& How It Works-(1) Changes in the F2081 Food Safety Begins on the Farm Science and Our Food Supply 
F2134 Food Safety: Fish and Shellfish Safety Video Remedial Process: Clean-up Standards Seafood HACCP Internet Training Course 

& State Involvement Requirements F2090 Food Safety: An Educational Video SERVSAFE® Steps to Food Safety 
3180 The New Superfund: What It is for Institutional Food-Service Workers (6 Videos) 

& How It Works-(2) Changes in Food Safety for Food Service - Series I Smart Sanitation: Principles & Practices 
the Removal Process: Removal fape 1-Cross Contamination for Effectively Cleaning Your Food Plant 
& Additional Program Requirements Tape 2- HACCP Supermarket Sanitation Program 

3190 The New Superfund: What It is fape 3-Personal Hygiene Cleaning & Sanitizing ; 
& How It Works - (3) Enforcement fape 4-Time and Temperature Controls a) > Supermarket Sanitation Program - 
and Federal Facilities Food Safety for Food Service — Series II Food Saf ty TA fae 3210 The New Superfund: What It is Tape 1-Basic Microbiology and Foodborne Take ee 

. ake Aim at Sanitation 
& How It Works - (4) Emergency Iliness ba fa 
Preparedness & Community Tape 2- Handling Knives, Cuts and Burns Understanding Foodborne Pathogens 
Right-to-Know ape 3-Working Safely to Prevent Injury F Wide World of Food-Service Brushes 

3220 The New Superfund: What It is Tape 4-Sanitation , Your Health in Our Hands 
& How It Works - (5) Underground Food Safety: For Goodness Sake, Our Health in Yours 
Storage Tank Trust Fund & Response Keep Food Safe 

The New Superfund: What It is Food Safety is No Mystery Jini 
& How It Works - (6) Research Food Safety: You Make the Difference » a 
& Development/Closing Remarks Food Safety Zone: Basic Microbiology M4010 Dict, Nutrition & Cancer 
Physical Pest Management Practices Food Safety Zone: Cross Contamination M4020 Eating Defensively: Food Safety Advice 
Plastic Recycling Today: A Growing Food Safety Zone: Personal Hygiene for Persons with AIDS 
Resource Food Safety Zone: Sanitation ~ M4030 Ice: The Forgotten Food 

3140 — Putting Aside Pesticides Food Technology: Irradiation M4050 Personal Hygiene & Sanitation 
3150 Radon Fruits, Vegetables, and Food safety: Health for Food Processing Employees 
3160 RCRA - Hazardous Waste and Hygiene on the Farm M4060 Psychiatric Aspects of Product Tampering 
3 Get With a Safe Food Attitude M4070 Tampering: The Issue Examined 

GLP Basics: Safety in the Food Micro Lab M4071 Understanding Nutritional Labeling 
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7 £3010 lhe ABCs of Clean - A Handwashing 
& Cleanliness Program for Early 
Childhood Programs 

J OW UU 

a 

YS OOO 

WOO QOQ00000 

JQ0O0000 QOU0Q00000 

9 9 99090000900000000009 00 0 2909090900 909000005 

WOOO OW 3235 Regulatory and Good Manufacturing 
Practices 00 QO0000000 8000 0 JWuu 

site at www.foodprotection.org for detailed tape descriptio: 
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BOOKLET ORDER FORM 
SHIP TO: 
Member # 

First Name R Last Name 

Company Job Title 

Mailing Address 

Please specify: Home Work 

City State or Province 

Postal Code/Zip + 4 Country 

Telephone # Fax # 

E-Mail 

BOOKLETS: 

GOV’T PRICE PRICE TOTAL 

Procedures to Investigate Waterborne Illness—2nd Edition $12.00 $24.00 

Procedures to Investigate Foodborne Illness—Sth Edition 12.00 24.00 

SHIPPING AND HANDLING - $3.00 (US) $5.00 (Outside US) Each additional Shipping/Handling 

Multiple copies available at reduced prices. booklet $1.50 Booklets Total 
Phone our office for pricing information on quantities of 25 or more. 

OTHER PUBLICATIONS: 

GOV'T PRICE i aceir.\4 

*International Food Safety Icons CD $ 25.00 $25.00 

Pocket Guide to Dairy Sanitation (minimum order of 10) $ 75 $1.50 

Before Disaster Strikes...A Guide to Food Safety in the Home (minimum order of 10) 75 1.50 

Before Disaster Strikes... Spanish language version — (minimum order of 10) 75 1.50 

Food Safety at Temporary Events (minimum order of 10) a2 1.50 

*Developing HACCP Plans-A Five-Part Series (as published in DFES) 15.00 15.00 

_*Surveillance of Foodborne Disease — A Four-Part Series (as published in JFP) 18.75 18.75 

_*Annual Meeting Abstract Book Supplement (year requested ) ____ 25.00 25.00 

*AFP History 1911-2000 25.00 25.00 

SHIPPING AND HANDLING - per 10— $2.50 (US) $3.50 (Outside US) Shipping/Handling 

*Includes shipping and handling Other Publications Total 

TOTAL ORDER AMOUNT 

) \\ . \ = N r 1 Prices effective through August 31, 2005 

‘aeaeea — 
J Check or Money Order Enclosed [] eum L os LJ | & | 

CREDIT CARD # 

EXP DATE International Association for 

nani Food Protection 

PHONE FAX MAIL WEB SITE 

800.369.6337; Baa Ae lbh 6200 Aurora Ave., Suite 200W www.foodprotection.org 

515.276.3344 Des Moines, IA 50322-2864, USA 
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MEMBERSHIP APPLICATION 
MEMBERSHIP DATA: 

Prefix (J Prof. \JDr \JMr ‘JMs.) 

First Name ; eee - a A. ss Last Name 

Company. Job Title 

Mailing Address 

Please specify: ‘JHome ‘J Work 

City Se State or Province 

Postal Code/Zip +4 _ ss Country _ 

Telephone # = : a aH 

E-Mail a IAFP occasionally provides Members’ addresses (excluding phone and 

ieduchy,F you proer REITs a Schade nba Nik URN CE AIO. 

MEMBERSHIP CATEGORIES: 
MEMBERSHIPS Canada/Mexico International 

I Membership with JFP & FPT — BEST VALUE! $185.00 $220.00 $265.00 

12 issues of the Journal of Food Protection 

and Food Protection Trends 

-! add JFP Online $36.00 $36.00 $36.00 

Membership with FPT $100.00 $115.00 $130.00 

12 issues of Food Protection Trends 

| add /FP Online $36.00 $36.00 $36.00 

*Student Membership with JFP Online (no print copy) $48.00 $48.00 $48.00 

*Student Membership with JFP & FPT $92.50 $127.50 $172.50 

*Student Membership with JFP $50.00 $70.00 $100.00 

*Student Membership with FPT $50.00 $65.00 $80.00 

=! add JFP Online $36.00 $36.00 $36.00 

*Must be a full-time student. Student verification must accompany this form. 

SUSTAINING MEMBERSHIPS é 

Recognition for your organization and many other benefits. /FP Online included. 

GOLD $5,000.00 

SILVER $2,500.00 

J SUSTAINING $750.00 

PAY MENT: 
Payment must be enclosed for order to be processed * US FUNDS on US BANK 

an — 
(J Check Enclosed Jom _) Wom 5] é | TOTAL MEMBERSHIP PAYMENT $ 

All prices include shipping and handling 
CREDIT CARD # Prices effective through August 31, 2005 

EXP. DATE 

International Association for 

Food Protection. 
SIGNATURE 

4 EASY WAYS TO JOIN 

PHONE MAIL WEB SITE 

800.369.6337; ea WAAR -1-b bs) 6200 Aurora Ave., Suite 200W www.foodprotection.org 

515.276.3344 Des Moines, |A 50322-2864, USA 
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IAFP . 

The International Association for Food Protection (IAFP) 

Foundation Fund was established 

in the 1970s to support the mission of |IAFP - 

“To provide food safety professionals worldwide with a forum 

to exchange information on protecting the food supply.” 

Advancing Food Safety Worldwide, 

OD 
We live in a global economy and the way 
food is grown, processed, and handled can 

impact people around the world. From a 
public health perspective, it often provides 

unique challenges to food _ safety 
professionals. Combine these issues with 

the complexity of protecting the food sup- 
ply from food security threats and the 
challenges seem overwhelming. However, 

with your support the Foundation can 

make an impact on these issues. Funds 

from the Foundation help to sponsor travel 

for deserving scientists from developing 

countries to our Annual Meeting, sponsor 

international workshops, and support the 

future of food science through scholarships 
for students or funding for students to 

attend [AFP Annual Meetings. 

The Foundation is currently funded 

through contributions from corporations 

and individuals. A large portion of the 

support is provided from the Sustaining 
Members of IAFP. The Sustaining 

It is the goal of the Association to grow the Foundation 

to a self-sustaining level of greater than $1.0 million by 
2010. This will allow the Foundation to provide additional 

programs in pursuit of our goal of Advancing Food 

Safety Worldwide,! 

Membership program is a unique way for 

organizations to partner with the 

Association. Contact the Association office 

if you are interested in this program. 

Support from individuals is also crucial in 

the growth of the Foundation Fund. 

Contributions of any size make an impact 

on the programs supported by the IAFP 
Foundation. Programs currently supported 

by the Foundation include the following: 

¢ Student Travel Scholarships 

¢ Ivan Parkin Lecture 

¢ Travel support for exceptional speakers at 

the Annual Meeting 

Audiovisual Library 

Developing Scientist Student Competition 

Shipment of volumes of surplus /FP and 
FPT journals to developing countries 

through FAO in Rome 

Donate Today! 
International Association for 

Food Protection. 

6200 Aurora Avenue, Suite 200W 

Des Moines, IA 50322-2864, USA 

Phone: 800.369.6337 or 515.276.3344 

Fax: 515.276.8655 

E-mail: info@foodprotection.org 

Web site: www.foodprotection.org 



oin colleagues from 

around the world to 

discuss the latest 

topics in food safety. Original 

research, panel discussions, 

new technology and product 

displays are waiting for you. 

If you can attend only one conference, 

make it IAFP 2005. 

Expand your knowledge and professional 
network by registering today at 

rww.foodprotection.org 

IAFP 2005 

Baltimore Marriott Waterfront Hotel 

Baltimore, Maryland 

International Association for 

Food Protection, 
6200 Aurora Avenue, Suite 200W 

Des Moines, IA 50322-2864, USA 

Phone: 800.369.6337; 515.276.3344; 

Fax: 515.276.8655 
E-mail: info@foodprotection.org 

Web Site: www.foodprotection.org 




