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Universal Sanitizers and Supplies, Inc. (USS) is a food and beverage 

sanitation company that has offered high quality products and 

unparalleled service since 1994. USS staffs food microbiologists and 

mycologists that can develop the right sanitation program for each 

company needs. 

USS offers contract cleaning and specialty services: silo cleaning, 

in-depth plant cleaning, fogging, passivation of new equipment, etc. 

No job is too small or too big. Call us for a quote on these services. 

USS is a certified women-owned business (WBE) by the Women 

Business Enterprises National Council 

(WBENC). 



BBL" CHROMagar” Listeria 
Improving Your cake eby site| lalel os 

Only BBL™ CI 

Have AOAC 

BBL” CHROMagar™ Listeria is a selective medium 
for the isolation, differentiation, and identification 
of Listeria monocytogenes and L. ivanovii from 
food* when using FDA BAM, USDA FSIS, AOAC 
and ISO methods with no confirmatory biochemical 
tests required. 

BBL CHROMagar Listeria provides: 

Faster time to results 

Accuracy — Sensitivity 100% and specificity 
100% in food matrix testing 

Greater recovery from raw ground beef 
compared to USDA methods 

Ability to test environmental samples 

BBL CHROMagar 0157, BBL CHROMagar Salmonella, 

and BBL CHROMagar Staph aureus have also been 
validated by the AOAC"™-Research Institute (AOAC-RI) 
under the Performance Tested Methods Program using 
AOAC and ISO Official Methods. ' 

For more information, contact your BD sales 
representative, call us at 800.638.8663 selection 2, 
or visit our web site at www.bd.com/ds. 

BBL™ CHROMagar™ Family 
AOAC™ “RI Approved Cat. No. Unit 

BBL™ CHROMagar™ Gaede: 215085 20 plates 

BBL™ CHROMagar™ 0157 214984 20 plates 

BBL™ CHROMagar™ Salmonella 214983 20 plates 

BBL™ CHROMagar™ Staph aureus 214982 20 plates 

* Raw ground beef, smoked salmon, lettuce and brie cheese 

Data on file, Diagnostic Systems, Sparks, MD 21152, USA. 

AOAC is a trademark of AOAC International. CHROMagar is a trademark of Dr. A. Rambach. Difco is a trademark of 
Difco Laboratories, Inc., a subsidiary of Becton, Dickinson and Company. BD, BD Logo and all other trademarks are 
property of Becton, Dickinson and Company. ©2007 BD 

BD Diagnostics 

800.638.8663 
www.bd.com/ds 
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International Food Safety Icons 
International Association for 
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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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The China International Food Safety & Quality 2007 comes at THE right time to address the 

many food safety and quality issues, challenges and opportunities facing China's expanding food industry. 

By attending you'll have access to unparalleled information, knowledge, experts and technology, which 

the event will provide to trade visitors from China and Asia. For more information about attending, 

speaking and exhibiting, log on to: www.chinafoodsafety.com 

Message from Wu Yi, Vice Premier, People’s Republic of China 

“The Chinese government will remain dedicated to the improvement of international cooperation and 

exchanges on food safety, borrow and share experiences from the international community, and make 

contribution to the establishment of an effective and harmonious worldwide food safety system.” 

Organizers: 

International Associaton for 3 Supported by: 

Food Protection, ® China Entry-Exit Inspection and Quarantine Association 

* Pharmaceutical Formulation & Quality Magazine 

RRR TEP NST ANS eS * Agricultural Trade Office, Embassy of the United States of America, Beijing 
* Office of Agricultural Affairs, Embassy of the United States of America, Beijing 

* US Commercial Service, Embassy of the United States of America, Beijing 

World Services Ltd. 202 Tesbury Center, 28 Queens Road East, Hong Kong, SAR China Tel.+852-2865 1118 Fax.+852-2865 1129 Email.info@infoexws.com 

MAY 2007 | FOOD PROTECTION TRENDS 289 



eOGe0 . : 
ANNUAL 
MEETINGS 

[AFP 2007 

JULY 8-11 
Disney’s Contemporary Resort 

Lake Buena Vista, Florida 

[AFP 2008 

AUGUST 3-6 
Hyatt Regency Columbus 

Columbus, Ohio 

JULY 12-15 
Gaylord Texan Resort 

Grapevine, Texas 

| 

[AFP 2009 
| 

290 FOOD PROTECTION TRENDS | 

International Association for 

Food Protection, 

PROTECTION 
EXECUTIVE BOARD 

PRESIDENT, Frank Yiannas, M.PH., Walt Disney World, Food Safety 

and Health Dept., P.O. Box 10000, Lake Buena Vista, FL 32830-1000, USA; Phone: 

407.397.6580; E-mail: frank.yiannas@disney.com 

PRESIDENT-ELECT, Gary R. Acuff, Ph.D., Texas A & M University, Dept. of 

Animal Science, 2471 TAMU, College Station, TX 77843-2471, USA; Phone: 

979.845.4402; E-mail: gacuff@tamu.edu 

VICE PRESIDENT, J. Stan Bailey, Ph.D., USDA-ARS-BEAR, P.O. Box 5677, 

Athens, GA 30604-5677, USA; Phone: 706.546.3356; E-mail: stan.bailey@ars. 

usda.gov 

SECRETARY, Vickie Lewandowski, M.S., Kraft Foods, 801 Waukegan Road, 

Glenview, IL 60025-4312; Phone: 847.646.6798; E-mail: vlewandowski@kraft. 

com 

PAST PRESIDENT, Jeffrey M. Farber, Ph.D., Health Canada, Food Directorate, 

Tunney’s Pasture, Banting Research Center, Postal Locator 2203G3, Ottawa, 

Ontario K1A OL2 Canada; Phone: 613.957.0880; E-mail: jeff_farber@hc-sc.gc.ca 

AFFILIATE COUNCIL CHAIRPERSON, Maria Teresa Destro, Ph.D., 

University of Sao Paulo,Av Prof. Lineu Prestes 580 BL 14, Sao Paulo, SP 05.508- 

900, Brazil; Phone: 55.1 1.3091.2199; E-mail: mtdestro@usp.br 

EXECUTIVE DIRECTOR 

David W. Tharp, CAE, 6200 Aurora Ave., Suite 200W, Des Moines, IA 50322- 

2864, USA; Phone: 515.276.3344; E-mail: dtharp@foodprotection.org 

SCIENTIFIC EDITOR 

Edmund A. Zottola, Ph.D., 2866 Vermilion Dr., Cook, MN 55723-8835, USA; 

Phone: 218.666.0272; E-mail: lansibay@cpinternet.com 

SCIENTIFIC NEWS EDITOR 

Doug Powell, Ph.D. Kansas State University, Manhattan, KS 66506-5705; 

Phone: 785.317.0560; E-mail: dpowell@ksu.edu 

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

professionals worldwide with a forum to exchange information | é 

| On protecting the food supply. Associations 
= ee da ini _| Make A Better World 



FPT EDITORIAL BOARD 

DIRAN AJAO (08) Minneapolis, MN 

JULIE A.ALBRECHT (09) Lincoln, NE 

KRISTINA BARLOW (09) Washington, D.C. 

TOM G. BOUFFORD (07) Eagan, MN 

CHRISTINE BRUHN (09) Davis, CA 

LLOYD B. BULLERMAN (08) Lincoln, NE 

WARREN S. CLARK, JR. (07) Bloomingdale, IL 

MARGARET COLE (08) Russett, MD 

WILLIAM W. COLEMAN, II (08) St. Paul, MN 

PETE COOK (08) Mt. Airy, MD 

JULIAN M. COX (09) Sydney, NSW, Australia 

CARL S. CUSTER (09) Bethesda, MD 

CATHERINE N. CUTTER (07) University Park, PA 

JAMES S. DICKSON (07) Ames, IA 

FRANCISCO DIEZ-GONZALEZ (08) 

JOSEPH D. EIFERT (08) 

PHYLLIS ENTIS (08) 

DAVID GOMBAS (09) Washington, D.C. 

ROBERT B. GRAVANI (07) Ithaca, NY 

JOHN HOLAH (09) Gloucestershire, U.K. 

SCOTT HOOD (07) Shoreview, MN 

CHARLES HURBURGH (07) Ames, IA 

SUSAN KLEIN (07) Des Moines, IA 

DENISE LINDSAY (08) Wits, South Africa 

DOUGLAS L. MARSHALL (07) Mississippi State, MS 

SUSAN K. MCKNIGHT (08) Northbrook, IL 

LYNNE MCLANDSBOUROUGH (08) Amherst, MA 

STEVEN C. MURPHY (08) Ithaca, NY 

RANZELL NICKELSON, III (08) Saginaw, TX 

CHARLES S. OTTO, Ill (09) Atlanta, GA 

OMAR OYARZABAL (08) Auburn, AL 

FRED PARRISH (07) Ames, IA 

RUTH L. PETRAN (07) Eagan, MN 

MICHAEL M. PULLEN (07) White Bear Lake, MN 

KELLY A. REYNOLDS (08) Tucson,AZ 

SARAH J. RISCH (08) East Lansing, MI 

ROBERT L. SANDERS (07) Pensacola, FL 

KYLE SASAHARA (07) Elmhurst, NY 

RONALD H. SCHMIDT (08) Gainesville, FL 

JOE SEBRANEK (09) Ames, IA 

O. PETER SNYDER (07) St. Paul, MN 

JOHN N. SOFOS (08) Ft. Collins, CO 

KATHERINE SWANSON (07) St. Paul, MN 

LEO TIMMS (09) Ames, |A 

MAY 2007 | FOOD PROTECTION TRENDS 291 



Is your organization in 

pursuit of “Advancing 

Food Safety Worldwide,”? 

As a Sustaining Member 

of the International 

Association for Food 

Protection, your 

organization can help to 

ensure the safety of the 

world’s food supply. 

a % 
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put you in charge of your career. From quick a@tess to cutting-edge 
technical and scientific information, becoming’a MBs 
link-to-the food safety industry and a clearinghouse of resources. 
Increase the knowledge and ideas you can implement in your work 
environment. 

Sustaining Membership 
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 through the IAFP Foundation that might 

not otherwise be possible. 

Organizations who lead the way in new technology and development join 

IAFP as Sustaining Members. Sustaining Members receive all the benefits of 

AFP 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 

Gold Sustaining Membership $5,000 
© Designation of three individuals from within the organization to 

receive Memberships with full benefits 

¢ $750 exhibit booth discount at the IAFP Annual Meeting 

© $2,000 dedicated to speaker support for educational sessions 

at the Annual Meeting 

© Company profile printed annually in Food Protection Trends 

Silver Sustaining Membership $2,500 
© Designation of two individuals from within the organization to 

receive Memberships with full benefits 

e $500 exhibit booth discount at the IAFP Annual Meeting 
© $1,000 dedicated to speaker support for educational sessions 

at the Annual Meeting 

Sustaining Membership $750 
e Designation of an individual from within the organization to 

receive a Membership with full benefits 

e $300 exhibit booth discount at the AFP Annual Meeting 

O Food Protection 
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MEMBERS 

Food Safety Worldwide. This partnership entitles companies to become Members of the leading food safety organization 

S="" Membership provides organizations the opportunity to ally themselves with IAFP in pursuit of Advancing 

in the world while supporting various educational programs that might not otherwise be possible. 
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(Continued on next page) 
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TRON Gul 
oday’s professional, comm- 

ittedtoimprovingfoodsafety, 

can find a host of articles, 

books, and conferences describing 

a wide range of activities, which 

they can consider implementing 

within their organization or place 

of employment to further reduce 

the risk of foodborne disease. 

Some of the activities published 

and discussed range from specific 

food safety training programs to 

particular food safety standards to 

the types of methods used to detect 

certain microorganisms. While all 

of these topics are very important, 

one major drawback to approach- 

ing food safety in this manner is 

that it doesn’t demonstrate how 

the many activities an organization 

may choose to implement to 
manage food safety risks are linked 

together or interrelated. It doesn’t 

demonstrate how they might influ- 

ence each other. It doesn’t treat | 

the totality of food safety efforts as 

a system. It sometimes misses the 

big picture. 

This brings us to the topic of | 

this month’s message — systems 

thinking. 

To more effectively reduce the 

risk of foodborne disease, | believe | 
that we, as food safety professionals, 

need to adopt a systems thinking 

mindset. That’s right — a systems 

thinking mindset. 

As | have mentioned before, | 

the words we use and how we 

use them are important. So let’s | 

take a moment to review the word 

system. 

According to Webster’s | 

dictionary, a system is a regularly 

interacting or interdependent group | 

of items forming a unified whole. If | 
you think about it, systems are quite 

common and they’re everywhere. 

They range from simple systems to 
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By FRANK YIANNAS 
PRESIDENT 

“| believe that we, 

as food safety 

professionals, need 

to adopt a systems 

thinking mindset” 

the more complex systems of life. 

There are living systems and there 

are non-living systems. Examples of 

living systems include a single cell, 

our central nervous system, a 

person, an ecosystem, or even an 

organization. In our case, the unified 

whole or the system that we're 

concerned about as food safety 

professionals is the organization’s 

food safety management system. 

While | realize that in the 

field of food safety today the term 

food safety management system is 

commonly used, it is not generally 
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used in the context referred to 

in this message. The term food 

safety management system, as 
commonly used, often refers to 
a system that includes having 

prerequisite programs in place, good 

manufacturing practices (GMPs), a 
Hazard Analysis Critical Control 

Point plan, a recall procedure, and 

so on. It’s a very process-focused 
system. Don’t get me wrong, I’m 

all for well-defined processes and 

standards. They’re critical. But 

having well-defined processes and 
standards aren't enough. The system 
I’m referring to in this message is a 

different sort of system. It’s process 

focused, but it’s also people focused. 

It’s a total systems-based approach 

based on the scientific knowledge 

of food safety, human behavior, and 

organizational culture. I'll refer to 

it as a behavior-based food safety 

management system. 
Remember, at the end of the 

day, to improve the food safety 

performance of an organization, you 

have to change people’s behaviors. 

You can have the best-documented 
food safety processes and standards 

in the world, but if they are not 

consistently put into practice by 

people, they're useless. Accordingly, 

| believe a food safety management 

system has to address both the science 

of food safety and the dimensions of 

organizational culture and human 

behavior. 

As we have acquired scientific 

knowledge through research and 

analytical methodologies about 

the causes of foodborne disease, 

food safety professionals have 

advanced food safety through the 

implementation of specific risk 

management strategies. At times, 

specific food safety concerns and 

strategies have been studied and 



tackled in isolation, as individual 

components, not as a whole or 

complete system. Although this 

sort of linear cause and effect 

thinking in many instances has 

served us well, at times it is not 

fully adequate to address some of 

the unique challenges we still face in 

the field of food safety today. This 

is because many of the issues we 

still face — especially those involving 

food workers — involve multiple 

components or factors that are 

interrelated. 

A critical characteristic of a 

system is that it cannot be fully 

explained or understood by simply 

studying each of its components 

in isolation. It must be explained 

by understanding how each part 

or component interacts and influen- 

ces other components. Webster’s 

definition of a system used above, 

where the parts of the system 

* Lake Bue™ 

interact and are interdependent, 

suggests something beyond a simple 

cause and effect relationship. A 

system calls for a more complex 

understanding of relatedness to 

explain the role of the various 

components in the system as a 

whole. 

The next time you're developing 

or reviewing a food safety manage- 

ment system, ask yourself, am | 

really considering all of the factors 

that interact to affect a particular 

outcome? In addition to basic food 

safety and sanitation principles, am 

| considering environmental factors, 

the work equipment and work tools 

used, dimensions related to human 

behavior, and the organization’s 

culture? We won’t make the types 

of dramatic improvements in 

reducing the burden of foodborne 

disease, especially in certain parts 

of the food system and world, until 

IAFP 
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we get much better at developing a 

systems thinking mindset. 

In closing, if you are truly 

committed to continual learning 

and reducing the risk of foodborne 

disease, | encourage you to make 

plans now (if you haven’t already) 

to attend IAFP 2007 at Disney’s 

Contemporary Resort on July 8-11. 

By all accounts, it looks like we'll 

have a record-setting Annual Meet- 

ing. 

Together, we'll learn from one 

another, further develop a systems- 

thinking mindset, and advance food 

safety worldwide. 

As usual, if you have any quest- 

ions, comments, or suggestions, 

please let me know. You can 

E-mail me at frank.yiannas@disney. 

com. Until next month, thanks for 

reading. 

Tuesday, July 10 © 6:30 p.m. — 9:30 p.m. 

Adventurers Club 
at Downtown Disney® 

Purchase your ticket online at www.foodprotection.org 
or call the Association office at 800.369.6337; 515.276.3344 
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OMEN DAR 
ecently, | corresponded with 
a former [AFP Member from 
Europe and | thought you 

would find some very interesting 
reading if | were to excerpt from 
the correspondence. | will leave out 
the former Member's name because 
that is not what is important. What 
is important is the “image” that [AFP 
has within Europe and Internationally. 
Please read on. 

Former Member, 

| was looking up your 
Member record in working 
with... and found that your 
Membership expired in March 
of 2006. Was this an oversight 
or did you knowingly let your 
Membership lapse? 

If the first, you may renew 
online at: www.foodprotection. 
org. If you did want to let your 
Membership lapse, | would be 
interested in the reason(s). 

Regards, 
David 

| fully expected to receive back a 
reply of,“l am sorry,! did overlook my 
renewal. Things have been very busy, 
but | will take care of it this week.” 
Well, | was surprised to receive the 
following: 

Dear David, 

| actually did let my IAFP 
membership lapse, and I'll be 
frank about the reason. It is 
because | do not see clear 
evidence that the Association is 
truly “International”. 

The members of the Exec- 
utive Committee are predom- 
inantly located in North America. 
The Scientific Editors of the JFP 
are all US academics (there was 
an opening for a new editor a 
couple of years ago, which was 
a good opportunity to expand 
the geographical representation, 
but it went to yet another US 
member). The Editorship of Food 
Protection Trends is wholly North 
American. The Annual Meetings 
are all held in North America 
(mostly in the US). Really, the 
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“We hope to build 

IAFP into an 

association serving 

audience” 

name of the Association could be 
changed to the North American 
AFP, and no-one would see the 
difference. 

In the nearly 9 years | 
have been involved with the 
Association, | have seen no real 
effort towards expanding its 
organisation outside North 
America. OK, it has held some 
small meetings in Europe, but 
these have been fairly limited, 
and quite parochial, in scope. 

This is further disappointing, 
because when | have attended 
the Annual Meetings | have always 
been impressed by the scale and 
content — they are outstanding 
conferences. 

But until | see a real effort 
towards more involvement, in the 
organisation of the Association, 
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a more International 

of workers from [outside] the 
North American continent, | 
will be reluctant to renew my 
membership... 

Regards, 
Former Member 

| hesitated to make a reply for 
fear of further upsetting our former 
Member, but the more | thought 
about it and the more | discussed 
it with our office staff, | changed my 
mind to believe | should substantiate 
our International progress for our 
former Member’s review. | could also 
provide some background that would 
be beneficial for review. So,| prepared 
a rather lengthy reply and preceded it 
with an apology for making the reply 
so long, but | wanted to address each 
item of concern. Below is a shortened 
version of my reply. 

Former Member, 

Thank you for your very 
direct comments. | am glad 
you took time to share them 
with me. ... I’m not sure how 
much you knew about IAFP and 
our financial condition over the 
years you were a Member, so let 
me start there. IAFP has never 
faced problems with cash flow 
or its ability to pay obligations, 
but when we looked at the 
General Fund (operating fund) 

for the Association, we were at a 
negative fund balance. This meant if 
we were to close up the assoc- 
iation, we would not be able to pay 
all obligations and return unused 
member dues to the membership. 
... We are making progress, have 
a positive fund balance, and are in 

much better health than we were 
five years ago! 

The reason | start with our 
finances is that this background 
affected all of IAFP’s long-term 
plans including our International 
involvement. Because we were 
“on the edge” financially, the 
IAFP Board was not willing to 
take risks that could adversely 
impact the financial health of the 
organization. ...decisions over 



the past 5 to 8 years included 
our efforts to hold conferences 
or symposia outside of the USA. 
Once the decision was made to 
hold the symposium in 2005, it 
was done in conjunction with ILSI 
Europe to increase the chance 
for success and to decrease the 
overall financial exposure. 

Having held a successful first 
symposium in Prague (2005) 
(even though it was small, with 
just 70 attendees), we felt it was 
to our advantage to continue 
the symposium series in 2006 
(in Barcelona). This effort was 
quite successful and attendance 
grew to 140 along with eleven 
sponsors and 1/8 exhibitors. 
Our second year proved to be 
financially successful as we broke 
even on the event. 

...the Board has now 
committed to holding a yearly 
event in Europe along with 
organizing an event annually 

somewhere else in the world. 
These are rather bold steps for 
an Association of our size, even 

though in the whole, world- 
wide scheme of things they are 
rather small. Our first event 
(non-European and non-North 
American) will be this September 
in China. We are partnering 
with an event organizer in China, 
World Services, Ltd. and will 
assist by providing program 
content and speakers. By doing 
so, we hope to expand our reach 
to food microbiologist and food 
safety professionals in China 
and Asia-Pacific. For 2008, our 
sights are set on Brazil for our 
“International Symposium.” 

...| always found it strange 
that we were an International 
association since 1911, but we 
had not held scientific meetings 
or events outside of North 
America. From your input, | can 
see you share this viewpoint. 

. we hope to build IAFP into 
an association serving a more 

International audience. ...we 
must do this in a planned out, 
methodical manner so as to 
always protect IAFP’s Member 
assets. 

Before concluding this 
reply, | do want to address the 
International nature of our 
publications. The Journal of Food 
Protection published 430 research 

papers in volume 69 (2006). 
Of those papers, 47 percent 
were authored outside of North 
America. Spain, Italy, Japan, United 
Kingdom, Greece and Korea were 
the leading countries of origin 
...When looking at the 2007 
Editorial Board for JFP; we find 
that 28 of 150 participants are 
from outside of North America 
(or 19%). Our Membership is 
made up of about 10% to 11% 
International Members (outside 
of North America) along with 
about 8% Canadian or Mexican 
Members. So, the Editorial Board 
is well represented by those 
outside of North America ... 

... Now if we look at the Food 
Protection Trends Editorial Board, 
| agree with you that we need 
to increase our International 
representation (and Canadian 
or Mexican representation). 

Currently, we have only 3 out 
of 45 from outside of North 
America (7%) and none from 
Canada or Mexico. I’m sure 
when this is expressed to our 
Scientific Editor, we will be adding 
[International Members] to our 
Editorial Board. 

Now, | believe the last issue 
you raised is the make up of our 
Executive Board. True, it is mostly 
North American, but we do have 
representation from Brazil this 
year in Maria Teresa Destro, our 
Affiliate Council Chairperson. 
You may or may not know during 
our 2006 Secretary Election;Leon 
Gorris from the United Kingdom 
was a candidate. Unfortunately 
for our International efforts, 
Leon was not elected by the [AFP 
Membership at the time. Soon, 
| am willing to bet we will have 
a Board Officer from outside 
of North America! Similar to 

electing the first woman to 
the IAFP Executive Board (Ann 

Draughon, President | 996), sadly, 
these things take time to evolve. 

| hope this has helped to 
provide perspective to your 
thoughts about IAFP. We realize 
other people; both Members 
and non-members along with 
potential Members share your 
concerns. We want to satisfy our 
Members while attracting new 
Members and we work hard as 
an organization to provide solid, 
science-based information to 

allow food safety professionals 
“around the world” to do their 
best in protecting the world’s 
food supply. 

Your input and ideas for 
additional IAFP International 
involvement are welcome. Please 
feel free to forward any ideas you 
have to me. We hope you will 
again see the value of being an 
|IAFP Member and that you will 
join with us to be an active IAFP 
Member in the near future! 

Best regards, 
David 

As | said, my reply was rather long 

but | felt it was important to point 
out our recent International progress. 
A day or two later, | was elated to 
receive this reply: 

David, 
Thank you very much for 

your open response to my 
comments. | now have a clearer 
picture of the situation. 

| take your point about being 
planned out and methodical; | 
guess expansion will take some 
time, but is achievable in the long 
term. From the ...Europe end, 
| will encourage my colleagues 
to attend the Annual Meetings. | 
hope we will also be able to grow 
our membership, and thus expand 

our range of activities. 

| will look forward to this 
year’s Annual Meeting in Orlando; 
the preliminary program looks 

excellent! 
| will also renew my full 

membership at the earliest 
opportunity. 

Best Wishes, 
New Member 

Not always do things turn out this 
way, but our “Former Member” had 

a legitimate concern about IAFP and 

expressed an opinion. The “Former 
Member” read my response with an 

open mind and decided that [AFP was 
making progress in the International 

food safety arena. We were so happy 

to receive the reply that our “Former 

Member” will now be an active [AFP 
Member once again! 

If you have questions about IAFP 

or our operations, do not hesitate 
to contact me or anyone at the IAFP 
office. We will always respond to 
your questions and provide a prompt 
reply. Thanks for your continued 
Membership! 
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Salmonellosis Outbreaks in 

Humans in the United States, 

1990-2003: The Contribution 

of Turkey as a Vehicle 
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SUMMARY 

Studies have implicated poultry and poultry products in the outbreak of salmonellosis; however, information is 

lacking on the role of turkey as a vehicle in foodborne outbreaks. We designed this study based on the hypothesis that 

consumption of turkey carries a comparable risk of acquiring salmonellosis to that associated with other vehicles. To fill 

this information gap, we described the spatial and temporal occurrence of outbreaks, described occurrence of outbreaks 

by vehicle, ranked turkey meat associated outbreaks (TMAQs) with salmonellosis outbreaks associated with other vehicles 

(SOOVYs), and evaluated the major Salmonella serotypes isolated in TMAOs relative to SOOVs.We used Cox-Stuart and 

chi-square tests to test for trends in numbers of outbreaks over time and in major serotypes across vehicles, respectively. 

There were 1,465 salmonellosis outbreaks involving 49/50 states. TMAOs were reported by 24 states, mostly from California 

and New York. No trend was observed for TMAOs (P=0.2734) and SOOVs (P = 0.1641),and outbreaks peaked in fall and 

in summer for TMAOs and SOOVs, respectively. Of the 1,465 outbreaks, |,036 of them had a known vehicle. Turkey was 

implicated in 43 (4.2%), seafoods in 60 (5.8%), pasta in 86 (8.3%), milk products in 89 (8.6%), chicken in 139 (13.4%), red 

meats (beef and pork) in 160 (15.4%), eggs in 221 (21.3%), and fresh produce in 238 (23%). Most outbreaks occurred 

at restaurants and in private homes for TMAOs (23.2% and 21%) and SOOVs (46.9% and 24.1%), respectively. The major 

serotypes were S. Enteritidis, S. Heidelberg, S. Reading and S$. Newport from TMAQs, and S. Enteritidis, S. Typhimurium, 

S. Heidelberg and S. Newport from SOOVs, in that order. TMAOs were lower than SOOVs. Understanding factors 

related to low TMAQOs would help in the design of effective salmonellosis control programs. 

A peer-reviewed article 

*Author for correspondence: 701.231.5946; Fax: 701.231.7514 

E-mail: Margaret.Khaitsa@ndsu.edu 
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INTRODUCTION 

Non-typhoidal salmonellosis is 

caused by ingestion of any of the 2,300 

varieties of Salmonella species, while only 

one species, Salmonella Typhi, causes 

typhoid fever (typhoidal Sa/monella). In 

the United States (US) alone, foodborne 

pathogens have been known to cause 

approximately 76 million illnesses in 

humans annually, of which approximately 

14 million are caused by known pathogens 

(18). The same authors estimated a total 

of 1.4 million cases that were attributed 

to non-typhoidal Sa/monella species alone, 

based on both sporadic and outbreak- as- 

sociated cases. Furthermore, they esti- 

mated that five pathogens accounted for 

over 90% of the estimated food-related 

deaths: Salmonella (31%), Listeria (28%), 

Toxoplasma (21%), Norwalk-like viruses 

(7%), and Campylobacter (5%). 

The US Centers for Disease Control 

and Prevention (CDC) receives data from 

all the US states through outbreak reports, 

and through active as well as passive 

surveillance programs. The CDC then 

teases out data for various food items, 

which in turn receive a great deal of 

media publication on preventive measures 

to avoid foodborne illnesses. However, 

not all food items, including turkey, have 

been equally analyzed (Robert V. Tauxe, 

Chief, Foodborne and Diarrheal Diseases 

Branch of CDC, personal communica- 

tion, 2005). 

There is growing concern over the 

potential of turkey as an important ve- 

hicle of salmonellosis, as evidenced by a 

few studies and a number of anecdotal 

reports (3, 5, 17). Turkey is one of the 

widely eaten meat types in the US, espe- 

cially during Thanksgiving festivities each 

year (5, 27), and the large scale opera- 

tions designed to meet the high demand 

could compromise the safety of the meat 

(24). 

The United States Department of 

Agriculture (USDA) testing program, 

which began in 1998 in slaughter plants 

and establishments producing raw ground 

products, to verify that PR/HACCP 

(Pathogen Reduction; Hazard Analysis 

Critical Control Point) systems are 

effective in controlling the contamination 

of raw meat and poultry products with 

human disease-causing bacteria, found 

that 50% of turkeys still tested positive for 

Salmonella after the implementation of the 

program (25). In addition, specific reports 

have linked the consumption of turkey to 

human salmonellosis outbreaks (3, /0, 

17, 20). In most of these cases, outbreaks 

have been associated with the eating of 

improperly prepared turkey (3, 5), and 

death due to its consumption was reported 

in South Carolina in 2005 (23). 

Although some studies have im- 

plicated poultry and poultry products 

in outbreaks of disease, information is 

lacking on the role of turkey as a vehicle 

in foodborne outbreaks. We designed 

this study with the hypothesis that the 

risk of human salmonellosis associated 

with consumption of turkey is similar 

to that associated with other vehicles. 

Similarly, we believed that the Sa/monella 

serotypes causing turkey meat-associated 

outbreaks (TMAQs) are similar to those 

in salmonellosis outbreaks associated with 

other vehicles (SOOVs) of transmission. 

The objectives of this study were: (1) to 

describe the spatial and temporal occur- 

rence of outbreaks, (2) to describe occur- 

rence of outbreaks by vehicle and to rank 

TMAOs and SOOVs, and (3) to evaluate 

the major Salmonella serotypes isolated 

from TMAQs relative to those isolated 

from SOOVs. 

MATERIALS AND METHODS 

Data sources 

We obtained data on foodborne 

outbreaks in the US for the period 

1990-2003 from the CDC Web site (8). 

We entered the data in Microsoft Access, 

and selected variables (serotype, year, 

month, vehicle, state and venue), which 

we analyzed by use of SAS, version 9.1 

(SAS Institute). 

Statistical analysis 

We used the Geographical Informa- 

tion Systems (GIS) Arc Info 8 software 

to map the distribution of outbreaks 

and incidence rates by state. We tested 

the effect of month and year by use of a 

two-way analysis of variance (ANOVA) 

without interaction to evaluate the tem- 

poral patterns in the reported outbreaks. 

In addition, we tested for the presence of 

either upward or downward trends in the 

number of outbreaks for TMAQOs and 

SOOVs over the years, using a one-sided 

Cox-Stuart test for trend (alpha = 0.1). 

In addition, we computed pairwise com- 

parisons of significant differences within 

months and years of outbreak, using Least 

Significance Differences (LSD, alpha 

0.05). We computed proportions of sal- 

monellosis outbreaks for each venue and 

vehicle, and compared seasonal outbreaks: 

winter (December, January, February), 

spring (March, April, May), summer 

(June, July, August), and fall (September, 

October, November) by vehicle and by 

venue, using a chi-square test for inde- 

pendence (alpha = 0.05). We categorized 

venue in the analysis as restaurant, private 

home and other (hotel, workplace, school, 

daycare/nursing home, prison, hospital, 

church, camp, and community gathering). 

In addition to the other tests, we used a 

chi-square test for homogeneity (alpha = 

0.05) to compare the proportions of the 

major serotypes reported from TMAOs 

relative to those reported from SOOVs. 

RESULTS 

Occurrence of salmonellosis 

outbreaks by state 

During the period under study 

(1990-2003), 1,465 human salmonellosis 

outbreaks from both TMAQOs and SOOVs 

were reported in 49 of the 50 states in 

the US (Rhode Island did not report any 

outbreak during the period). More than 

half of the states (59%; 29/49) reported a 

total of 43 TMAOs. California and New 

York reported the majority (4 outbreaks 

each) of TMAQOs. 

Overall, for both TMAQOs and 

SOOVs, the states with the most outbreak 

reports were California 193 (13.2%), New 

York 182 (12.4%), Pennsylvania 101 

(6.9%), Maryland 93 (6.3%), Illinois 71 

(4.8%), and Massachusetts 69 (4.7%). 

Because the states with the highest num- 

ber of outbreak reports are among the 

most populated in the US, we controlled 

for population size by calculating inci- 

dence rates. The state of Vermont had 

the highest incidence rate, 28 outbreaks 

per | million people (28/1,000,000), fol- 

lowed by Maryland, (with 17/1,000,000). 

The states of New York, Massachusetts, 

New Hampshire, Delaware, Maine, 

Wisconsin, Minnesota, Pennsylvania, 

and Idaho reported rates in the range of 
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TABLE |. 

venue in the US: 1990-2003 

Season Restaurant (%) 

Winter 76 (11.9) 

Spring 144 (22.6) 

278 (43.6) 

140 (21.9) 

638 

Summer 

Fall 

Total 

FIGURE |. 

US: 1990-2003 

Private homes (%) 

49 (15.0) 

65 (19.9) 

122 (37.3) 

91 (27.8) 

327 

Comparison of seasonal salmonellosis outbreaks by 

Other (%) Total (%) 

72 (12.6) 

117 (20.5) 

228 (40.0) 

153 (26.8) 

570 

197 (12.8) 

326 (21.2) 

628 (40.9) 

384 (25.0) 

1535 

Incidence rates of non-typhoidal salmonellosis outbreaks in the 

Incidence Rates/1 000,000 

8/1,000,000 to 13/1,000,000 (Fig. 1). 

Other states with relatively high incidence 

rates were Oregon, California, Wash- 

ington, Utah, Wyoming, New Mexico, 

South Dakota, Illinois, Ohio, New Jersey, 

Virginia, Alaska, and Hawaii. Half of 

all states had very low incidence rates, 

ranging from 1 to 4 outbreaks per mil- 

lion people. 

Occurrence of salmonellosis 

outbreaks by venue and season 

Data on eating venues were available 

in 88.5% of the reported outbreaks, with 

some outbreaks implicating more than 

one venue. Most outbreak venues were 

restaurants and private homes for TMAQOs 

(23.2% and 21%), and SOOVs (46.9% 
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and 24.1%), respectively. Overall, the 

outbreak venues reported were: restaurant 

(41.6%), private home (21.3%), com- 

munity gathering (5.8%), daycare center 

and nursing home (4.6%), workplace 

(3.1%), school (3.1%), church gathering 

(3%), prison (2.1%), hotel (1.6%), camp 

(1.4%), and hospital (1%). Also, the chi- 

square test of independence, calculated 

from data in Table 1, shows no evidence of 

a dependence between venue and season 

in the occurrence of outbreaks (P value 
0.1717). 

Occurrence of salmonel- 

losis outbreaks by time 

We tested the number of outbreaks 

reported per year by use of ANOVA and 

found them to be significantly different 
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(P = 0.0224) from year to year during the 

period studied. The years with the highest 

occurrence of TMAQs were 1990, 1991, 

and 1994, while those with the largest 

number of SOOVs were 1990, 1991, and 

1999, as shown in Fig. 2. Pairwise compar- 

isons of the difference between years show 

that for both TMAQOs and SOOVs, 1990 

and 1991 had higher occurrences than the 

rest of the years studied. After this period, 

outbreak reports fluctuated from around 

1992 to 2001 and stabilized up to 2003. 

Both TMAQOs (P = 0.2734) and SOOVs 

(P = 0.1641), show no upward or down- 

ward trend when a one-sided Cox-Stuart 

test was used for trend. Additionally, 

TMAOs were consistently lower than 

SOOVSs for the study period. 

Comparison by month showed that 

there were significant differences (P < 

0.0001) in the number of monthly out- 

breaks reported during the study period. 

Pairwise comparisons of the difference 

in monthly outbreaks by use of the LSD 

(alpha = 0.05) show that for the SOOVs, 

summer months (June, July and August) 

had significantly higher numbers of 

reports of outbreaks than the rest of the 

months. Contrary to this observation, 

however, TMAQOs peaked in the month 

of November, as shown in Fig. 3. Winter 

months (December, January and Febru- 

ary) had significantly fewer reports of 

outbreaks than the rest of the months for 

both TMAQOs and SOOVs. 

Occurrence of salmonellosis 

outbreaks by vehicle 

More than one vehicle was implicat- 

ed in some of the outbreaks. Of the total 

of 1,659 vehicles in 1,465 outbreaks 1,036 

(62.4%) were known and 623 (37.6%) 

unknown. Of the 1,036 outbreaks (43 

TMAQOs and 993 SOOYs) with a known 

vehicle, turkey was implicated in 43 

(4.2%), seafoods in 60 (5.8%), pasta in 

86 (8.3%), milk and milk products in 

89 (8.6%), chicken in 139 (13.4%), red 

meats (beef and pork) in 160 (15.4%), 

in 238 (23%). TMAQOs were significantly 

fewer than all the other vehicles except 

seafoods (P = 0.0939). Additionally, based 

upon the results of a chi-square test of 

independence (P = 0.2761) the vehicles 

eggs in 221 (21.3%), and fresh produce 

of transmission were not associated with 

particular seasons of the year; rather, 

the vehicles implicated in salmonellosis 

occurred randomly throughout the year. 



FIGURE 2. Comparison of annually reported turkey meat-associated 

salmonellosis outbreaks andsalmonellosis outbreaks associated with other 

vehicles in the US: 1990-2003 
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FIGURE 3. Comparison of monthly reported turkey meat associated outbreaks 

and salmonellosis outbreaks associated with other vehicles in the US: 1990-2003 
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Occurrence of Salmonella 

serotypes from TMAQOs relative 

to SOOVs 

More than one serotype was isolated 

in some of the outbreaks. A total of 1,465 

outbreaks yielded 1,481 serotype occur- 

rences, of which 90.2% (1,337/1,481) 

were identified. Of the sixty-three sero- 

types in total from both TMAQOs and 

SOOVs, the four major ones, which 

accounted for 77.7% of the outbreaks, 

were S. Enteritidis 718/1,337 (53.7%), 

S. Typhimurium 144/1,337(10.8%), 

S. Heidelberg 113/1,337 (8.5%) and 

S. Newport 64/1,337 (4.8%). A chi-square 

test for homogeneity (a = 0.05) showed 

that the proportions of the four major 

serotypes (S. Enteritidis, S. Typhimurium, 

S. Newport and S. Heidelberg) differed 

with respect to different vehicles of 

transmission (P = 0.0001). More than 

one serotype was isolated in some of the 

TMAOs. A total of 43 outbreaks yielded 

44 serotype occurrences, of which 84% 

(37/44) were identified. Of the thirteen 

serotypes in total from TMAQOs, the 4 ma- 

jor ones were S. Enteritidis 16/37(43.2%), 

& Heidelberg 4/37(10.8%), S. Reading 

(8.1%) and S. Newport 2/37 (5.4%). 

More than one serotype was isolated in 

some of the SOOVs (1,006 serotype oc- 

curences in 993 outbreaks). The four ma- 

jor serotypes from SOOVs were ranked as 

follows: S. Enteritidis 511/1,006 (50.8%), 

S. Typhimurium 88/1,006 (8.7%), 

S. Heidelberg 84/1,006 (8.3%) and 

S. Newport 48/1,006 (4.8%). The 

proportion of the four major serotype 

isolated from TMAQOs were similar to 

those isolated from each of other vehicles 

except in red meats (? = 0.0109) and eggs 

(P = 0.0115). 

DISCUSSION 

TMAOs were few compared with 

other vehicles but occurred in almost 60% 

of all the states in the US, with the states 

of California and New York reporting 

higher outbreak occurrences than the rest. 

Overall, for both TMAOs and SOOVs, 

the states with comparatively higher 

incidence rates (Maryland, Minnesota, 

California, Oregon, New Mexico and 

New York) were members of FoodNet, 

a collaborative project of the CDC, ten 

Emerging Infections Program (EIP) 

sites, the USDA, and the Food and Drug 

Administration (FDA), an indication that 

these states probably had better reporting 

systems than other states had. FoodNet 

routinely monitors seven foodborne 

bacteria including Salmonella and two 

parasites. Non-member states might want 

to consider joining FoodNet to improve 

their reporting system. 

Restaurants and private homes 

were the most reported venues for both 

TMAQOs and SOOVs in this study. The 

large number of reports of outbreaks as- 

sociated with private homes could reflect 

a greater tendency to seek medical care 

when various members of a family have 

the same symptoms; however, the large 

number of reports associated with res- 
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taurants could be attributed to the large 

number of people who eat away from 

home, which in turn requires a large 

number of workers to handle food (/4). 

Many Salmonella-infected food handlers 

have been documented as reservoirs in 

foodborne salmonellosis outbreaks (//, 

15); moreover, it takes only one food 

handler to render many people ill. Also, 

investigations of salmonellosis outbreaks 

in restaurants have frequently cited 

handling of food by an infected person 

or carrier and bare-hand contact with 

food (2, 12) as a causal factor. Salmonella 

can survive on the fingertips for several 

hours, and food can be contaminated 

through contact with fingertips inoculated 

with < 100 organisms (22). Thus, slight 

breaches in hand hygiene by those in- 

fected, resulting in even minute amounts 

of fecal contamination of fingertips, could 

result in a salmonellosis outbreak. These 

factors are similar in situations involving 

preparation of food for large groups, 

namely prisons, schools, daycare centers, 

nursing homes, hospitals and other com- 

munity gatherings. 

The annual salmonellosis outbreaks 

show that there were no TMAQOs reported 

in the year 1992 in all the states under the 

study, and no upward or downward trend 

was detected for either TMAQOs or SOOVs 

during the study period (1990-2003). 

However, data from the FoodNet survey 

carried out in selected sites in the US 

show considerable temporal variations for 

the three of the four common Salmonella 

serotypes (S. Typhimurium decreased, 

S. Enteritidis did not change significantly, 

S. Newport increased), resulting in a sig 

nificant decrease of 15% in incidence rates 

of salmonellosis in the period 1996-2001 

(7). In another report by the same authors, 

the breakdown shows that the overall 

incidence of salmonellosis decreased by 

15% from 1996 to 1998; however, the 

incidence increased by 20% from 1998 

to 1999 (6). 

Overall, the proportion of outbreaks 

due to TMAQOs during the study period 

was consistently lower than that of any 

other SOOVs. This could be due to the 

fact that in the United States, around 

Thanksgiving festivities, the press em- 

phasizes food safety tips, targeting turkey 

handling and preparation (26). Despite 

304 FOOD PROTECTION TRENDS 

all this preparation, however, TMAOs 

peaked in November, which could be a 

reflection of aggregated risk associated 

with the tradition of increased turkey 

consumption nationwide on Thanksgiv- 

ing. Noteworthy is the fact that whereas 

TMAQs peaked in November, the rest of 

the months, namely September and Oc- 

tober, categorized under fall (as a season) 

actually had few outbreaks. In agreement 

with other published reports (9, 16), 

results from this study show that SOOVs 

peaked in summer months. This temporal 

distribution of salmonellosis outbreaks has 

been attributed to community gatherings 

(picnics, weddings and parties) that are as- 

SOC lated W ith undercooked barbecue food 

and the types of food that are favorites 

at this time of year, namely, salads and 

buffets that are sometimes left standing 

around for long periods of time at abu- 

sive temperatures (2/). It has also been 

suggested that improper hand washing 

of infected food handlers may account 

for a proportionately high incidence of 

salmonellosis outbreaks (16, 19). 

The four major Sa/monella serotypes 

commonly isolated in humans in the 

US are S. Enteritidis, S. Typhimurium, 

S. Heidelberg and S. Newport (7); 

three of these serotypes (S. Enteritidis, 

S. Heidelberg and S. Newport) were 

the most commonly implicated in both 

PTMAOs and SOOVs. Additionally, 

Ss Reading was frequently isolated in 

[!MAQOs in this study. This observation is 

in agreement with results of other studies 

(1, 4, 13) that have cited S. Reading as a 

common serotype in turkeys. In one out- 

break of salmonellosis (4), an acute-care 

hospital in Connecticut reported isolating 

5. Reading from three stool samples: two 

isolates were from patients and one was 

from a hospital food-service employee. 

Additionally, stool cultures were obtained 

from all 82 food-service employees, all 26 

symptomatic nonfood-service employees, 

and a convenience sample of 24 asymp- 

tomatic nonfood-service employees. 

S. Reading was isolated from 20 (24%) 

food-service employees, four (8%) symp- 

tomatic nonfood-service employees, and 

three (4%) hospital inpatients. Analysis 

of stool-culture findings and a food- 

preference questionnaire administered 

to food-service employees implicated 
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consumption of turkey as the likely source 

of salmonellosis. Of the 29 food-service 

employees who reported eating turkey 

regularly in the hospital cafeteria, stool 

cultures from 19 (66%) yielded S. Read- 

ing, compared with one from the 53 (2%) 

employees who ate turkey infrequently 

(relative risk = 34.7; 95% confidence 

interval 4.9-246.3). The three hospital 

inpatients and the four nonfood-service 

employees who were culture-positive all 

reported eating turkey in the hospital 

during pre-outbreak time. Turkey salad, 

turkey sandwiches, and chef’s salad with 

turkey were served in the hospital cafeteria 

and were on the inpatient menu every 

day. Frozen 18—20-pound turkey breasts 

were routinely cooked in a slow roaster 

oven for 5 hours at 250°F (121°C), then 

for 10 hours at 160°F (71°C); however, 

core temperatures were not measured. 

After cooking, turkey dishes were kept 

refrigerated for up to 72 hours. After the 

outbreak, the hospital instituted proper 

cooking procedures for turkey (i.e., thaw- 

ing frozen turkey before cooking in a 

standard oven to a core temperature of 

165°F (74°C)) and no additional cases of 

S. Reading infection were reported. 

In another study (J) eleven (11) 

Salmonella strains were recovered from 11 

(8.2%) out of 134 turkey meat samples in 

Albania, during the time period 1996- 

1998. The percentage of Salmonella- 

positive turkey meat samples varied, 

with 5% in 1996 (3 out of 60), 14.7% 

in 1997 (5 out of 34) and 7.5% in 1998 

(3 out of 40). Five (5) different serotypes 

were encountered; Sa/monella Enteritidis 

(4 isolates), Salmonella Agona (3 iso- 

lates), and S. Saint-Paul, S. Reading and 

S. Blockley, with only one isolate each. 

One Salmonella strain, belonging to 

serogroup B, was not completely sero- 

typed. Also, it is interesting to note that 

S. Reading and S. Heidelberg were among 

the serotypes recovered from turkey 

farms and their environment (/3), 

where-as S. Heidelberg was isolated more 

frequently in both humans and turkeys 

than S. Reading. 

In conclusion, PMAQOs and SOOVs 

have been reported widely in the US, 

possibly because of surveillance programs 

initiated by CDC through its collaborat- 

ing agencies. FoodNet member states 



reported more outbreaks; therefore, 

states that are not members may con- 

sider joining the program to improve 

their foodborne outbreak reporting or 

increase their outbreak research and 

enhance reporting through an aggres- 

sive education and funding drive. There 

was no upward or downward trend for 

either TMAOs or SOOVs. Also, TMAOs 

peaked in November, whereas SOOVs 

peaked in the summer months. However, 

TMAQOs and SOOVs were not dependent 

on season or venue. In addition, the risk 

of salmonellosis infections associated with 

TMAOs was lower than that associated 

with SOOVs. A great deal is published 

in the popular press around Thanksgiving 

time about safe handling of turkey and 

about the meal in general. It is possible 

that these educational messages are posi- 

tively correlated with the lower numbers 

of illnesses attributed to turkey. Also, the 

four major serotypes that were isolated 

from TMAQOs were similar to those iso- 

lated from SOOVs, except in red meats 

and eggs. 
Further research is warranted to fully 

understand factors related to the low sal- 

monellosis incidence rates associated with 

turkey consumption. This information is 

be vital to the design of effective salmonel- 

losis prevention and control programs in 

humans. Enforcing these control methods 

on turkey, especially during Thanksgiv- 

ing festivities, would further reduce the 

number of salmonellosis outbreaks in the 

United States. 
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in Memory of... 

Alex von Holy 

Gauteng, Republic of South Africa 

IAFP would like to extend our deepest 

sympathy to the family and friends of Alex 

von Holy, who passed away in March 2007. 

IAFP will always have sincere gratitude 

for his contributions to the Association 

and the profession. 
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NOW AVAILABLE 
2007 REVISION 

OF PROCEDURES 
TO INVESTIGATE 

FOODBORNE ILLNESS 

The Committee on the Control of Foodborne 

Illness has completed revisions to Procedures 

to Investigate Foodborne Iliness, with the 

inclusion of intentional contamination 

issues. The new printed Fifth Edition booklet 

is available to purchase online at 

www.foodprotection.org or by calling 

the IAFP office. 
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SUMMARY 

We investigate the causes of consumer uncertainty regarding 

storage of packaged foods by examining the characteristics of 
the consumers, the type of food products and packaging, and 

where the product was stored at purchase. Consumers’ self- 
reported refrigeration practices from the 1998 Food Safety Survey 

are analyzed descriptively and by logistic regression. Eleven per- 
cent of the 2,001 respondents reported difficulty during the past 

three months in deciding whether to refrigerate a packaged food. 

When consumers do have difficulty, it is likely that the products 

either are new to them or need to be stored in an unexpected 

way. Those most likely to report uncertainty about whether to 

refrigerate were people of middle age and people likely to be more 

attuned to food safety issues — those who have some college or 

higher education, who look at many sources of food information, 

and who thought that a household member had a recent 
foodborne illness. The results suggest that additional education 

may be needed to inform consumers about proper refrigeration 

and that storage information on packages is particularly important 
for foods that are stored at room temperature until opened but 

that then need refrigeration. 

INTRODUCTION 

Proper storage of food at home is 

an important practice for preventing 

foodborne illness. Improper cooling and a 

lapse of 12 or more hours between prepar- 

ing and eating food were found to be the 

fourth and fifth leading factors contribut- 

ing to 345 outbreaks of foodborne illness 

caused by mishandling and/or mistreating 

foods in homes in the United States be- 

tween 1973 and 1982 (3). Proper storage 

of packaged foods is also essential; at least 

three cases of botulism have been reported 

that were probably contracted because of 

failure to refrigerate a packaged food. One 

of the cases was from an improperly stored 

bean dip and the other two from improp- 

erly stored clam chowder (4, 11). 

Although many factors related to 

consumer food safety behaviors have been 

described, including at which consumers 

keep their refrigerators, temperature cool- 

ing practices for cooked foods, and storage 

times for refrigerated foods (8), this is the 

first study to investigate consumer storage 

decisions for packaged foods. 

After purchasing food, consumers 

must decide where to store each product 

— in the refrigerator, in the freezer, or at 

room temperature. Although in the past 

this may have been an easy decision, new 

preserving and packaging technologies 

have extended the life of some foods that 

A peer-reviewed article 
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TABLE |. Percent of consumers who reported having dif- 

ficulty deciding how to store a packaged food by demographic 

characteristics 

Characteristic 

Total sample 

Race 

White 

Black 

Other 

Difficulty deciding 

% 

VI 

11 

14 

14 

Vgn= 32 P=02 

Gender 

Female 

Male 

13 

10 

x7, = 3.33 P=0.07 
\ df=l 

Age 

12 

7 

¥24.,= 15.51 P< 0.01 

Education 

< High School 

High school 

Some college 

College grad + 

7 

10 

13 

15 

ey s= 13.05 P< 0.01 

N=2,001 

Based on weighted data 

need refrigeration (5, 9). Some of these 

foods may be in a form that confuses 

consumers. The type of packages involved 

in the three cases of botulism may have 

Also, 

consumers may not know that some 

contributed to the confusion (4). 

other types of foods, such as mayonnaise 

and ketchup, need to be refrigerated after 

opening (/2). 

[his study examines consumer stor- 

age decisions in terms of the characteristics 

of people who are uncertain as to how to 

store a packaged product; the types of 

products and packaging most likely to 

be confusing; and where the product was 

stored at purchase. 
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MATERIALS AND METHODS 

Sample 

Data are from the Food and Drug 

Administration’s 1998 Food Safety Sur- 

vey (FSS). A total of 2,001 adults aged 

18 and over participated in this national, 

random digit dial telephone survey. Tele- 

phone numbers were selected using the 

GENESYS list-assisted method (2), and 

the respondent from each household was 

selected by the last birthday method. The 

data were weighted for both design weight 

(the number of adults in the household 

and number of phone lines) and popula- 

tion weight (to adjust the sample to 1998 
Census proportions on race, education, 

and gender). 
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Variables 

The 1998 version of the Food Safety 

Survey contained a set of questions about 

storage of packaged foods. Participants 
were asked if they had trouble deciding 
whether to refrigerate a packaged product 
in the past three months. Those who 

said “yes” were asked a series of follow- 

up questions: what type of food was 

problematic, how it was packaged, how it 

was stored when purchased, and whether 

the consumer had trouble deciding how 

to store it before or after opening the 

package. Those who said “no” were asked 

only how they decide whether a packaged 
food needs to be stored in the refrigerator 

after opening. 

Variables from other parts of the 

survey were also used in this analysis, 

including such demographic variables 

as education, race, gender, and age. An 
information sources index was created 

from questions that asked consumers 

about the sources of their information 

on safe food handling. A factor analysis 
showed that five sources loaded together: 

cookbooks, newspapers and magazines, 

news programs, food labels, and grocery 
store handouts. Therefore, only these five 

sources were included in the index. This 

index had a Cronbach alpha of 0.64. 

Risk sensitivity variables included re- 

spondents’ perceptions of how commonly 
they believe people get a foodborne illness 

from foods prepared at home, whether the 

respondent believes that someone in the 

household recently experienced foodborne 

illness, and whether the respondent re- 

ports eating at least one of four raw foods 

from animals (raw clams, raw oysters, 

raw fish, or steak tartare). A personal risk 

perception variable was created from ques- 

tions about how likely respondents think 

it is that they would get sick from four 

specific food-handing errors: forgetting 

to wash hands before beginning to cook, 

allowing contact between vegetables to be 

eaten raw and raw meat or chicken, eating 

a piece of chicken that is not thoroughly 

cooked, and leaving food unrefrigerated 

for more than 2 hours after it is cooked. 

Cooking experience variables in- 

cluded whether the respondent prepares 

the main meal in the household either 

most or some of the time and a cross- 

contamination prevention index. The 

cross-contamination prevention index 

consisted of five separate questions about 

food-handling behaviors in the home: 

washing hands before cooking and after 

touching raw meat or chicken and seafood, 

and washing cutting boards after cutting 
raw meat or chicken and raw fish. 
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Data analysis 

The storage response distributions 

and cross tabulations were analyzed to 

describe the respondents’ demographic 

characteristics, the types of products 

that are most problematic, and how the 

respondents decide where to store food. 

Logistic regression was conducted to 

characterize demographic, risk sensitivity, 

and cooking experience variables associ- 

ated with respondent uncertainty. All 

analyses were conducted with weighted 

data and all were performed in SAS for 

Windows V8 (10). 

RESULTS 

Descriptive statistics 

Of the 2,001 participants in the sur- 

vey, 11% reported having trouble deciding 

whether to refrigerate a product in the past 

three months. Table 1 lists the percent of 

each demographic group that had trouble 

with storage decisions. Particularly likely 

to have trouble were those aged 26 to 60, 

the more highly educated, and females. 

Race appears not to be a factor. 

Meat (including bacon and cured 

sausage), condiments (such as catsup, 

and pickles), combined foods (such as 

soup, salad dressing, and dip), and dairy 

products were the foods that caused the 

most difficulty for consumers. No other 

category constituted more than 5% of the 

total number of problematic foods (Fig. 

1). Over 50% of the problematic products 

were bought in either a plastic bottle or 

carton or in a glass bottle or jar (Fig. 2). 

It is possible to determine how food 

product packaging causes respondent 

uncertainty by looking jointly at the type 

of food and how the food was packaged 

when purchased. The top six categories, 

accounting for 47% of all cases, were: 

meat in plastic wrap or film (13%), 

condiment in glass bottle or jar (10%), 

condiment in plastic bottle or carton 

(7%), meat in plastic, cloth or paper bag 

(6%), combined food in glass bottle or jar 

(6%), and dairy products in plastic bottle 

or carton (5%) (data not shown). Al- 

though it is impossible to identify specific 

products that are the most problematic, it 

seems that some categories of meats most 

commonly cause consumers indecision 

regarding storage. 

Two factors are important for 

identifying a correct or incorrect storage 

decision: when respondents had trouble 

deciding to refrigerate a product and 

where the product was found at the store. 

The majority of the time, respondents had 

trouble deciding how to store food after 

opening it when the product was found 

on a shelf, rather than refrigerated, at the 

store (Fig. 3). When only the instances 

with these characteristics were considered, 

the most common type of products were 

combined foods (soup, stew, salad dress- 

ing, dip) and condiments found in plastic 

or glass bottles, jars, or cartons. 

About 25% of the products that 

caused uncertainty for respondents were 
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TABLE 2. Education and label use: Percent of respondents who reported using the label 

and considering the type of food in deciding where to store a food product 

How decided 

Had trouble (n=237) 

Used label 

Consider type of food 

No trouble (n=!,764) 

Used label 55 

Consider type of food 37 

FIGURE 3. 

Education Level 

Less HS 

than HS 

% % 

44 52 61 

39 37 36 

Association between how foods were stored at purchase and time 

when consumers had difficulty deciding to refrigerate the product (N=237) 

60% 

refrigerated at the store when purchased. 

This result is noteworthy because the three 

cases of botulism caused by improper 

refrigeration were from products that 

were bought refrigerated but appeared to 

be shelf stable and hence were improperly 

stored at home (//). The most common 

of these products was meat found in 

slastic film or wrap, making up 20% of g Uf 
the products found refrigerated. 

When respondents had trouble de- 

ciding whether to refrigerate a product, 
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@ Shelf 

Ei Refrigerated 

@ Frozen 

1 Don't kKnow/Refused 

most of them decided to refrigerate, freeze, 

or eat the product immediately, or throw 

it away, rather than storing it without 

refrigeration. Only 34 respondents out 

of the 237 who reported uncertainty did 

not refrigerate the product. It is impossible 

to know which of these Cases represent 

a true failure, because we lack specific 

information about the food product. We 

estimated whether the storage decision 

was probably safe by cross tabulating the 

type of food product, when the respon- 
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Some 

college 

College grad 

PaggT| P< 05° 

12 4y25-5 P< .07 

62 yr=31.9 P< 0001 

34 Ye qgZl.7 P= 65 

* Because multiple responses were allowed, a separate Chi Square test had to be conducted for the dichotomies 

“used label versus not used label” and “considered the type of food versus not considered the type of food.” 

dents had trouble deciding (before or 

after opening), and where it was found 

when purchased. Most of these instances 

(24 of the 34) seem to have been unsafe 

decisions to not refrigerate products that 

should have been refrigerated. 

Most often, respondents who had 

trouble deciding whether to refrigerate a 

product decided how to store it by read- 

ing the label or considering the type of 

food. We compared these figures with 

responses from respondents who did not 

have trouble deciding whether to refriger- 

ate packaged products (n = 1764). The 

most common answers for this group were 

also to read the label and to consider the 

type of food (Table 2). People who had 

no trouble deciding how to store food 

were more likely to use the label in mak- 

ing storage decisions than those who did 

have trouble. 

Because reading labels requires both 

literacy and motivation to engage in 

information seeking, we analyzed these 

questions by education. Education was 

positively related to reading the label 

among both those who did and those who 

did not have trouble deciding how to store 

a product. Respondents with less than a 

high school education were less likely to 

use the label and more likely to use “com- 

mon sense” to determine where to store 

a product than those with a high-school 

education or higher (Table 2). 



TABLE 3. Likelihood of difficulty deciding where to store a 
packaged food by demographic characteristics, risk sensitivity, 
and food-related behaviors 

Variable Adjusted Odds 
Ratio 

Gender 

Female 

Male 

Race 

White 

Black 12 

Other 1.3 

Age 

18-25 1] 

26-39 1.6% 

40-60 15 

> 60 1.0 (ref) 

Education? 1.2 

Information sources‘ i? 

Home Risk? | 7% 

Had foodborne illness® Ei 

Eat raw‘ | Sik 

Practice-specific riské 1.1 

Cook main meal’ 1.0 

Cross-contamination' 1.0 

Model fit: Likelihood Ratio x? ,,, 77.7 P < .001; percent correctly 
classified = 67% 

*Significantly associated with storage indecision at P < .10 

***Significantly associated with storage indecision at P < .05 

*Reference category 

°A continuous variable for level of education 

‘Number of sources of food safety information and quantity per source 
(range 0 to 10) 

“Believes that it is very common for people to get sick by food prepared 
at home 

“Believes that someone in the household had gotten foodborne illness in 
the past year 

'Has consumed at least one raw food from animals in the past year 

Personal belief of how likely it is to get sick from four specific food 
handling errors 

"Cooks the main meal at least some of the time 

‘Cross-contamination prevention practices (washing hands and cutting 

board). This variable is a combination of washing hands before cook- 
ing, after cracking raw eggs, and after touching raw meat or chicken and 
raw fish, and washing cutting boards after cutting raw meat or chicken 
and raw fish. The variable ranges in value from -6 to +6. Each variable 
was scored as safe (+1) or unsafe (-1). Those who did not engage in the 
behavior were given a score of safe. Those who engaged in the behavior 
but answered “don’t know” or “refused” were scored as unsafe 

Logistic regression results 

The logistic regression, which ad- 

justed each variable for all others in the 

equation, showed that people who were 

more likely to be uncertain about storage 

had these characteristics: age 26 to 39 

years, higher levels of education, receive 

food safety information from more sourc- 

es, think that it is very common to get a 

foodborne illness as the result of the way 

food is prepared at home, report that they 

or a household member had a foodborne 

illness in the past year, and eat raw foods 

from animals (Table 3). 

DISCUSSION 

The results show that respondents 

rarely have trouble deciding where to 

store packaged products. When they do 

have trouble, it is likely that the products 

either are new to them or need to be 

stored in an unexpected way. The latter 

seems to hav e been the case for the three 

aforementioned cases of food botulism. 

Even though these foods were refrigerated 

at purchase, the victims did not refrigerate 

them at home (//). Food storage labels 

may be particularly important for such 

products. Storage statements on food 

labels are also important when the same 

person who does the shopping does not 

put away the food after it is brought home. 

Even if the food had been refrigerated at 

purchase, this information may not be 

communicated to the person putting the 

food away. 

When respondents reported having 

trouble deciding where to store a product, 

most chose a safe option — store in the 

refrigerator, freeze, eat immediately, or 

throw away but some (14% of those 

who reported having trouble deciding) 

make decisions not to refrigerate products 

that probably are unsafe to store at room 

temperature. This estimate of the percent 

of uncertain respondents who make un- 

safe decisions may serve as an approximate 

estimate for the total population. Those 

who were uncertain about storage are 

the more highly educated and the most 

sensitive to food safety information; for 

example, they used more sources for food 

safety information, believed that illness 

from home prepared food was more com- 

mon, and were more likely to believe that 

a family member had recently been sick 

from food. These highly sensitized people 
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may be more aware of the consequences of 

unsafe foods and thus more likely to think 

about refrigeration decisions. Those who 

do not report having trouble with storage 

decisions are probably a diverse group that 

includes both those who always know 

what to do (and who store food safely) and 

those who do not realize that proper food 

storage in an important issue. The latter 

in particular may make critical mistakes 

when storing a product. 

The food label, which gives pro- 

duct-specific information, is one of the 

two most important sources of storage 

information for both those who do and 

those who do not have trouble deciding 

how to store a particular food. Label use, 

however, is reported nearly three times as 

often by those who do not have trouble 

deciding on storage. The other frequently 

used source is common sense, which 

works only if the consumer is familiar 

with the storage requirements of the spe- 

cific food in the specific type of package. 

We found a positive association between 

education level and label use. It is possible 

that those with a very low education are 

unable to read the storage information on 

the label or that finding such information 

is more burdensome for them. 

These results highlight the impor- 

tance of the presence on food labels of 

storage statements that can be easily 

found and understood by consumers. 

Storage statements for foods that need 

to be refrigerated for safety are intended 

to prevent the user from consuming an 

unsafe product and being harmed. In 

this sense, storage statements for safety 

serve some of the same purposes as warn- 

ing labels. Some characteristics of a good 

warning label include: standardized 

placement, size, color, and wording of 

the statements, wording that is clear and 

understandable, and inclusion of a signal 

word that indicates that a warning is to 

follow (13). Sometimes symbols can be 

useful to signify a warning, such as the 

need to refrigerate a product for safety. 

Unlike words, symbols can often be in- 

terpreted by people with limited language 

proficiency or non-native speakers. Also, 

symbols can be easily recognized and 

easier to use than words (6). For a symbol 

to be effective, however, it must be easily 

identified and understood by consumers. 

Additional consumer research would be 

needed to determine the effectiveness of 

any proposed symbol that might accom- 

pany a storage statement. 
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The Food and Drug Administration 

(FDA) has provided guidance on refrig- 

eration labeling. The Agency grouped 

foods into three categories depending on 

whether the food needs to be refrigerated 

for safety or for quality and whether the 

product needs to be refrigerated before or 

only after it is opened. The first groups 

of foods are those that need to be refrig- 

erated at all times for safety reasons. The 
Agency recommends that these foods 

display the label: 

IMPORTANT Must Be Kept Refriger- 

ated To Maintain Safety 

The second group of foods must be 

refrigerated after opening to maintain 

safety and should have the label: 

IMPORTANT Must Be Refrigerated 

After Opening To Maintain Safety 

Finally, the third group of foods 
needs refrigeration to maintain quality 

and should be labeled as “Refrigerate for 

Quality” (4). 

To help with ease of reading, FDA 

suggested that for foods in the first two 

groups the statement be set off by hairline 

marks and have these type characteristics: 

(1) Be on a contrasting background; (2) 

utilize a single, easy-to-read style and size; 

(3) have at least one point leading (space 

between two lines of text); and (4) ensure 

that letters never touch. 

The food industry has issued slightly 

different recommendations about how 

foods that need refrigeration should be 

labeled. They recommend the use of two 

categories. Group A consists of “Highly 

perishable, packaged, processed foods that 

must be refrigerated for safety reasons” 

and Group B of “Products intended to 

be refrigerated that do not pose a safety 

hazard if temperature abused” (7). Indus- 

try recommends that Group A foods have 

the label, “* IMPORTANT * MUST BE 

KEPT REFRIGERATED” ina box on the 

food package and that Group B foods have 

the label, “Keep Refrigerated.” 

Data from the Food Label and Pack- 

age Survey (FLAPS) conducted by FDA 

in 1999 shows that although some type 

of storage information is often found on 

the label, the format is not the same for all 

products, even those in a single category. 

In addition, the 1999 results show that 

none of the products that FDA classified 
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in the first group (needing refrigeration 

for safety before and after opening) and 
only one of the products in the second 

group used the exact language prescribed 
in the FDA Guidance (1). Combining 

the results of both the Food Safety Survey 
and FLAPS, we conclude that the current 

storage information available on packaged 

products is not meeting the needs of all 

consumers. 
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ABSTRACT 

The media was the main source of information as the investigation of E. coli O157:H7 spinach 

outbreak of August and September 2006 unfolded. The final total was 205 cases in 26 states. Numerous 
experts representing different groups speculated as to the cause of the outbreak, its impact,and possible 

preventative and control measures for the future. On a daily basis, the public was informed through 
short news items in which the opinions of spokespersons and self-declared experts were stated but 

sometimes differed. Comments included trust in the spinach industry, organic spinach production, 

environmental contamination sources, processing decontamination strategies, tracking leafy green 

products, improvements to foodborne surveillance and the government oversight system, and the 

impact of this information on consumers’ attitudes to spinach. Two issues arising from these media 

statements in retrospect are (|) what qualifies an expert to speak on these issues, and (2) how do 
journalists extract critical statements that are newsworthy and still convey the experts’ main messages. 

In major outbreaks such as this one, official government reports are not going to be completed until 
well after the heightened awareness of the event. Thus, the role of industry spokespersons, appropriate 

government officials, and the media in communicating information to the public is critical to help 
consumers make informed decisions for themselves and their families without demonizing or exonerating 

those most immediately involved. Unfortunately, in this outbreak the means of transmission to the 

spinach was not determined, although the investigation identified a cattle farm, a wild pig and surface 
water as sources of the implicated E. coli O157:H7 strain. Six months after the outbreak, the industry 

has agreed to create a uniform approach to good agricultural practices to anticipate and prevent future 

contamination of leafy greens, and at the same time try and recoup losses by promoting their products 

in an attempt to win back public acceptance. In addition, spinach and lettuce growers may have to deal 

with stricter state and federal governments standards, which will be an additional financial burden. 
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THE BACKGROUND 

What have we learned from months 

of media-derived stories about spinach and 

the FE. coliO157:H7 outbreak? Of interest 

are the ways in which the story unfolded 

in the print media during this period. The 

messages were derived from both govern- 

ment spokespersons and various experts, 

usually in academia, and included com- 
ments from industry, trade associations 

and lobby groups. From September 15 

to November 15, there were comments or 

quotes from at least 34 assistant, associate 
and full professors at universities; eight 

federal and four Californian government 

agency spokespersons and officials from 

Monterey, two other states and Ontario; 
four elected representatives; 14 national, 

five Californian, and two county represen- 

tatives of associations and farm bureaus, 

as well as five from Canadian and Texas 

institutions; nine Californian and one 

Minnesotan representing spinach and 

other produce industries; nine national 

special interest groups, three lawyers, four 

journalists and seven individuals from 

California and elsewhere. The comments 

ranged from a few words to paragraphs. 

This material and subsequent media 

comments gave us the only perspective 

on the outbreak and its aftermath apart 

from short government reports relaying 
information on the progress of the inves- 

tigation and advice to consumers, until 

an official government publication was 

published in March, 2007 (1). The final 

CDC outbreak update was released on 

October 6 (2). The information in that 

report was that 199 people, in 26 states 
became ill with £. co/iO157:H7 infection 

after eating bagged fresh spinach, and that 

31 cases of hemolytic uremic syndrome 

(HUS), 102 hospitalizations and three 

deaths occurred. In addition, one woman 

in Ontario contracted FE. coli 0157:H7 

infection in September after eating the 

implicated spinach. These numbers were 

eventually revised upwards in the final 

investigative report of March 21, 2007(1). 

The US Food and Drug Administration 

(FDA) indicated the first illness con- 

nected to this outbreak began on August 

2, 2006, although most illnesses reported 

clustered around August 26 — September 

9, but the link with bagged spinach was 
not made until September 13. The FDA, 

the State of California, the Centers for 

Disease Control and Prevention (CDC) 

and the United States Department of 

Agriculture (USDA) investigated the 

cause of this outbreak, but che FDA was 

the lead agency because the outbreak 
was national in scope. The contaminated 

spinach was eventually traced to several 

farms in California, and on September 
14, consumers were advised to avoid all 

bagged Californian fresh spinach that may 

have been contaminated with the FE. coli. 

Once this decision was made, spinach 

recalls were issued rapidly. No one became 

ill from eating contaminated spinach af- 

ter September 25. Pinpointing the exact 

source was painstaking and slow, but it 

was eventually concluded that probably 

the irrigation water was contaminated 

with E. coliO157:H7 that originated from 

one or more cattle ranches. On September 

29, the FDA announced that the source 

had been narrowed to one large producer, 

Natural Selection Farms. The genetically 

identical E. coli O157:H7 strain that had 

caused the illnesses was isolated from 13 

opened packages provided by patients in 

10 states. Later, the pathogen source was 

linked to four fields on four cattle ranches, 

with the genetically identical outbreak 
strain of EF. coli O157:H7 isolated from 

cattle feces on one of these four ranches. 

By late October, samples from cattle and 

manure on this ranch contained this 

same F. coli strain. Twenty-seven brands 

of bagged spinach were implicated, and 

products from these brands had been 

shipped to Canada, Mexico, Taiwan, 

Hong Kong, and Iceland. Only one case 

is known to have occurred outside of the 

United States and that was in Ontario, 

Canada. 

One additional point is that the 

organism that caused all the illnesses, 

labeled EXHX01.0124, was a much more 

virulent strain than those normally en- 

countered (< 1% of the EF. coli O157:H7 

strains reported each year). Half of those 

made ill by the bacteria were hospitalized, 

kidney failure rates in children were more 

than triple the normal rate for O157:H7, 

and three persons died. One reason for its 

severe effects may be because it carries the 

Shiga Toxin Type 2 gene alone, in contrast 

to most strains that carry only Type 1 or 
both Type 1 and Type 2 genes; Type 2 
toxin is more potent in causing morbidity 

than Type 1. 

The first publication in a scien- 

tific journal, was by Dennis Maki in 
the New England Journal of Medi- 

cine (4). However, this article is more 

a perspective discussing the infor- 
mation already released in the context of 

E. coli O157:H7 illnesses in general. 

INFORMATION DERIVED 

FROM THE MEDIA ON 

THE SPINACH OUTBREAK 

INVESTIGATION 

The following information is an 

attempt to consolidate and discuss the 
different news items on the outbreak and 
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its subsequent investigation. Most of these 

items supplied information that started 

to piece together what had happened but 

also touched on the broader picture of the 

consequences beyond the spinach growers 

and those ill. However, not all of the news 

items could be considered scientifically 

accurate, but reflected the thoughts of 

those contributing, either voluntarily as 

interested persons including experts or 

involuntary as official spokespersons. 

Large market operations 

Various explanations were proposed 

as to how the spinach became contami- 

nated with EF. coli O157:H7. First, as 

consumer demand for year-round food 

products and salads have increased, retail- 

ers have exerted pressure on producers to 

match the demand by cultivating more 

fields, leading to increased consolidation 

and centralization of the spinach industry. 

The spinach industry has grown rapidly 

over the past few decades, changing from 

a cooked side dish to a salad item. Spin- 

ach production in the United States has 

tripled since 1990; this rapid increase is 

the result of several interrelated SOcio- 

economic forces in the agrifood sector 

including, but not limited to, consumers’ 

demand for year-round variety; the health 

community’s dietary recommendation for 

increased consumption of fresh produce; 

and retailers’ demand for foods pack- 

aged for convenience (e.g., ready-to-eat 

bagged salads). National sales of pre- 

washed salads rose from $1.7 billion to 

$2.6 billion annually. Spinach commerce 

rose from $111 million to $286 million. 

Earthbound Farms began production 

in 1984 and started selling spinach at a 

roadside stand in 1986. Since then, it has 

grown into a $360 million industry and 

became a subsidiary to Natural Selection 

Farms, with spinach now being 20% of 

Natural Selection’s business. Their motto 

is “Food to Live By”. Fresh Express, the 

largest maker of packaged salads in the 

United States, supplying 40% of the 

market from 49 growers in California 

(particularly Salinas Valley), Colorado, 

Arizona and Mexico, was not implicated 

in the outbreak. However, the combina- 

tion of industry consolidation, increase 
in size and centralized production was 

raised as a possible risk factor, because any 

contamination problem can be magnified 

many times as production volumes go up 

and distribution widens. 

In a large production system, spin- 

ach is collected in the field and taken to 
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a central facility, where it is mixed with 
spinach from other fields during process- 
ing. Spinach and lettuce are then triple 
washed and disinfected. The leaves are first 
put into a water bath, then into chlorine 
and citric acid baths before spinning and 
drying, and then sealed in bags. However, 
pathogens occasionally survive this process 
and may be found in the product at retail, 
as occurred following this spinach recall. 
It is not clear if this is because the patho- 
gen adheres strongly to the leaf surfaces 
and crevices or because it is internalized 
through the roots or cuts in the growing 
plant. Research has also shown that patho- 
gens can penetrate the vascular system 
of leafy plants through root tips or cuts 

in the tissue. Although this process has 

not been proven to occur in field-grown 

crops, it is considered a likely source of the 

spinach contamination. Bagged spinach 

was considered a higher risk product than 
individual heads of spinach, because the 

former is made up of parts of many plants. 

Although the rationale for this was not 
enunciated, the assumption is that if one 

plant is contaminated, commingling of 

the leaves of that plant with leaves of other 

plants into multiple bags would result in 

more contaminated product. Although 

the level of the F. coli in each bag would be 

proportionally less, the outcome would be 

more bags of contaminated product. 

Cattle as a source 

One letter to a newspaper editor ex- 

pressed the opinion that the intensive con- 

finement system of industrialized animal 

agriculture creates a problem of more than 

one billion tons of manure each year in 

the United States — the weight of 10,000 

Nimitz-class aircraft carriers. A single 

cow can excrete 100 billion fecal bacteria 

each day, which may include various 
pathogens. E. coliO157:H7 is frequently 
excreted by cattle in their feces, but not in 

large numbers, and statements were made 

that the grain-fed cattle in the Salinas 
Valley would produce manure containing 
more of this strain than grass-fed cattle. 

This controversial point was raised in 

several articles. A 1998 peer-reviewed 

study indicated that grain being digested 

in the cow’s rumen could allow E. coli to 

survive longer in animals and their feces. 

However, this study considered only 

generic F. coli, not the O157 strain, and 

more recent work has shown little differ- 

ence in excretion rates for the pathogen, 

whether the cattle are grass or grain fed, 

and whether strains are more acid resistant 

or not. The more general argument that 
grass-fed, antibiotic and hormone-free 

cattle have a better immune system and 

rumen to inhibit pathogen development 

was also raised but does not appear to be 

supported by published reports. Based on 

the current scientific literature, there is no 

clear association between diet and growth 

of E. coli O157:H7 in cattle. 

Water as a source 

A second explanation is based on 

the fact that total control of pathogens 

is impossible on farms. Cattle manure 

is usually composted for use on leafy 

crops, but there is no guarantee that this 

process is 100% effective in destroying 

bacterial pathogens. The pathogenic 

E. coli from cattle ranching can enter the 

spinach-growing environment through 

waterways or possibly windblown soil 

containing manure. The waterways are 

heavily contaminated from runoff, with 

>12,000 E. coli/100 ml, and some of this 

may get into the groundwater, the main 

source of potable water for washing and 

disinfecting produce; it is possible that 

some of these F. coli are of the O157:H7 

strain. Ninety-seven percent of irrigation 

water is from private wells in the Salinas 

Valley. Although the wells were tested 

and found to be free of fecal organisms 

prior to the outbreak, the same spinach is 

grown in fields prone to flooding, which 

could carry fecal organisms originating 

in manure from adjacent farms. Flood- 

ing occurs early in the growing season, 

however, and was not considered as great 

a threat to the crops as was the irrigation 

water. The source of the contamination 

of irrigation water could be the spinach 

farm sewage disposal system; this system 

had frequently been overloaded because 

the recycled wastewater from the spinach 

processing was far more extensive than 

was originally permitted. Natural Selec- 

tion Foods has two wastewater systems 

— one for human sewage and one for 

washwater. The normal practice is to 

flush the recycled and chlorine-treated 

wastewater into an unlined holding pond 

for use in irrigation. However, the volume 

of wastewater has exceeded the limits of 

the holding pond, which increased the 

risk of overflow. The Monterey Regional 

Water Pollution Control Agency considers 

tertiary treated sewage safe for irrigation, 

and necessary because recharging of the 

aquifer used for irrigation with clean 

fresh water is required to prevent saltwater 

intrusion into the water table. The pond 

is tested monthly and to date fecal coli- 

forms have not been detected. However, 

it was found that the pond had exceeded 

its disposal limit set by the County, and a 

new waste water system was supposed to 
be installed. Despite government funding, 

this project has not been completed. 

Contamination in the fields 

by humans or animals 

A third explanation is contamination 

of spinach by workers. The argument is 

that workers might contaminate the fields 

unintentionally because they may not 

have adequate access to toilet and hand 

washing facilities. Alternatively, workers 

may be under pressure to complete their 

shifts, especially if they are paid by volume 

of spinach picked, and when the facilities 

are far away from where they are working, 

and so they may defecate in the fields. 

For this explanation to be plausible, these 

workers would have to be either ill with 

E. coliO157:H7 infection or asymptom- 

atic carriers of the strain. 

A fourth explanation is that wild 

animals may be the source of contamina- 

tion. For example, birds could fly over 

the crops after feeding on manure piles, 

and their droppings land on the spinach. 

Wild pigs are frequently known to break 

down fences and enter spinach fields to 

root around the crops. Samples taken 

from a wild pig, stream water and cattle 

on the ranch have all tested positive for the 

outbreak strain of FE. coli. The movement 

of wild pigs could explain how the EF. coli 

spread from cattle on the ranch to the 

spinach field less than a mile away. How- 

ever, the wild pig story was somewhat dis- 

counted as a key element, since there has 

been no government statement on how 

the pig was obtained and analyzed, and 

whether it may have ingested previously 

contaminated spinach. In fact, it was ar- 

gued that the pig story deflected attention 
away from the Valley’s large dairy cattle 

operations, which produce large quantities 

of manure. Fecal bacteria deposited in 

fields could survive for some time; generic 

E. coli can persist for more than 45 days in 

soil. It was found in up to 25% of lettuce 

and leafy greens harvested in Minnesota 

and Wisconsin over a two-year period, 

indicating that fecal contamination of 



these crops is likely a widespread problem, 

although these results indicated only the 

potential for pathogens to be present. 

In addition, the unusually hot summer 

weather may have been a factor encourag- 

ing rapid growth of F. coli O157:H7 in 

the spinach; temperatures in the Salinas 

Valley were above 99°F for 10 days two 

months before harvest. 

Organic produce 

as a risk factor 

The fact that organic spinach was 

named as part of the large recall raised 

questions on the relative safety of organic 

produce versus conventionally raised pro- 

duce. Proponents of organic agriculture 

indicate that their soil is more beneficial 

and will fight off pathogenic E. coli better 

than soil treated with chemical fertilizers 

and pesticides. Anti-organic farming 

statements tended to be non-specific 

about comparable risks, with comments 

such as that produce can be dangerous 

through potential pathogen contamina- 

tion and that crops need all the chemi- 

cal protection that is permitted. One 

organic grower claimed that taste-testing 

his product before it was released was a 

sufficient method. Many organic farmers, 

however, are concerned about safety and 

test manure to ensure that it is properly 

composted. Another expert stated that 

since cattle are the main source of E. coli 

O157:H7, consumers should move to a 

vegetarian diet, ending the problem of £ 
pollution from factory farms as well as 

reducing the risk of foodborne illness and 

diet-related diseases. 

A related aspect of organic farming is 
small versus large operations, with the lat- 

ter being claimed to be more risky because 
any one incident could create widespread 

contamination. Organic farmers have 

traditionally been small operations that 

sell at local markets. Their customers tend 

to be consumers who prefer to support 

the local economy and/or prefer to have 

a relationship with the grower. However, 

with the increasing demand for organic 

products among mainstream shoppers, 

many grocers are turning to larger suppli- 

ers for crop uniformity. As a consequence, 

there is an ever-increasing distance to 

market and a widening of distribution. 

Furthermore, the source companies may 

have started small, like Fresh Express, but 

now they rely on many growers to provide 

the necessary volume of product that is 

packaged under their name. Earthbound 

Farms has become a conglomerate of 

185 different growers owned by Natural 

Selection Foods, with 24,000 certified 

organic acres in the United States, Mexico 

and New Zealand. For some organic 

spinach consumers, it was unpleasant 

news that organic products from distant 

production areas could be implicated. In 

the future, some of these consumers may 

see local production as more important 

than organic farm origin. There was no 

discussion, however, of the fact that ill- 

nesses associated with small operations 

may occur but are likely to go undetected 

when there are relatively few cases. It is 

possible that similar outbreaks associated 

with spinach occurred in the past, when 

operations were smaller, but were not 

identified because of lack of suitable meth- 

odology. This gave the industry a false 

sense of confidence. In fact, since 1995, 

19 E. coliO157:H7 outbreaks originated 

from fresh-cut lettuce or spinach, with 

eight of them linked to the Salinas Valley 

(3), and the 26th reported outbreak of 

E. coli O157:H7 infection that has been 

traced to contaminated leafy green veg- 

etables since 1993 (4). 

Actions taken to reduce risks 

Few solutions were presented to 

reduce or eliminate the contamination. 

The growers claim to monitor irrigation 

water and conduct third-party audits, 

but their records need to be checked by 

the authorities more often. More efficient 

washing, wetting and disinfection agents 

for the spinach were suggested. The 

disinfection could be biological, in the 

form of a bacteriophage targeted toward 

E. coli, or chemical, in the form of organic 

acids or ozone, to replace or supplement 

the current chlorine or chlorine dioxide 

treatment. At the very least, increased 

testing for E. coli, perhaps of every batch, 

was recommended. However, as the par- 

ticipants at an International Association 

for Food Protection workshop on October 

6, 2006 agreed, once contamination has 

occurred on a leafy product, it is very dif- 

ficult to wash it off, and there is almost 

nothing anyone can do at home to make 

a significant difference. They indicated, 

not very comfortingly, that when people 

feel safe again, they would return to eating 

those vegetables. Irradiation was men- 

tioned as a possibility, but there was little 

initial discussion on this type of terminal 

decontamination, although it seemed to 

be feasible in principle (2). The members 

of the Western Growers Association are 

now assessing existing regulations, includ- 

ing regulations on manure, composting, 

leaking septic tanks, farm worker access 

to portable toilets, handwashing facilities, 

and flooded fields. 

Regulatory oversight 

One question repeatedly raised, even 

by government spokespersons, was wheth- 

er the oversight system was working for 

this industry. It is unclear how adequate 

the regulations or guidelines are for safe 

production of leafy greens throughout 

the food chain, including the farm and 

processor, and whether or not there 

is adequate inspection and control by 

local, state, and federal agencies. It appears 

that oversight is inadequate, in view of the 

many outbreaks in past years associated 

with lettuce and leafy greens produced in 

California. This may partly reflect the fact 

that the FDA, the key agency responsible 

for regulation of fruits and vegetables, has 

had decreased budgets over many years. 

The FDA currently has 800 inspectors 

to conduct about 20,000 food safety in- 

spections per year, allowing them to visit 

a processing plant on average only once 

every few years. This is in contrast to the 

USDA Food Safety Inspection Service 

(FSIS), which has staff in more than 6,000 

processing plants nationwide daily. 

The FDA has had not only budgetary 

cutbacks but also reallocation of resources 

to address new concerns such as bioterror- 

ism. In addition, the FDA is responsible 

for managing most of the United States 

food supply (excluding meat, poultry and 

egg products), but has far fewer resources 

than FSIS to do so. Furthermore, the 

FDA has no authority to go on farms 

unless there is an outbreak, and although 

most food industries comply with FDA 

recommendations, the agency cannot 

force companies to recall contaminated 

products. As a consequence, the FDA 

usually relies on the fruit and vegetable 

industries to self-police, with the relevant 

state agency having oversight and enforce- 

ment. History has shown that the lettuce 

and spinach industries appear not to have 

responded rapidly to FDA warning let- 

ters, because past outbreaks did not bring 

about change, although the industry has 

denied this. The FDA devoted extensive 
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resources, including 24 investigators, 

to identify the source of this outbreak, 

which remained unknown in the other 19 

lettuce and spinach outbreaks. However, 

this meant cutting back or delaying action 

on other national food safety issues. Most 

food safety experts feel that until there is 

more direct control by adequately funded 

and staffed state and federal agencies, and 

until a cooperative state-federal-industry 

relationship is maintained, these types 

of problems will continue. In fact, for 

some experts this is just one example 

demonstrating how the United States. 

food safety system is broken and needs a 

major overhaul. There have been repeated 

calls for a single agency by the General 

Accounting Office and the National 

Academy of Sciences; however, Congress 

is ultimately responsible for the national 

food supply. Various elected officials have 

introduced legislation that would unify 

the federal food safety agencies into a 

single legal authority that would provide 

a focal point for government responsibil- 

ity and accountability. It is claimed that a 

unified food safety authority would make 

better use of existing food safety resources 

and would reduce the social and economic 

burden of foodborne illness. At present, it 

seems that the existing structure, which- 

has been in place for 100 years, may be 

too entrenched to pursue change by both 

the federal bureaucracy and the food 

industries, even though there may be 

long-term benefits. Thus, there has to be 

a wider forum to force a discussion on this 

beyond government committee hearings 

and pronouncements. There are models in 

Europe, Australia and Canada to be con- 

sidered. However, any new agency needs 

not only to be well structured but also to 

have the necessary authority and resources 

to ensure the safety of the United States 

food supply, which includes the ability 

to carry out outbreak investigations and 

recalls more quickly and efficiently. 

Because of the publicity surround- 

ing the spinach outbreak and irrigation 

water that tested positive for generic 

E. coli on Nunes Co., a Salinas Valley 

lettuce farm, Mexico banned all let- 

tuce imports from the United States on 

October 9, 2006, and then two days later 

narrowed it to apply only to Californian 

lettuce. On October 19, it reopened its 

borders to lettuce imports from California 

after United States authorities reported 

that tests for £. coli on irrigation water 

and lettuce were negative. This ban might 

not have occurred if the industry had 
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not been undergoing such public scru- 
tiny. Unfortunately, this secondary ripple 
effect is not unusual with such an out- 

break, and these typically have adverse 

economic consequences for a much larger 

segment of the food industry. 

The investigation of the E. coli 

O157:H7 outbreak 

Most of the media statements con- 

sidered that the rapid local public health 

response was made possible by vigilant 

epidemiologists in some states and the use 

of the CDC PulseNet DNA finger-print- 
ing system that enabled health officials 

to track the illness back to Californian 

spinach. Nevertheless, others noted that 

at least 200 people became ill, many cases 

with severe illnesses, and three people 

died. The first case occurred in early 

August and the public warning was more 

than a month later, on September 14. 

Although the spinach was widely dis- 

tributed across the United States and 

three other countries, some states had no 

documented EF. co/i illnesses that could 

be linked to the spinach; this may be for- 

tuitous or it may be due to misdiagnosis. 
These outcomes suggest that improve- 

ments are needed in surveillance and 

investigation in the future. Agreed, we 

have to take into account the incubation 

period for the E. coli infection (average 3 

to 7 days), and that sporadic cases Over a 

wide area are more difficult to detect and 

attribute a food source to than clusters 

of cases in one community. In addition, 

the process of securing a stool specimen, 

sending it to a lab, having an organism 

isolated, and then fingerprinting it to be 

compared with strains from other states 

by CDC takes many days. 

Another often unmentioned point 

is the everyday tracking of the spinach. 

lhe £. coli outbreak highlighted the need 

for lot traceability and an early warning 

system in the produce industry. Recent 

outbreaks of foodborne illness associated 

with fresh fruits and vegetables have em- 

phasized the necessity to provide immedi- 

ate access and traceability to the origin and 
history of food items to reduce consumer 

exposure. Unlike the traceability of most 

commercially packaged products that 

have a paper trail or electronic tracking 

system to determine its source, traceabil- 

ity of produce has lagged behind. This is 

further complicated by the commingling 

of spinach leaves from different fields in 

the same bag of salad greens. Another 
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difficulty is that the bagged spinach was 
sold under many different labels, some 
organic and some not, and that meant 

that more product was recalled than nec- 

essary. Growers felt that they have had a 

reasonably good safety track record since 
the industry began until recently, and 

they and the consumer have considered 
produce items to be generally safe, even 

if the product undergoes little processing. 

Thus, tracking product to a company or 

field for recall purposes seemed not to be a 

high priority by the industry. Even so, this 

sophisticated industry that has fine-tuned 

its production practices to maximize eff- 

ciency and quality should be able to do the 

same for the safety of its marketed items. 

In retrospect, it may be that relatively few 

of the bags were contaminated and that 

these came from one or at most a few 

fields from a farm in the Salinas Valley, 

but the recall for all Californian spinach 

was massive and the public confidence in 

leafy vegetables was shaken. Because the 

tracking system has not been discussed in 

any detail, we still do not know why the 

investigation to link the contaminated 

bags to some fields took so long. Some 

retailers have instituted electronic tracking 

systems such as RFID (radio frequency 

identification) that permits the tracking 

of produce from single fields to retail, as 

opposed to the use of stickers on boxes 

by the spinach industry. The RFID system 

relies on storing and remotely retrieving 

data with radio waves, using RFID tags or 

transponders. However, the RFID-tagged 

products need to be tracked throughout 

the entire supply chain to carry out a 

large-scale recall in a timely manner. In 

this outbreak, the shipment data shared by 

supply-chain partners on the tags would 

have identified the specific products that 
needed to be recalled, thereby eliminat- 

ing the need to remove all products from 

stores and warn consumers to discard 

all bagged spinach. This would have 

speeded up the recall, reduced immediate 

economic loss, and had less detrimental 

impact on consumer trust in the salad 

industry as a whole. 

The future of the spinach 

industry 

What is the future for Natural Selec- 

tion Foods and the spinach industry as a 

whole? Earthbound Farm and Dole may 

have to pay as much as $110 million to 

settle cases, and they are currently paying 



all of the out-of-pocket medical expenses 

for those ill following the outbreak. The 

key to keeping costs down is to settle 

claims quickly. The company is also insti- 

tuting tests to check plants from growers’ 

fields for E. coli with methodology similar 

to that used by the beef industry. These 

expenses, and the potential loss of sales 

over an uncertain period of time, may 

force Natural Selection Foods, the parent 

company of Earthbound Farm, and the 

largest grower-shipper of organic produce 

in the country, to file for bankruptcy. In 

2003, 600 customers of the Tex-Mex 

restaurant chain Chi-Chi’s contracted 

hepatitis A virus that was linked to salsa; 

three of the victims died. The company 

paid nearly $40 million in damages and 

was never able to recover. Outback Steak- 

house Inc. bought the chain for $42.5 

million in August 2004 and transformed it 

into a new restaurant chain, Cheeseburger 

in Paradise. This was unlike the E. coli 

Jack in the Box outbreak, in which victim 

claims were negotiated quickly after more 

than 600 people were sickened and four 

children died. The restaurant chain, the 

meat suppliers and others pooled their 

insurance to cover the victims claims, and 

Jack in the Box remains a thriving business 

today. In contrast, the spinach industry 
was seen not to respond quickly enough 

to those ill or send a public message of co- 

operation with the investigating authori- 

ties. It remains to be seen if this will have 

a major effect on the industry’s survival. 

After a large public outbreak involving a 

frequently eaten food, bankruptcies typi- 

cally occur in small operations both locally 
and nationally. In addition, typically after 
a food scare and deaths, more regulations 

tend to be introduced by the responsible 

agency, which are resented at first but are 

finally accepted by the large producers. 
Small producers that cannot meet the 

new regulations may go out of business 

or become consolidated into larger units. 

Thus, there is an increasing trend towards 

large companies and with concerns over a 

supersized food production industry. 

WHAT CONCLUSIONS 

CAN WE COME TO? 

First of all, farmers in general do 

have the trust of the public, especially if 

they are known personally, but this trust 
is ephemeral and can be lost quickly. By 

mid-October, sales at Natural Selection 

Foods were down 70 percent for con- 

ventional salad and down 10 percent for 

the company’s organic Earthbound Farm 

label. The company laid off 164 employ- 

ees, including some full-time employees. 

In the short term, responding to a crisis is 

something that every industry should be 

able to do and should be seen to do truth- 

fully, effectively, and compassionately. 

This has to be combined with the abil- 

ity to better track their products so that 

items recalled include only those items 

that are contaminated or potentially con- 

taminated. Over the long term, the food 

industries need to retool their production 

and distribution systems. Salad items in 

bags eventually were on retail shelves 

again and the industry will probably have 

only a few more opportunities to get it 

right before the government and public 

consider this a risky item to be either 

avoided, labeled as potentially unsafe, or 

decontaminated before consumption. We 

have seen a similar scenario unfold with 

alfalfa and bean sprouts (. coliO157:H7 

and Salmonella), hamburger (E. coli) and 

deli meats (Listeria). Thus, it is in each 

food industry's best interest to work with 

public and private researchers, and with 

state and federal agencies, as well as among 

themselves, to enhance existing control 

measures and to develop new approaches 

to food safety. 

Second, even though a farm or field 

may be identified as a source, we may 

never know the actual contamination 

route; at best, it could be one of several 

possibilities. So, how do industry and 

government respond? Unfortunately, out- 

breaks are usually caused by a number of 

errors or events occurring simultaneously, 

or sequentially which allow sufficient 

pathogens to be ingested to cause illness. 

Since these are usually rare situations, 

continual monitoring for pathogens at all 

potential sources and stages in the food 

chain is not economically feasible even if 

it were possible. The present strategy for 

responding to any foodborne disease risk 

is to identify and act on factors that con- 

tribute to these outbreaks. These actions 

are threefold: prevent contamination 

by pathogens, eliminate the agent if it is 

present, or reduce the opportunities for its 

growth. Since there are many possible fac- 

tors that have been identified over many 

decades in the food industry, a control 

strategy has to be considered for each 

one. Fortunately, most food processes, 

from farm to fork, have some steps that 

are more critical than others and these are 

where the control efforts are being placed. 

This understanding led to the HACCP 

concept that has been widely adopted by 

many segments of the food processing 

industry. However, HACCP does not 

work as well in other food and agricultural 

settings because of either system complex- 

ity or uncontrollable external exposure to 

hazards. There are, for instance, various 

environmental contamination possibilities 

for produce, and a final decontamina- 

tion step is possible for only some of 

these commodities. One advantage of a 

complete outbreak investigation is that it 

provides an opportunity to analyze haz- 

ardous situations that would otherwise be 

very difficult to predict, such as pathogens 

surviving on alfalfa seeds or penetrating 

tomatoes in the washing and disinfection 

baths. Thus, it may take long-term col- 

laboration between government, industry 

and academia to understand and respond 

to sporadic contamination of leafy salad 

items in the Salinas Valley. 

However, there are many things in 

general that the industry can do to reduce 

the likelihood of contamination, and this 

process can be initiated by use of a risk as- 

sessment approach to identify the riskiest 

scenarios first. One positive note is that 

Natural Selection Foods is now claiming 

to have completely overhauled the way it 

tests and packages leafy greens, and feels 

that it can detect pathogens regardless 

of the source of contamination. Also, in 

late October a group of major produce 

buyers asked the Produce Marketing 

Association, United Fresh Produce Assoc- 

iation, and Western Growers Association 

to work together quickly to develop new, 

enforceable food safety standards so that 

consumer and buyer confidence in fresh 

produce is restored. This second approach 

would include standardizing food safety 

requirements with input from industry 

and academic scientists, developing a pro- 

cess for updating the requirements, and 

conducting consumer outreach and edu- 

cation. Encouraging consumer acceptance 

of green salads will also be done by several 

growers like Nunes Co., who had the let- 

tuce recall in October, through television 

commercials over several months. 

Third, all information about the 

spinach outbreak focused on the con- 

taminant and its potential route to the 

product. Identifying the point of contami- 

nation, such as wild animals, and revising 

guidelines or introducing new regulations, 
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although important, do not address all 

of the reasons for factors contributing 

to outbreaks. In the previous 19 lettuce 
and spinach outbreaks, it is possible that 

a number of scenarios initiated the con- 

tamination, including manure and water 

sources. For instance, organic standards 

require producers to compost animal 

manure to eliminate possible pathogens, 

and similar rules should apply to growers 

of conventional produce. How industry 

practices affect safety, what motivates 

workers to use safer practices, and how 

effective government policies are in 

achieving their objectives, are factors that 

warrant closer examination. Even with 

science-based regulations and guidelines 

in place, compliance by both management 

and employees is not guaranteed. Further- 

more, food safety research tends to focus 

mainly on agents and their relationship 

with food, rather than on understanding 

the structure of the agri-food industry 

that may lead to the contamination of the 

food. Seeing the industry and its prob- 

lems through different eyes than a food 

microbiologist’s might be revealing; some 

social scientists pointed out the impact on 

consumers, such as the immediacy of the 

illness as a result of infection, the vividness 

of their possible suffering, and benefits vs. 

cost of buying other products compared 

with spinach. 

Can cattle ranches and vegetable 

farms co-exist together? Although no 

Californian regulatory agency requires 

any distance between cattle fields and leafy 

produce crops, some ranchers are fencing 

off their cattle from water systems. Others 

are designating watering holes for cattle so 

they do not drink from creeks that flow 

through farms, and creating buffer zones 

that keep the animals away from water 

that could later be used to irrigate crops. 

Fresh Express, which produces 40% of 

the packaged salads bought in most of 

the supermarkets in the United States, 

requires that spinach or lettuce fields be 

at least several hundred feet from pastures 

to decrease the chance that E. co/i in ma- 

nure could be spread to fields by cattle, 

wildlife or water. However, there needs 

to be a national strategy for guidelines 

for the physical locations of these two 

industries to minimize contamination, 

taking into account the shrinking land 

use for agriculture because of expanding 

subdivisions. 

Fourth, this outbreak and its in- 

vestigations open the door once more 
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for a discussion of the effectiveness and 

efficiency of the food safety system in 

the United States. As already stated, the 

FDA has warned the lettuce industry, 

(3) and by association the spinach in- 

dustry, that changes are required, but 

FDA does not have enforcement power. 

This discussion is an opportunity not to 

be lightly dismissed. Although rates of 

some foodborne diseases seem to be go- 

ing down, we may be reaching a plateau 

below which our current control system 

will not take us. The most recent estimate 

of annual foodborne illness is based on 

data that is more than a decade old. Thus, 

while it is possible that we have fewer 

than the often-quoted 76 million cases 

(5), it is doubtful that the true figure is 

substantially lower. The United States 

imports much of its food supply, includ- 

ing fresh produce, and the resources to 

inspect these imports are so scanty that 

the nation must rely on the food control 

systems of foreign governments, company 

paper trails, and sanitation and HACCP 

records of companies. The United States 

agencies with responsibility for food safety 

occasionally have different management 

strategies to similar issues (e.g., chemical 

contaminants). The differing approaches 

taken although scientifically estab- 

lished are confusing not only to the 

general public, but also to the regulatory 

managers, food industries and politicians. 

Differing agency approaches and priori- 

ties are why other countries have adopted 

a single food agency structure. From 

what has been demonstrated so far, con- 

solidated agencies appear to be effective, 

because there has been no reversal back to 

a multi-agency approach. Science, rather 

than turf-defending policies, needs to be 

applied to the United States situation to 

determine if improvements in the safety 

record of the food supply would occur and 

create increased public confidence. Al- 

though this episode and similar outbreaks 

in the past, involving, for instance, green 

onions, hamburgers and apple juice, raised 

public awareness and resulted in changes 

to the regulatory system, outbreaks occur 

much more frequently in foodservice set- 

tings and show no signs of diminishing. 

Norovirus is considered the leading cause 

of foodborne disease in the United States, 

but there have been no major industry or 

government initiatives to reduce infec- 

tions by these agents, except through 

education on better hygiene and frequent 
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handwashing. Foodservice operations are 

inspected and outbreaks are investigated 

at the local and sometimes state level, 

but with varying degrees of commitment 

by the appropriate agencies. One area to 

be resolved is how a single agency would 

work in collaboration with local and state 

authorities; for instance, what strategies 

could be developed for managers to pre- 

vent ill or asymptomatic employees from 

coming to work and contaminating food 

items or food contact equipment? What 

are the best ways for foodservice establish- 

ments to report foodborne illnesses so they 

are controlled as soon as possible? 

Fifth, although the United States 

surveillance system is one of the best in the 

world, we have to explore ways to improve 

it, to rapidly detect not only the more 

common enteric pathogens, but also the 

more exotic and virulent strains that may 

be introduced into the food supply. Since 

the first responders are local health depart- 

ments, hospital emergency departments, 

and family physicians, they need the tools 

and resources to recognize something out 

of the ordinary. These include continuing 

education focused on foodborne disease, 

analytical laboratories to assist in the 

diagnosis of foodborne illness, and access 

to the responsible state departments with 

the capacity to disseminate information 

to appropriate parties. It is important that 

systems function across all states and in 

many counties; the PulseNet system dem- 

onstrates that this can be done with federal 

leadership. Data sharing across agencies 

could allow an electronic monitoring sys- 

tem to recognize an unusual event rapidly 

and trigger an investigation. 

Syndromic surveillance, which looks 

for cases with similar syndromes, ce., 

severe or bloody diarrhea beyond the base- 

line level, might be able to detect small 

clusters of cases sooner. If the same effort 

could be put into syndromic surveillance, 

which is still in its infancy, as has occurred 

for laboratory-based methods over many 

decades, we might have an effective na- 

tionwide system to look for the anomalies 

in case loads sufficient to launch investiga- 

tions to determine the source and stop the 

illnesses sooner. 

Sixth, the media relies heavily on 

experts, but how are these determined? 

Some who have discussed the spinach 

outbreak are experienced scientists from 

recognized food safety centers, but they 

have little knowledge of the way spinach 



is produced and marketed. Others may 

be less well qualified academically but 

may be very familiar with some aspect 

of the spinach industry and current 

situation. Some are self-proclaimed and 

others appointed. Do food safety experts 

perceive risk differently from agricultural 

production experts, policy makers and 

regulators, or the general public? Perhaps 

more importantly, how do the media ap- 

proach the experts and use their material? 

What we see in print, hear on the radio, or 

see on television may be attributed to an 

expert or trusted source, but these words, 

often in quotes, may be carefully excised 

from a long conversational interview and 

thus taken out of context. Furthermore, 

there are few media experts who special- 

ize in food production, science, safety or 

other relevant areas. Scientists typically 

want to be cautious in their statements, 

understanding there are qualifiers to 

every situation. At the same time, it is a 

reporter's job to filter a story in order to 

portray relatively few clear messages to 

their audiences, but also to have a slant 

to the topic that will make the readers or 

hearers interested. This is important, as 

the public perceives most science stories 

through the mass media. Research has 

shown that the more the visualization 

of a severe enteric disease with a risk of 

death (hemolytic uremic syndrome) and 

the closer to home the issue is (spinach 

was in consumers homes), the more 

public concern there is. If individuals 

can substitute a similar product for the 

risky one, such as arugula for spinach, 

it may be only the implicated industry 

that suffers. But if there is a perception 

of total mistrust in the leafy green and 

lettuce industry, as seems to have been 

the case for several weeks following the 

outbreak, then the economic and social 

impact is much greater. Thus, risk com- 

munication messages have to be assessed 

to understand the most effective ways to 

inform the public about food safety issues, 

because, ultimately, the public decides the 

food safety policies of a country. 

GOVERNMENT FINAL 

REPORT 

The final investigative report was 

released on March 21, 2007 (J), with 

more detailed information on the spinach 

production practices and likely sources of 
contamination. The final number of cases 

had risen to 205 with 103 hospitalized 

and 31 with HUS and 3 deaths, which 

is slightly different from the numbers in 
the final CDC update in October (2). 

The peak appearance of cases occurred 

between August 30 and September 1, 

2006. Forty-four bagged spinach pack- 

ages from consumers in 14 states were 

analyzed for FE. coli O157:H7 and all 13 

E. coli positive packages were labeled Dole 

brand Bay Spinach, produced by Natural 
Selection Foods. According to this final 

report, the spinach was taken from the 

fields using mechanical harvesters with 

blades set 0.25—1.5 inches above the 

ground. The cut leaves were put on the 

harvesters’ conveyor belts and sprayed 
with water containing variable amounts 

of chlorine mainly to prevent wilting. 

The leaves were then blown to another 

conveyor belt with fans to remove foreign 

objects and undersized leaves. The spinach 

was then transported in plastic totes or 

bins from the field in refrigerated trucks 

to the receiving area where a sample from 

each load was inspected for grading. If 

the load was acceptable, each pallet was 

affixed with a tracking tag containing 

grade, product type, grower, lot number, 

harvest date, weight and expiration date. 

Some but not all of the operation had 

barcodes. The product was then cooled in 

a vacuum cooling process to 41°F. Aftera 

storage period, the processing continued 

with a mixing line on a conveyor belt 

and observation for visible quality and 

foreign object contamination. Each mix- 

ing line was fed into chilled wash flumes, 

which were chlorinated and pH-adjusted 

with addition of chlorine or citric acid 

as needed. The water in the fumes was 

recirculated during the day and then 

drained. The product was subsequently 

dewatered and centrifuged before going 

on to the packing line. Here the product 

was weighed and deposited into retail 

bags without any modified atmosphere. 

After cold storage, the bags in boxes were 

shipped out to customers. The implicated 
packages linked to the illnesses (identified 

as P227A) were harvested on August 15 

and shipped to Dole distribution centers 

in CA and OH by the next day. From 

there the bags were distributed through- 

out the US and Ontario. The main 

hazards of concern in the HACCP plan 

was the presence of pathogens including 
E. coli O157:H7, to be controlled by the 

chlorination of the wash water, and for- 

eign material (e.g., wood, plastic, metal, 

feces) to be removed by inspection. Daily 

logs for Standard Sanitation Operating 

Procedures (SSOP) were maintained but 

there were discrepancies between sanita- 

tion schedules and frequency of cleaning 
and sanitation in certain areas. Adenosine 

triphosphate (ATP) testing was done to 

verify sanitation. Microbiological test- 

ing showed high total plate counts (>10' 

CFU/g) of raw and finished spinach on 

occasion, but the limited pathogen tests 

were negative. Routine testing of the 

water supply showed absence of coliforms 

and EF. coli, and also met the standards 

for disinfectant residual in the systems 

using chlorine or chloramines. Samples 

taken of the wastewater and sediment on 

September 21 and 22 were negative for 

E. coliO157:H7. 

E. coli O157:H7 was found in the 

environmental samples collected near each 

of four fields that provided the spinach 

for the P227A production. However, the 

only field with the F. coli indistinguish- 

able from the outbreak strain was on the 

g 
operation in San Benito County, CA. The 

spinach field was leased for ready-to-eat 

Paicines Ranch, a large grass-fed beef 

crop production to Mission Organics that 

was contracted with Natural Selection 

Foods to grow spinach. Although organic 

practices were used to grow the spinach, 

the product was sold as conventional 

produce because the leased area was in 
the transition phase to become qualified 

for organic certification. The implicated 

strain was isolated from river water, cattle 

and wild pig feces less than a mile from 

the spinach field, and feral pigs had been 

rooting around both in the cattle pas- 

tures and in the row crops on the ranch. 

Because the water table in the fields had 

fallen below the San Benito riverbed by 

July, there was a potential for this surface 

water to percolate into the groundwater. 

In summary, although there were credible 

sources for the contamination of the spin- 

ach, there was no conclusive evidence that 

irrigation water or animal feces were di- 

rectly involved. In addition, there were no 

gross errors in harvesting and processing 

that could be singled out as the cause of 

the EF. coli O157:H7 entering the system 

and surviving to reach the bags of spin- 

ach. High microbial counts of finished 

spinach, however, indicates that if the 

E. coli was on the leaves, it could be pres- 

ent in the bagged product. 

CONCLUDING REMARKS 

This spinach outbreak generated 

considerable attention, forcing the gov- 

ernment and the produce industry to at- 

tempt to determine the cause. The finding 

that feral pigs could be a major contribu- 

tor to leafy green contamination identifies 
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a source not previously considered. The 

investigation, however, highlighted many 

of the same issues identified in the past 

and still not resolved. These include better 

tracking of product from farm to home, 

effective ways to decontaminate produce 

items, establishment of land use policies to 

allow different food operations to co-exist 

without increasing the risk of contamina- 

tion, creation of a single effective national 

food safety oversight program, continual 

improvement of foodborne disease sur- 

veillance at all levels of government, and 

development of more timely and clearer 

risk communication strategies for both 

industry and government. When consum- 

ers learn of food scares though the media, 

how do they establish where the blame lies 

and where to put their trust for resolving 

the problems? They may be confused 

over the ethics, profit-margin, and ac- 

countability of the industry with regard 

to production of safe food at reasonable 

prices. They learn their information 

through the opinions of spokespersons 

and experts who often differ in their 

conclusions. In the articles following the 

spinach outbreak, many experts contrib- 

uted to the discussion. How then does 

the public determine which items to buy, 

and how much weight do they put on the 
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science behind the statements that urge 

caution? If government is generally not 

considered trustworthy, agency recom- 

mendations may be ignored. If consumers 

are told that the leafy greens and lettuces 

they have eaten for years without adverse 

effect are now risky, what confidence do 

they have in the safety of the rest of the 

food supply? The role of the media in 

communicating information is critical to 

help consumers make informed decisions 

for themselves and their families. This 

includes understanding the nature of risk 

when choosing products that have value 

from a nutritional and cultural perspec- 

tive. One interesting point raised as our 

knowledge increased about the potential 

sources of contamination was changing 

the question from “how could this have 

happened?” to “why doesn’t it happen all 

the time?” This question perhaps can be 

raised in several other food settings. The 

final report adds considerable information 

to the production methods and the most 

likely sources of contamination. However, 

the link to the Mission Organics operation 

is not absolutely conclusive, and the pre- 

cise source of contamination of the bagged 

spinach was not determined, despite a 

very intensive investigation by multiple 

agencies. Unfortunately, this sense of 
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incompleteness in solving the exact route 

of contamination that led to the illnesses 

leaves in the minds of the public, indus- 

try and government a certain degree of 

uncertainly as to when the next problem 

and possible outbreak will occur. 
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Lee-Ann Jaykus 
Elected IAFF Secretary 

the Executive Board as Secretary. Dr. Jaykus will take office at the conclusion of the 

Awards Banquet at [AFP 2007, the Association’s 94th Annual Meeting in Lake Buena 

Vista, Florida. By accepting this position Dr. Jaykus has made a five-year commitment to the 

Association and will begin her term as President in 2010. 

Dr. Jaykus is a Professor of Food Science and Microbiology at North Carolina State 

University (NCSU) in Raleigh. She earned a B.S. degree in Food Science (1979) and an M.S. 

degree in Food Microbiology (1982), both from Purdue University. Her background is some- 

what unique for an academician, as she worked in industry for six years prior to pursuing the 

Ph.D. In her first industrial experience, Dr. Jaykus served as a quality control manager (1981— 

1983) for Frito Lay, Inc. She later joined Dairy and Food Laboratories, Inc.,in Modesto, CA, as 

their microbiology department manager. It was during her time in California, which coincided 

with a large listeriosis outbreak associated with the consumption of Hispanic-style cheese, that 

Dr. Jaykus became interested in the interface between food microbiology and public health. 

In 1988, she entered a Ph.D. program in the School of Public Health at the University of North 

Carolina at Chapel Hill to study foodborne viruses, molecular biology, epidemiology, and risk assessment.After completing her 

degree (1993), Dr. Jaykus joined the faculty of the Food Science Department at NCSU. 

In her role as a professor, Dr. Jaykus is responsible for teaching the undergraduate course in Food Microbiology and graduate 

level courses in Microbial Food Safety. She has been instrumental in initiating a graduate food safety minor at NCSU and currently 

serves as chair of the NCSU Food Safety faculty. Over the last 13 years, she has had the opportunity to interact with over 400 

students in the classroom, and she finds it particularly rewarding to mentor these young people as they mature, both personally 

and professionally. 

‘Ts International Association for Food Protection welcomes Dr. Lee-Ann Jaykus to 

Dr. Jaykus’ research expertise lies in food virology, the development of rapid molecular methods for pathogen detection, and 

microbial risk assessment. She has served roles as lead investigator and collaborator on several large multi-institutional projects 

addressing the safety of fresh produce items and molluscan shellfish. Dr. Jaykus’ research philosophy is collaborative, and she 

enjoys bringing together professionals from diverse disciplines to form teams which take on complex food safety problems. She 

currently supervises over 10 graduate students, post-doctoral researchers, and staff; to date, she has mentored the complete 

programs of |7 graduate students (several of whom have received [AFP Developing Scientists awards), 5 post-doctoral research 

associates, and various visiting scientists. She and her students/staff have authored over 60 peer-reviewed research publications, 

14 book chapters, and numerous special interest papers. 

In addition to IAFP, Dr. Jaykus’ many professional affiliations include membership in the Institute of Food Technologists, the 

American Society for Microbiology, and the Society for Risk Analysis. She has served each of these organizations, most notably 

by participation in a variety of colloquia and as a member of expert panels. Recently, Dr. Jaykus has also been involved with the 

Council for Agricultural Science and Technology, for whom she chaired a working group on microbial risk analysis,and as a member 

of the Best Practices in Microbiological Methods working group of the Association of Official Analytical Chemists. She is currently 

serving her third term as a member of the National Advisory Committee on Microbiological Criteria for Foods (NACMCF). 

Dr. Jaykus has been committed to the goals of IAFP since joining the Association in 1993,at which time she was the recipient 

of a Developing Scientist Award. Since then, she has organized and convened numerous symposia and has served as a speaker and 

participant in workshops. She was a founding member of the Foodborne Virus and Parasitic Protozoa PDG (chair, 1995-1999; 

2002-2004) and the Microbial Risk Analysis PDG (chair, 1998-1999). She also served as a member of the Journal of Food Protection 

Management Committee (1998-2001) and editorial board (1997—present); chair of the Nominations Committee (2004); and 

judge (2005, 2006) and chair (2006) for the Developing Scientist Competition Committee. In 2006, Dr. Jaykus was the recipient 

of the IAFP Educator Award and she is currently serving as chairperson of the 2007 IAFP Program Committee. 
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Delegate, Gala Miller 

Hillsboro 

Leavenworth 

Jefferson City 

Marshall 

Jefferson City 

Jefferson City 

Mail all correspondence to: 

Steven S. Crawford 
Jefferson County Health Department 

P.O. Box 437 
Hillsboro, MO 63050 
636.282.1010 E-mail: crawfs2@ | pha.dhss.mo.gov 

NEBRASKA ASSOCIATION OF MILK 
AND FOOD SANITARIANS 

Pres., Harshavardhan Thippareddi 

Vice Pres., Tom Tieso 

Past Pres., Gary Hosek 

Treas., Jill Schallehn 

Delegate, Harshavardhan Thippareddi 

Lincoln 

Lincoln 

Lincoln 

Mail all correspondence to: 

Harshavardhan Thippareddi 

University of Nebraska 

Dept. of Food Science and Tech. 

236 Food Industry Complex 

Lincoln, NE 68583 

402.472.3403 E-mail: hthippareddi2@unl.edu 

NEW YORK STATE ASSOCIATION 

FOR FOOD PROTECTION 

Pres., Kevin Zimmerman 

Pres. Elect, Charles Lindberg 

Past Pres., Carl LaFrate 

Council Chairman, John Grom 

Sec’y., Janene Lucia 

Delegate, Steve Murphy 

Marcellus 

Belfast 

Mail all correspondence to: 

Janene Lucia 
NYS Assn. for Food Protection 

172 Stocking Hall 
Ithaca, NY 14853 

607.255.2892 E-mail: jgg3@cornell.edu 

NEW ZEALAND ASSOCIATION 

FOR FOOD PROTECTION 

Pres., Roger Cook 

Sec’y., Rosemary Whyte 

Delegate, Roger Cook 

Wellington 

Christchurch 

Wellington 

Mail all correspondence to: 

Roger Cook 

New Zealand Food Authority 

P.O. Box 2835, North Tower, 68 Jervois Quay 

Wellington, New Zealand 

64.4.463.2523 E-mail: roger.cook@nzfsa.govt.nz 



NORTH DAKOTA ENVIRONMENTAL 
HEALTH ASSOCIATION 

Pres., Grant Larson 

Ist Vice Pres.,Allen McKay 
2nd Vice Pres., Colleen Peterson 
Past Pres., Terry Ludlum 
Sec’y., Debra Larson 
Treas., Jayme Calavera 
Delegate, Grant Larson 

Mail all correspondence to: 
Debra Larson 
ND Dept. of Health 
Div. of Food and Lodging 
600 East Blvd. Ave., Dept. 301 
Bismarck, ND 58505 
701.328.1291 E-mail: djlarson@state.nd.us 

OHIO ASSOCIATION OF FOOD 
AND ENVIRONMENTAL SANITARIANS 

Pres., Barry Pokorny 
Ist Vice Pres., Kelli Dodd 
2nd Vice Pres., James Hicks 
Past Pres., Gloria Swick-Brown 
Sec’y./Treas., Donald Barrett 
Delegate, Gloria Swick-Brown 

Fairfield 

Columbus 

Columbus 

Columbus 

Columbus 

Columbus 

Mail all correspondence to: 
Gloria Swick-Brown 
246 N. High St., PO. Box 118 
Columbus, OH 43216 
614.466.7760 E-mail: gswick@odh.ohio.gov 

ONTARIO FOOD PROTECTION ASSOCIATION 

Pres., Kathy Wilson 

Vice Pres., joseph Odumeru 
Past Pres., Malcolm McDonald 
Sec’y./Treas., Paul Baxter 
Delegate, Kathy Wilson 

Mail all correspondence to: 

Gail C. Seed 
White-Rose Farms, Inc. 
RR 3 
Brighton, Ontario NO} 1BO Canada 
519.463.5674 E-mail: seed@golden.net 

PENNSYLVANIA ASSOCIATION OF MILK, 
FOOD AND ENVIRONMENTAL SANITARIANS 

Pres., Keith Hay 
Pres. Elect, Ronald Davis 
Vice Pres., Daniel Bowley 
Past Pres., Jonathan Plummer 

Sec’y., Eugene Frey 
Treas., Connie Oshop 
Delegate, Eugene Frey 

Fairhope 

Sharpsville 
Fairhope 

Lancaster 

.. New Galilee 

Lancaster 

Mail all correspondence to: 
Eugene Frey 
Land O'Lakes, Inc. 
307 Pin Oak Place 
Lancaster,PA 17602-3469 
717.397.0719 E-mail: erfrey@landolakes.com 

PORTUGAL ASSOCIATION FOR FOOD PROTECTION 

Pres., Laurentina M.R. Pedroso 
Delegate, Laurentina M.R. Pedroso 

Monte De Caparica 
Monte De Caparica 

Mail all correspondence to: 
Laurentina M.R. Pedroso 
Egas Moniz, CRL 
Campus Universitario 
Quinta Da Granja 

Monte De Caparica, Caparica 2829-511! Portugal 
35.1.917.61.2729 E-mail: lpedroso@netcabo.pt 

QUEBEC FOOD PROTECTION ASSOCIATION 

Pg Ine a NNN sca cacnatccacedavacantsecondessoincaeeie ‘ .... Quebec 

Pres. Elect, Julie Jean .... Quebec 
Vice Pres., Ismail Fliss 

Sec’y., Louise Blanchet 

Delegate, Julie Jean 
Sainte-Foy 

Quebec 

Mail all correspondence to: 

Gisele LaPointe 
Universite Laval 

Dept. of Food Science and Nutrition 
Quebec QC GIK 7P4 Canada 

418.656.2131 ext. 5984 E-mail: gisele.lapointe@fsaa.ulaval.ca 

SOUTH DAKOTA ENVIRONMENTAL HEALTH 
ASSOCIATION 

Pres., John Weaver 

Pres. Elect, Roger Puthoff 

Past Pres., Mark Schuttloffel 

Sec’y. Treas., Mike Fillaus 

Delegate, Darwin Kurtenbach 

Mail all correspondence to: 

John Weaver 

21 — 13th Ave. NW 
Aberdeen, SD 57401 

605.226.7451 E-mail: john.weaver@mail.ihs.gov 

SOUTHERN CALIFORNIA ASSOCIATION 
FOR FOOD PROTECTION 

Pres., Dawn Stead 

Ist Vice Pres., Rebecca Bedner 

2nd Vice Pres., Matt McGillicuddy 

Past Pres., Marty Gushwa 

Sec’y., Kerry Bridges 

Treas., Margaret Burton 

Delegate, Margaret Burton 

San Diego 

San Diego 

San Diego 

Mail all correspondence to: 

Margaret Burton 

Jack in the Box 

9330 Balboa Ave. 

San Diego, CA 92123 
858.571.2441 E-mail: margaret.burton@jackinthebox.com 

TENNESSEE ASSOCIATION OF MILK, 
WATER AND FOOD PROTECTION 

Pres., Robert Owen 
Pres. Elect., Jim Howie 

Sec’y./Treas., FAnn Draughon 
Delegate, FAnn Draughon 

Murfreesboro 

Waxhaw 

.... Knoxville 

Knoxville 

Mail all correspondence to: 

FAnn Draughon 

University of Tennessee 
Food Safety & Processing Center 

2605 River Road 
Knoxville, TN 37996 

865.974.8400 E-mail: draughon@utk.edu 

TEXAS ASSOCIATION FOR FOOD PROTECTION 

Pres., Howard Depoy 

Past Pres., Thomas Supak 
Sec’y. Treas.,Alejandro Castillo 

Delegate, Fred Reimers 

College Station 
Schertz 

Mail all correspondence to: 

Howard Depoy 

Borden Milk Products LP 

900 E. Semands 
Conroe, TX 77301 
936.756.6455 E-mail: hwdepoy@milkproductslp.com 
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UNITED KINGDOM ASSOCIATION 
FOR FOOD PROTECTION 

Pres., Gordon Hayburn 
Pres. Elect., Chris Griffith 

Vice Pres., Louise Fielding 

Sec’y., Derrick Blunden 

Treas., Ginny Moore 

Delegate, David Lloyd 

Cardiff, Wales 

Cardiff, Wales 

Cardiff, Wales 

Driffield, E. Yorkshire 

Cardiff, Wales 

Cardiff,Wales 

Mail all correspondence to: 

Gordon Hayburn 

Univ. of Wales Institute, Cardiff 

School of Applied Sciences 
Coichester Ave. 

Cardiff, Wales CF23 9XR 
United Kingdom 

44.0.29204 1.6456 E-mail: ghayburn@uwic.ac.uk 

UPPER MIDWEST DAIRY INDUSTRY ASSOCIATION 

Pres., Bruce Steege 
Vice Pres., Steven Gunderson... 

Sec’y./Treas., Gene Watnaas 
Delegate, Dan Erickson 

Mail all correspondence to: 

Gene Watnaas 

19434 Norwegian Road 

Vining, MN 56588-9587 

218.769.4334 E-mail: saantaw@prtel.com 

WASHINGTON ASSOCIATION 
FOR FOOD PROTECTION 

Pres., Marty Rowen Bothell 

Pres. Elect, Michael Campbell Seattle 

Past Pres., George Berkompas 

Sec’y. Treas., Stephanie Olmsted 

Delegate, Stephanie Olmsted 

Mail all correspondence to: 

Stephanie Olmsted 
Safeway Inc. 
32727 193rd Ave. SE 
Kent, WA 98042 
425.455.8953 E-mail: stephanie.olmsted@safeway.com 

WISCONSIN ASSOCIATION FOR FOOD PROTECTION 

Pres., Matt Mathison 

Pres. Elect, Tom Leitzke 

Ist Vice Pres., Cindy Dohm 

2nd Vice Pres., Glen Goldschmidt 

Past Pres., Marianne Smukowski 

Sec’y., Randy Daggs 
Treas., Neil Vassau 

Delegate, Randy Daggs 

Madison 

Madison 

....Madison 

Madison 

Madison 

Mail all correspondence to: 

Randy Daggs 

6699 Prairie View Drive 

Sun Prairie, WI 53590-9430 

608.837.2087 E-mail: rdaggs@juno.com 

WYOMING ENVIRONMENTAL HEALTH ASSOCIATION 

Pres., Doug Evans 

Pres. Elect, Ellen Southwell 
Past Pres., Sherry Maston 

Sec’y., Neal Bloomrader 

Treas., Joe Martinez 

Delegate, Doug Evans 

Gillette 

Cheyenne 
Wheatland 

Cheyenne 

Thermopolis 

Gillette 

Mail all correspondence to: 

Ellen Southwell 

Laurie Co. Health Dept. 

100 Central Ave., Room 266 

Cheyenne, WY 82007 

307.633.4090 E-mail: esouthwell@laramiecounty.com 

AMERICAN ADVENTURE 
AT EPCOT* 

Monday Night Social including 

reception-style dinner, night-time 
spectacular fireworks show 
and private dessert party. 

July 9 * 6:30 p.m. — 10:00 p.m. 

Purchase your tickets online at www.foodprotection.org 
or call the Association office at 800.369.6337; 515.276.3344 
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Everyone Benefits 
When You Support 

The IAFP Foundation 

We live in a global economy and the way food is grown, 

processed, and handled can impact people around 

the world. Combine these issues with the complexity of 

protecting the food supply from food security threats 

and the challenges to food safety professionals seem 

overwhelming. However, with your support the IAFP 

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, distribute 

Contribute today by calling 515.276.3344 or visiting www.foodprotection.org 

JFP and FPT journals to developing countries through 

FAO in Rome, and supports the future of food scientists 

through scholarships for students or funding for students to 

attend IAFP Annual Meetings. 

It is the goal of the Association to grow the IAFP Foundation 

to a self-sustaining level of greater than $1.0 million by 2010. 
With your generous support we can achieve that goal and 

provide additional programs in pursuit of our goal of 

Advancing Food Safety Worldwides. 

IAFP 
FOUNDATION 
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NEW MEMBERS 
AUSTRALIA 
Rebecca M. Goulter 

Food Science Australia 

Spring Hill 

Santiago Ramirez 

Food Science Australia 

Brisbane, Queensland 

Sri-Anant Wanasen 

University of Tasmania 

Sandy Bay, Tasmania 

BELGIUM 
Jane Jone Chime 

KaHo Sint Lieven 

Gent, Flanders 

CANADA 
Robert G. Brown 

E.D. Smith, LP 

Seaforth, Ontario 

Stephanie Chiu 

University of British Columbia 

Vancouver, British Columbia 

Christina J. Hajdok 

University of Guelph 

Guelph, Ontario 

Ron W. Judge 

Maple Leaf Consumer Foods 

Kitchener, Ontario 

Rachel McEgan 

University of Guelph 

Guelph, Ontario 

Emefa A. Monu 

University of Manitoba 

Winnipeg, Manitoba 

FRANCE 
Celine Roger-Dalbert 

bioMérieux 

La Balme-les-Grottes 
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Frederic Derepas 

bioMérieux 

La Balme-les-Grottes 

Alexandre J.L. Leclercq 

Institut Pasteur 

Paris 

JAPAN 
Satoshi Hattori 

Tsuruoka, Yamagata 

MEXICO 
Arturo E. Inda 

Saltillo, Coahuila 

Gabriela G. Gastelum-Reynoso 

Universidad de las Americas 

Cholula, Puebla 

Claudia Elena Gonzalez Villanueva 

Cocina Sazon Dulce 

Mexico City 

SAUDI ARABIA 
Yousef M. Alhasan 

Quality Control Laboratory Dammam 

Dammam, Eastern Province 

SOUTH KOREA 
Changsun Choi 

Chung-Ang University 

Ansung, Gyeonggi-do 

Yung Suk Choi 

Tym Research 

Seoul 

Ok-Su Jeong 

Seoul 

Mi Young Kim 

Seoul 

Dong Sun Lee 

Kyungnam University 

Masan, Gyeongnam 
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UNITED STATES 

CONNECTICUT 

Stefania Paciello 

Carvel Ice Cream Corp. 

Bristol 

FLORIDA 

Melissa F. Evans 

University of Florida 

Gainesville 

Milan Srivastava 

University of Florida 

Gainesville 

Jennette Villeda 

University of Florida 

Gainesville 

GEORGIA 

James P. Folsom 

University of Georgia 

Athens 

Jennifer G. Kirby 

DeKalb County Board of Health 

Decatur 

Bala Swaminathan 

Atlanta 

ILLINOIS 

John Ellingson 

Dean Foods Co. 

Rockford 

Brenda Ridenour 

SGS US Testing Co. 

Lombard 

MARYLAND 

Leslie D. Hintz 

Virginia Tech 

Annapolis 

Joshua D. Levin 

KPL, Inc. 

Gaithersburg 



NEW MEMBERS 
Sivaranjani Pagadala 

University of Maryland Eastern Shore 

Princess Anne 

MICHIGAN 

Seongbeom Cho 

Michigan State University 

East Lansing 

MINNESOTA 

Jayd M. Kittelson 

Cargill, Inc. 

Moorhead 

MISSOURI 

Dayle J. Reynolds 

Roberts Dairy Co. 

Kansas City 

NEW YORK 

Elia R. Shehady 

Kraft Foods, Inc. 

Tarrytown 

NORTH CAROLINA 

Jaymie G. Bodenheimer 

Forsyth Medical Center 

Winston-Salem 

Chamus R. Burnside 

Food Lion, LLC 

Salisbury 

NEW GOLD 
SUSTAINING MEMBERS 

PepsiCo 
Kurt E. Deibel 

Chicago, IL 

Toi N. Degree 

North Carolina Cooperative 

Extension 

Salisbury 

NORTH DAKOTA 

Catherine M. Logue 

North Dakota State University 

Fargo 

OHIO 

Robert E. Aleshire 

Ohio Dept. of Agriculture 

Columbus 

Cynthia Baerman 

JohnsonDiversey 

Cincinnati 

Holly Meyer 

Monsanto 

Powell 

SOUTH CAROLINA 

Xiaofeng Cui 

Clemson University 

Clemson 

TENNESSEE 

Miranda K. Dutton 

Bush Brothers & Co. 

Knoxville 

Michael Loftis 

Steritech 

Maryville 

TEXAS 

Todd M. Brashears 

Texas Tech University 

Lubbock 

Jay A. Neal 

Texas A & M 

Sugar Land 

Annamarie Rodriguez 

American Fresh Foods 

Saginaw 

VIRGINIA 

Tatiana A. Lorca 

BSI Management Systems America, Inc. 

Reston 

WASHINGTON 

Gregg J. Small 

US Dept. of Commerce 

Stanwood 

WEST VIRGINIA 

Mary E. Torrence 

USDA 

Kearneysville 

NEW 
SUSTAINING MEMBERS 

it’s Clean USA, Inc. 

Lucher Holloway 

Chicago, IL 
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ConAgra Names Paul Hall 
Vice President of Global 
Food Safety 

A: part of its commitment to 

enhance consumer safety 
and health, ConAgra Foods has 

established a leadership position, 

vice president of Global Food 

Safety, to bring additional focus 

and leadership to developing 

and implementing programs that 

continuously improve product safety 

and design. The company has hired 

Paul A. Hall, a leading expert with 

more than 30 years of experience 

in microbiology, food safety and food 

quality, to fill this position. Mr. Hall 

joins ConAgra Foods from Matrix 

MicroScience, Inc. Previously, he 

held product safety and quality- 

related positions of increasing 

responsibility at Kraft Foods. Mr. 

Hall stated, “l am looking forward 

to helping ConAgra Foods become 

the recognized industry leader in 

food safety.” 

Mitchell Named Vice 

President of Conventions 

and Meetings 

he American Frozen Food 

Institute (AFFI) has promoted 

Jenny Mitchell to the position of 
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vice president of conventions and 

meetings. Previously, Ms. Mitchell 

led the conventions and meetings 

department as director of con- 

ventions and meetings. 

In making the announcement, 

Leslie G. Sarasin, Esq., CAE, AFFI’s 

president and chief executive officer, 

said, “Under Jenny’s leadership, 

AFFI has produced several 

landmark advancements over the 

past year. The Institute launched 

the ‘Our 48 Hours’ Frozen Food 

Executive Forum and re-branded 

and enhanced its flagship event, the 

AFFI Frozen Food Convention. This 

well-deserved promotion recognizes 

Jenny’s contributions, and those of 

the entire team with her direction, 

to the value the Institute provides 

to members.” 

Ms. Mitchell oversees prepara- 

tions for AFFI’s events, including 

the AFFI Frozen Food Convention, 

Distribution and Logistics Conf- 

erence, Government Action Summit 

and “Our 48 Hours” Frozen Food 

Executive Forum. Ms. Mitchell also 

is responsible for coordinating 

the Food Industry Environmental 

Council’s (FIEC) Annual Food 

Processing Environmental Conf- 

erence, the Texas-Mexico Frozen 

Food Council’s Frozen Food Fiesta 

| MAY 2007 

and the National Frozen Pizza 

Institute’s Annual Conference. In 

addition to managing registrations, 

housing and meeting room assign- 

ments for Institute events and those 

of affiliated organizations, she is 

involved in the selection of host 

cities for future AFFI events. 
Ms. Mitchell is a graduate 

of Hendrix College in Conway, 
AK, where she earned her 
undergraduate degree in theatre 
arts. Prior to joining AFFI, Ms. 
Mitchell worked at the Cabe 

Theatre in Conway,AK, where she 
served as costume crew head. In this 

role, she was responsible for the 

execution of costumes. 

Johnson Hires New 

Employees — Including 
National Sales Manager 

| Miller, a former employee 

of Johnson Truck Bodies, has 

returned after being away from the 

company for 15 months. Mr. Miller 

will be working in a newly created 

position as national sales manager. 

Additional recent new hires 

include: Donald Breault and Donna 

Cherry, buyers in the purchasing 

department; James Wallin, safety 

specialist; and Shanna Smith, human 

resource generalist. 



FAO/WHO - Food 

Safety Risk Analysis: 
A Guide for National 

Food Safety 
Authorities 

his guide has been developed 

to assist food safety regula- 

tors’ understanding and use 

of risk analysis in national food safety 

frameworks, and provides essential 

background information, guidance 

and practical examples. The primary 

audience is food safety officials at the 

national government level. The publi- 

cation is currently available in English, 

with French and Spanish versions 

forthcoming in mid-2007. 

3-A SSI Announces 

Authorized 3-A 
Symbol Holders 

-A Sanitary Standards, Inc. (3-A 

SSI) recently updated its public 

Web site information on cur- 

rent 3-A Symbol authorizations to as- 

sist regulatory sanitarians, processors 

and equipment fabricators. The new 

information shows the most current 

database of authorized 3-A Symbol 

holders.A separate list of discontin- 

ued 3-A Symbol holders also appears 

on the 3-A SSI Web site. This infor- 

mation lists the reason for discon- 

tinuation, such as equipment is no 

longer in production, the equipment 

was consolidated in another 3-A 

Symbol authorization resulting from a 

change in company ownership, or the 

failure of the holder to maintain the 

authorization in accordance with the 

terms and conditions for use of the 

3-A Symbol. 

According to 3-A Chair Greg 

Marconnet (Kraft Foods), “Interest in 

products holding 3-A Symbol autho- 
rization is now higher than ever 

because most licensees have 

obtained a Third Party Verifica- 

tion (TPV) inspection required to 

maintain their authorization. Due to 
industry consolidation, product with- 
drawals, and other reasons, many 
products no longer maintain a 3-A 
Symbol authorization and the new 
information helps interested parties 
understand why some licenses have 
been discontinued.” 

The lists of current and dis- 
continued 3-A Symbol holders are 
available on the 3-A SSI Web site at 

http://www.3-a.org/symbol/holders. 

htm. 

New Salami Standard 
Proposed from the 
New Zealand Food 

Safety Authority 
he New Zealand Food Safety 

Authority (NZFSA) is looking 

to develop a New Zealand 

standard for producing Uncooked 
Comminuted Fermented Meats 
(UCFM), such as salami. 

The move comes after NZFSA 
identified a number of instances 
where butchers and processors 
were unaware of essential manufac- 
turing procedures that ensure the 

microbial safety of UCFM products. 
UCFM products primarily con- 

tain beef and pork meat, salt, nitrite, 

glucose, spices, seasonings and 

ideally a starter culture (to assist 
fermentation). 

The ingredients are mixed and 
comminuted (reduced in size) to 

produce a batter. The mixture is then 

stuffed into a casing, fermented and 
dried (and sometimes smoked) to 

create the end product. 
If the fermentation, maturation 

and drying steps are not undertaken 
correctly, there are risks of con- 
tamination with harmful microbial 
pathogens. 

NZFSA recently assessed 
existing data and information on 

the way UCFM products are made 

and whether procedures adequately 

controlled microbial pathogens, in 

particular shiga toxin-producing Esch- 

erichia coli (STEC). 

STEC can be found in raw meat 

used in UCFM product — although 

in New Zealand these STEC levels 

are generally low. The assessment 

showed that, in a small number of 

butcher and processor premises, 

the control levels may be insufficient. 

Tim Knox, director of NZFSA’s 

New Zealand Standards Group, 

says, ‘New Zealand has not had any 

notified human illness cases attrib- 

uted to eating UCFM products and 

the likelihood of a food safety issue 

occurring is relatively low. However, 

the consequences of STEC infection 

— particularly for susceptible groups 

like young children — can be severe.” 

Overseas foodborne illness 

outbreaks of STEC have been linked 

to UCFM products. In 1995 one 

person died and more than 20 child- 

ren were hospitalized after eating 

contaminated product in Australia. 

The proposed standard will be 

in keeping with overseas trends in 

salami manufacturing and would help 

ensure that New Zealanders are 

| getting a safe product. 

Although this is the first pro- 

posed standard for UCFM produc- 

tion, NZFSA believes many New 

Zealand producers are already using 

the existing Australian standard 

or the New Zealand Pork Quality 

Improvement Process (PQIP) Code 

of Practice. 

The introduction of a standard 

would not be a problem for these 

producers but could affect smaller 

producers who may not have a 

HACCP (Hazard Analysis Critical 

Control Point) system in place. 

However, working to an agreed 

New Zealand standard would enable 

UCFM manufacturers to demon- 
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strate that they produce a safe 
product. They would need to show 
that the fermentation, maturation 
and drying processes reduce the 
microbial load in the final product to 
a safe level. 

The public discussion document 

and the proposed standard is being 

distributed for comment to UCFM 

producers, including wholesale 

processors, retail butchers and dual 

operator butchers, as well as indus- 

try associations and other relevant 

government agencies. 

Copies can be downloaded from 

the website: www.nzfsa.govt.nz. 

FDA Issues Final 

Guidance for Safe 

Production of Fresh- 

cut Fruits and 

Vegetables 
he US Food and Drug Admin- 

istration (FDA) has published 

a draft final guidance advising 

processors of fresh-cut produce how 

to minimize microbial food safety 

hazards common to the process- 

ing of most fresh-cut fruits and 

vegetables, which are often sold to 

consumers in a ready-to-eat form. 

The document “Guide to 

Minimize Microbial Food Safety 

Hazards of Fresh-cut Fruits and 

Vegetables” suggests that fresh-cut 

processors consider a state-of-the- 

art food safety program such as the 

Hazard Analysis Critical Control 

Point (HACCP) system, which is 

designed to prevent, eliminate, or 

reduce to acceptable levels the 

microbial, chemical, and physical 

hazards associated with food pro- 

duction. 

The guidance complements 

FDA's regulations of manufacturing 

practices and incorporates com- 

ments received in response to its 

draft issued in March 2006. The 

current version will not be final until 
the White House Office of Man- 
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agement and Budget completes an 
authorization step required by the 
Paperwork Reduction Act, and the 
agency announces that the guidance 
is final. 

“Ensuring the safety of the 
American food supply is one of this 
Agency’s top priorities,” said Andrew 
C. von Eschenbach, MD, commis- 
sioner of food and drugs.““Americans 

are eating more fresh-cut produce, 

which we encourage as part of a 

healthy diet. But fresh cut-produce is 

one area in which we see foodborne 
illness occur. Offering clearer guid- 

ance to industry should aid in the 
reduction of health hazards that may 
be introduced or increased during 

the fresh-cut produce production 
process.” 

Dr. von Eschenbach testified- 
before a hearing by the Agriculture, 
Rural Development, and Related 
Agencies Subcommittee of the Sen- 
ate Committee on Appropriations, 

which will address the processes 
in place and improvements being 
made regarding food safety, specifi- 

cally the safety of fresh produce and 
vegetables. The hearing took place in 

Madison, WI, on March 12, 2007. 

Processing produce into fresh- 

cut product increases the risk of 

bacterial contamination and growth 

by breaking the natural exterior 

barrier of the produce by peel- 
ing, slicing, coring, or trimming the 
produce with or without washing or 

other treatment before the produce 
is packaged for consumers. Examples 
of fresh-cut products are shredded 

lettuce, sliced tomatoes, salad mixes 

(raw vegetable salads), peeled baby 

carrots, broccoli florets, cauliflower 

florets, cut celery stalks, shredded 

cabbage, cut melons, sliced pine- 

apple, and sectioned grapefruit. 
Consumers can reduce their 

risk of illness from fresh-cut 
produce by following safe-handling 

practices such as refrigerating the 

product after purchase; using only 
clean hands, utensils or dishes in 
preparing the product; and discard- 
ing the product when the “use by” 
date has expired. 
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The Guide complements FDA’s 

Current Good Manufacturing Prac- 

tice regulations for food (21 CFR 

110) and provides a framework for 

identifying and implementing appro- 

priate measures to minimize the risk 

of microbial contamination during 

the processing of fresh-cut produce. 

Specifically, it discusses the produc- 

tion and harvesting of fresh produce 

and provides recommendations for 

fresh-cut processing in the follow- 

ing areas: (1) personnel health and 

hygiene, (2) training, (3) building and 

equipment, (4) sanitation operations, 

and (5) fresh-cut produce produc- 

tion and processing controls from 

product specification to packaging, 

storage and transport. The Guide 

also provides recommendations on 

recordkeeping and on recalls and 

tracebacks. 

The Guide also recommends 

that processors encourage the 

adoption of safe practices by their 

partners throughout the supply 

chain, including produce growers, 

packers, distributors, transporters, 

importers, exporters, retailers, food 

service operators, and consumers. 

These practices include: 

* Establishing a company 

policy that employees report 

any active case of illness to 

supervisors before beginning 

work and training; 

Training supervisors to recog- 

nize typical signs/symptoms 

of infectious disease; maintain 

the proper first aid to protect 

and cover any wound; and 

not allow an employee to 

work with any aspect of fresh 

or fresh-cut produce, pro- 

cessing equipment or tools 

until the wound has healed 

and/or the infectious disease 

has been treated. 

The Guide is accessible on the 

FDA Web site at: http://www.cfsan. 

fda.gov/guidance.html. 



Experts Assess United 
States Food Security 

he qualities that have made 

the American food supply 

system so efficient—bulk pro- 

duction, just-in-time deliveries, fast 

turnover of stocks, rapid shipping to 
many different locations — are the 
same qualities that make the system 

attractive for a terrorist attack, a 

leading food protection specialist said 

at a March 13 briefing for journalists. 

Francis F. Busta, director of the 

National Center for Food Protec- 
tion and Defense at the University 

of Minnesota, said the nation’s food 

supply system is “a very good deliv- 

ery system for intentional contamina- 

tion.” He spoke at a news briefing 

organized jointly by the Center for 

Media and Security and the AAAS 

Center for Science, Technology and 

Security Policy. 

There has been progress in 
identifying and eliminating vulner- 

abilities in the food system since the 
9/11 terrorist attacks, Dr. Busta 
said. But he noted that a government 

accountability office report in January 
identified the food system as “a high- 
risk area for homeland security” and 
a recent RAND report found that 
food processing and packing plants 

are especially at risk. 

One in six jobs in the United 
States is involved with the food and 

agriculture system, Dr. Busta said, 

and there are many points in that 

system—from the farms and food 

processing plants to the transporta- 
tion vehicles, distribution warehouses 

and retail outlets—where terror- 

ists could attempt to contaminate 

products. 

Accidental events involving 

the food supply, such as the recent 

bacterial contamination of bagged 

spinach and a Salmonella outbreak 

linked to a leading brand of peanut 

butter, suggest how disruptive a ter- 

rorist attack could be, Dr. Busta said. 
The accidental incidents typi- 

cally involve low concentrations of 

a disease organism or toxin, but the 

result still can leave many people 
sickened and large economic impacts 

due to product recalls.A determined 
effort to deliberately contaminate 

the food supply likely would involve 
higher concentrations of pathogens, 
Dr. Busta said, with much more 
significant effects. Some scenarios 
project as many as 50,000 dead over 
a matter of weeks, he said. 

Dr. Busta declined to discuss 
threats and vulnerabilities in detail 
but said he worries about agents for 

which there are no antidotes and 
illnesses that could overwhelm the 

public health system. 

One concern is the botulism 

toxin, a highly lethal agent that could 

be introduced into the food system, 

even in a crude form, Dr. Busta 

said. The toxin, which can produce 

paralysis of the respiratory muscles 

and death, is a protein produced by 

the bacterium C. botulinum. It is one 

of the most poisonous naturally oc- 

curring substances in the world. 

Researchers are working on 

ways to counter such potential 

threats to the food supply. Dr. Busta 

mentioned the work of David Beebe 

and Eric Johnson at the University 

of Wisconsin. They have developed 

a “lab on a chip” sensor that can 
detect the botulism toxin in liquids, 

such as milk, water or juice, as they 

flow past the sensor. The detection 

method is much quicker than con- 

ventional lab tests that take several 

days. 

Specialists also are developing 

computer models that can highlight 

patterns in disease outbreaks and 

help identify those that may be inten- 

tional rather than accidental. David 

Hennessy, professor of economics 

with lowa State University’s Center 
for Agriculture and Rural Develop- 

ment, said that during an intentional 

attack of foot-and-mouth disease, 
a highly contagious viral disease of 

cattle and pigs, ““one might see it in 

several different places around the 
country at the same time, just to 

cause havoc.” It might occur in hogs 
in North Carolina and lowa, for 

example, and in beef cattle in Great 
Plains states. 

Shaun Kennedy, deputy direc- 
tor of the Minnesota center, said an 
intentional outbreak of foodborne 
illness likely would be more rapid 
in onset and cause more severe 
symptoms in victims than a natural 
outbreak. Terrorists also might try 
to trigger several different types of 

foodborne illness in multiple loca- 
tions, he said. 

One key to better defense, Mr. 

Kennedy said, is better surveillance 
and early warning. Such surveillance 
is done by state and local health 
departments. “Some states are a lot 
better at it than others just because 

of the level of investment in the 
public health sector. If we could just 

get all the states to the same level as 

the best states,” he said, “that would 

significantly improve our ability to 
identify outbreaks earlier.” 

Mr. Hennessy said “it is difficult 
for economists to estimate the po- 

tential costs of a successful terrorist 
attack on the food system. Consum- 
ers may turn to other products, as 

they did during the accidental con- 

tamination of bagged spinach, and 
non-affected growers might profit. 
The most readily measured impacts 
would be the production losses 
for the affected farms or livestock 
operations.” 

A fairly severe outbreak of foot- 

and-mouth disease in livestock in the 

United States might cost $5 billion 

to $18 billion, he said, though such 

numbers are speculative and depend 

on where an outbreak occurs, the 

direction of the wind (since the virus 

particles can be spread through the 

air) and the rapidity of the response 

by authorities. 

Farmers can lose huge amounts 

of money during a foot-and-mouth 
epidemic, when large numbers of 

animals are destroyed and revenues 
from milk and meat production 
plummet. Mr. Hennessy said “a foot- 

and-mouth outbreak in Britain in 

2001 also had a dramatic impact on 
rural tourism due to travel restric- 
tions in affected areas.” 
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“One of our challenges is to 
educate consumers without scaring 

them,” Dr. Busta said. “Consum- 
ers can play their own role in food 
system surveillance,” he said, “by 
reporting unusual events — such as 
everyone in the same family becom- 
ing ill at the same time — to health 

authorities.” 

FDA and CDC Remind 

Consumers of the 
Dangers of Drinking 
Raw Milk 

he US Food and Drug 

Administration (FDA) and 

the Centers for Disease 
Control and Prevention (CDC) are 
reminding consumers of the dangers 
of drinking milk that has not been 
pasteurized, known as raw milk. 
Raw milk potentially contains a wide 
variety of harmful bacteria — includ- | 
ing Salmonella, E. coli O157:H7, | 
Listeria, Campylobacter and Brucella 

— that may cause illness and possibly | 
death. Consuming raw milk may be | 
harmful to health. From 1998 to May | 
2005, CDC identified 45 outbreaks | 
of foodborne illness that implicated | 
unpasteurized milk, or cheese made | 
from unpasteurized milk. These out- 
breaks accounted for 1,007 illnesses, | 
104 hospitalizations, and two deaths. 

The actual number of illnesses 
was almost certainly higher because 
not all cases of illness are recognized | 
and reported. Consumers who 
become ill after consuming raw milk, | 
and pregnant women who believe 
they consumed contaminated raw 
milk or cheese made from raw milk, 
should see a doctor or other health- 
care provider immediately. Symp- 
toms of illness caused by raw milk 
vary depending on which harmful 
bacteria are present. Symptoms 
may include but are not limited to: 
vomiting, diarrhea, abdominal pain, 
fever, headache and body ache. Most 
healthy people will recover from 
illness caused by harmful bacteria in 
raw milk or in foods made with raw 
milk within a short period of time. 
But some individuals can develop 
symptoms that are chronic, severe, 
or even life-threatening. Illnesses 
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caused by pathogens found in raw 
milk can be especially severe for 
pregnant women, the elderly, infants, 
young children and people with 
weakened immune systems. Since 
1987, in order to better protect 
consumers from such risks, FDA has 
required all milk packaged for human 
consumption be pasteurized before 
being delivered for introduction into 
interstate commerce. Pasteurization, 

a process that heats milk to a specific 
temperature for a set period of time, 
kills bacteria responsible for diseases 
such as listeriosis, salmonellosis, 
campylobacteriosis, typhoid fever, 
tuberculosis, diphtheria and brucello- 
sis. FDA’s pasteurization requirement 
also applies to other milk products, 
with the exception of a few aged 
cheeses. Proponents of drinking 
raw milk often claim that raw milk is 
more nutritious than pasteurized milk 
and that raw milk is inherently anti- 
microbial, thus making pasteurization 
unnecessary. Research has shown 
that these claims are myths. There is 
no meaningful nutritional difference 
between pasteurized and raw milk, 
and raw milk does not contain com- 
pounds that will kill harmful bacteria. | 
In fact, raw milk, no matter how 
carefully produced, may be unsafe. 
The CDC, the American Medical 
Association, the American Academy 
of Pediatrics, the National Confer- 
ence on Interstate Milk Shipments, 
the National Association of State 
Departments of Agriculture, the 
Association of Food and Drug 
Officials and other organizations 
have endorsed the pasteurization 
of milk and restriction of the sale 
of products containing raw milk. 
Because even pasteurized milk 
contains low levels of nonpathogenic 
bacteria that can cause food to spoil, 
it is important to keep pasteurized 
milk refrigerated. 

Proper Packaging and 
Carbon Dioxide Keeps 
the Color, Protects the 

Meat 
rocessors who package meat 
want it to be free of pathogens 
and to have an attractive color 
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in the display case. Use of the right 
elements for packaging can assist 
processors in reaching that goal with 

some research findings by a Food 

Safety Consortium team at lowa 

State University. 

The group, led by animal science 
and food science professor Joseph 

Sebranek, started with pork prod- 

ucts in modified atmosphere packag- 

ing, which changes the composition 

of the air within the film-covered 

package. The researchers sought to 

determine if inhibitory improvement 

against pathogens might be achieved 

by packaging pork loins and bone- 

less ham muscles that were injected 

with potassium lactate and sodium 

diacetate. 

Lactate and diacetate are already 

being used to reduce microbial 

growth. Scientists developed a hy- 

pothesis that a modified atmosphere 

of 99.5 percent carbon dioxide and 

0.5 percent carbon monoxide would 

make the antimicrobials more effec- 

tive. 

Mr. Sebranek said the research 

showed that the high carbon dioxide 

levels did not appear to increase 

the effectiveness of the ingredients 
injected into the meats.A lower 

level of carbon dioxide — above 
40 percent with the approximately 

0.5 percent carbon monoxide level 
added to prevent discoloring — will 
help inhibit bacteria but appears to 

do so independently. 
“There is still merit to the 

idea of using high carbon dioxide 

in modified atmosphere packaging 

because there are concerns about 

those particular microbial inhibitors 

such as diacetate,” Mr. Sebranek said. 
“Some processors are beginning to 

back away from it because it has a bit 

of an acidic taste and a little sensory 

impact. The modified atmosphere 

would offer the opportunity to 

inhibit the organisms without the use 

of diacetate.” 

“You would probably not want 
to go as high as 99 percent,” Mr. 

Mr. Sebranek said.““There can be 
a disadvantage to very high carbon 



dioxide, which is that meat systems 
will absorb a considerable amount if 
it’s in the atmosphere.” 

Carbon dioxide by itself has 
already been recognized for a signi- 
ficant effect of inhibiting pathogens, 

but concentrations over 30 per- 
cent or 40 percent usually result in 
discoloration of fresh meat. But in 
combination with carbon monoxide, 

the color is greatly improved. 
“For fresh meat products, 

carbon monoxide gives you beauti- 

ful color,’ Mr. Sebranek said. The 
low levels of carbon monoxide will 

maintain stable, cherry red color and 
allows greater levels of carbon diox- 

ide for extending the shelf life. 

With cooked, cured, processed 

products, the higher levels of carbon 

dioxide are acceptable. It doesn’t 

discolor those products as it does 

fresh meats such as ground meat or 

pork chops, where the use of carbon 

monoxide now offers significant 

color improvement. 

Although combining modified 
atmosphere packaging with lactate 

and diacetate didn’t add any sig- 

nificant benefit, the use of modified 

atmosphere packaging on its own still 

provides industry an important op- 

tion.““The big advantage is the use of 

carbon monoxide in fresh meat from 
the color standpoint,” Mr. Sebranek 

said.““That’s something that’s only 

recently been available.” 

FDA Proposes to Allow 
the Use of Alternative 
Temperature-indicat- 
ing Devices for Pro- 
cessing Low-acid 
Canned Foods 

he Food and Drug 

Administration (FDA) has 

issued a proposed rule 
which, if finalized, would benefit both 
consumers and the food industry 

by enabling manufacturers of heat- 
processed low-acid canned foods to 
modernize their equipment by using 
alternative temperature-indicating 

devices (TIDs). Under the proposal, 

these devices, which are the state- 
of-the-art equipment for measuring 

and recording temperatures, may 

be used instead of, or in addition 

to, conventional mercury-in-glass 

thermometers (MIGs). 

If finalized, the proposed rule 

would amend _’s current regula- 
tions for the processing of low-acid 

canned foods such as beans, corn, 

peas, and potatoes, and clarify such 

requirements as recordkeeping and 

the rules for measuring and record- 

ing temperatures during processing. 

The proposal also includes metric 
equivalents of avoirdupois (US) 

measurements. 

“This proposal is designed to 

benefit both consumers and the food 

industry,” said Robert E. Brackett, 

Ph.D., director of FDA’s Center 

for Food Safety and Nutrition. “It 

enables manufacturers to rapidly 

aciopt technologically advanced tem- 

perature-indicating devices.And we 

believe that the proposed rule, after 

being finalized, would ensure that 

these devices are accurate.” 

The agency will allow low-acid 

canned food manufacturers who 
follow the proposed rule to change 
immediately from the currently 

required MIGs to alternative TIDs. 

Although these TIDs remain out-of- 

compliance until the proposal is final- 

ized, FDA will consider, on a case-by- 

case basis, exercising its enforcement 

discretion if the new devices are 

used in a manner consistent with 

the proposed rule. Processors who 

choose this option must comply with 
any revised requirements when the 

final rule becomes effective. 

Pitting Microbe 
against Microbe 
for Safer Foods 

efore fresh fruit is cut, it’s 
important that the outer skin 

be kept free from foodborne 

pathogens. That’s because food-con- 

taminating microbes on the surface 
of a peel or rind could piggyback 

| 
| 

onto a cutting knife and be dragged 
into the fruit’s flesh. 

Agricultural Research Service 

(ARS) scientists have led a team that 

tested a combination of bacterial 
enemies that effectively controlled 
Listeria monocytogenes on fresh-cut 

honeydew melon pieces during 
exposure tests. 

L. monocytogenes is a foodborne 
human pathogen—widely distributed 

in nature—that tolerates environmen- 

tal stress, multiplies at low tempera- 
| tures and survives refrigeration. It 

| can cause serious infections.And 

federal agencies have established a 
zero-tolerance for L. monocytogenes 

in processed, fresh-cut fruits and 
| vegetables. 

William Conway, with the 
| ARS Produce Quality and Safety 

| Laboratory at Beltsville, MD, and 

Wojciech Janisiewicz, with the ARS 

Appalachian Fruit Research Station 
| at Kearneysville, WV, led the study. 

| They worked in cooperation with 

| Baltimore, MD-based Intralytix, Inc. 

To test bacteria-fighting po- 

| tential, the researchers treated 

| honeydew melon pieces with three 

| different protective solutions: either 

| an oxidative bacterium known as 

| Gluconobacter asaii,a mixture of six 

| L. monocytogenes-specific bacterio- 
phages or a combination of both. 

The G. asaii bacteria are natu- 

| rally present on the surface of some 

fruits, such as apples and pears, and 

| are nontoxic to humans. Bacterio- 

phages are viruses that, while non- 

| toxic to humans, kill specific human 
bacterial pathogens. 

After artificially contaminating 

| the test honeydew pieces with 

L. monocytogenes, the team found 

that the combination of phages and 
G. asaii bacteria was the most effect- 

| ive treatment. It reduced L. mono 

cytogenes populations by more than 

| 99.9 percent. 
Read more about the research 

| in the March 2007 issue of Agricul- 

tural Research magazine, available 

online at: http://www.ars.usda. 

gov/is/AR/archive/mar07/liste- 

ria0307.htm. 
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Dickson Company 

Automatic Calibration 

Reminder Service 

for NIST-certified 

Instruments Announced 

by Dickson Company 

o comply with US FDA, HACCP, 

USDA and other global food 

regulations, food manufacturers, 

distributors and retailers seeking 

to meet the highest standards of 

temperature and humidity control 

by using NIST-certified instruments 

can now be assured that their chart 

recorders, data loggers, and calibra- 

tions are current through Dickson 

Company’s automatic enrollment 

of NIST-certified instruments in the 

Dickson Calibration Club. 

Dickson Company, which spon- 

sors the Calibration Club, offers the 

widest selection of temperature, hu- 

midity and pressure recorders and 

data loggers available in the world. 

Automatic enrollment of NIST-certi- 

fied instruments obtained from the 

Dickson Company in the Calibra- 

tion Club was announced for 2007. 

Members of the Dickson Calibration 

Club are able to create an online 

database for all of their instruments 

and assets such that they receive an 

e-mail notification when instruments 

or assets are due for calibrations. 

Unlike generic instruments that 

only state that calibrations are within 

specifications, Dickson NIST-certified 

temperature and humidity recorders 

and data loggers specify a particu- 

lar unit’s serial number along with 

the date of original calibration, the 

calibration reading, and the specific 

instrument used to calibrate the 

unit. The Dickson Calibration Club 

service is designed to help those with 

NIST-certified instruments ensure 

their instruments retain their original 

calibration specifications. NIST- 

certified instruments are often the 

preferred models for those with the 

highest quality standards. 

Dickson Company 

630.543.3747 

Addison, IL 

www.dicksonweb.com 

Pneumatically Driven 
Vacuums from Nilfisk- 
Advance America Provide 
Thorough Cleaning 
Without Electricity 

building under construction 

needs debris removed; the 

work crew has a diesel-powered air 

compressor for its tools but no on- 

site electric.A marina’s floating pier, 

littered from a dockside boat repair, 

must be cleaned but standing water 

on the boards and splashing from 

all sides make an electric vacuum 

a dubious choice. These are just 

two scenarios where pneumatically 

driven vacuums are the answer. The 

CFM AI5 and CFM Al7 vacuums 

from Nilfisk-Advance America oper- 

ate entirely without electricity yet 

provide all of the suction, filtration 

and durability for which the com- 

pany’s products are known. 

The CFM AI5 and CFMAI7 

connect to any compressed-air 

system and use air pressure driven 

through a venturi to create suction 

powerful enough to handle even 

large debris in applications such as 

metalworking, construction and 

manufacturing. 

The CFM AI5 is compact 

and maneuverable, well suited to 
confined spaces and transporta- 

tion to remote locations. The larger 

CFM AlI7 can handle heavy-duty 

chores and features a large 26-gal- 

lon tank. Because the venturi has no 
moving parts, this unit is very low 

maintenance, making it suitable for 

continuous-duty applications, such 

as powder coating production lines. 

The A\I7 is also available in an explo- 

sion-proof model with conductive 

wheels and non-sparking, conductive 

accessories. 

Both the CFM AI5 andAl7 

have external filter shakers to pre- 

vent premature clogging. Both are 

available in stainless steel and can 

be fitted with optional HEPA filters 

and an array of anti-static filters and 

accessories. 

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. 

338 FOOD PROTECTION TRENDS | MAY 2007 



“Companies don’t need to ac- 

cept substandard, manual cleaning 

—and the safety risks that can result 

— just because they can’t use an elec- 

tric vacuum,” said Jessica Letscher, 

marketing communications manager 

for Nilfisk-Advance America. “The 

CFM AI5 andA\I7 give users clean- 

ing performance in wet environ- 

ments, in remote locations and in 

other areas where electricity either 

shouldn’t be used or simply isn’t 

available.” 

Nilfisk-Advance America 

610.232.5448 

Malvern, PA 

www.pa.nilfisk-advance.com 

Viking Pump Inc. 

Viking Pump Releases 
New High-speed RTP20 
Series 

bt Pump recently released 

a new addition to its proven 

high-speed rotary transport pumps, 

the RTP20. Offering configuration 

flexibility and ease of maintenance, 

the RTP20 (1.0 jiter/rev) is built 

with all the features of the proven 

RTP30 (1.28 liter/rev) design as well 

as provides an additional size with 

exceptional performance, advanced 

durability, application flexibility, and 

ease of installation to help users 

achieve enhanced productivity for 

a lower total cost of ownership. 

“We are very pleased to be intro- 

ducing the RTP20 series to work 

alongside the highly successful 

RTP30 series,” said John Stillman, 

director-global OEM sales of Viking 

Pump. “When it comes to provid- 

ing topnotch fluid-handling systems 

for our customers, Viking” has the 

engineering expertise to provide the 

best possible solutions with the most 

cutting-edge technology available.” 

The series’ tri-lobe design, 

customizable per customer specifica- 

tions, is compact and light-weight 

and features removable feet and 

multiple mountings for easy vertical 

or horizontal adaptation. Flexible for 

a variety of operational needs, the 

RTP20 series is also available with 

ACME threaded or tri-clamp ports as 

well as many other port connection 

types. 

Both the RTP20 and RTP30 

series efficiently fill rotor voids, al- 

lowing for faster and quieter opera- 

tion on viscous liquids. In addition, 

with a longer sealing land at rotor 

tips, the series provides enhanced 

efficiency when working with lower 

viscosity products. The RTP20 offers 

a capacity to 264 GPM (1,000 L/M 

/ 60 M3/H), pressure to 145 PSI 

(10 Bar), viscosity to 250,000 SSU 

(55,000 cSt), and operates in tem- 

peratures to +230°F (+1 10°C). The 

RTP30 offers a capacity to 340 GPM 

(1,283 L/M / 77 M3/H), pressure to 

175 PSI (12 Bar), viscosity to 250,000 

SSU (55,000 cSt), and operates in 

temperatures to +300°F (+150°C). 

Viking Pump Inc. 

319.273.8430 

Cedar Falls, IA 

www.vikingpump.com 

Silliker, Alchemy Team 

to Distribute Innovative 

Food Safety Training 
Product 

illiker, Inc. has entered into 

S: strategic partnership with 

Alchemy Systems, a privately held 

professional development solutions 

company, to develop and distribute 

food safety training programs utilizing 

the Standard Industry Skills Training 

and Educational Media (SISTEM™) 

product. 

Developed by Alchemy, 

SISTEM™ is highly interactive and is 

specifically geared to food manufac- 

turing production workers, with all 

courses available in both Spanish and 

English. Workers use simple remote 

controls to demonstrate mastery of 

training material, with results auto- 

matically documented in an easy-to- 

use online reporting system. 

The application allows up to 

32 students to be trained at one 

time and offers companies a more 

effective alternative for conducting 

compliance training. The SISTEM™ 

product is currently used to train 

more than 85,000 workers in food 

processing and food service sectors 

in the US. 

Under the partnership, Silliker 

will work with Alchemy to create 

custom food training programs to 
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expand Alchemy’s current course li- 

brary. The programs will be designed 

to improve the food safety knowl- 

edge and skills of in-plant personnel. 

“Our partnership with Alchemy 

is a key part of our mission to pro- 

vide the food industry with dynamic 

training tools that embrace state- 

of-the-art technologies and provide 

quantifiable results,” said C. J. 

Reynolds, director of education for 

Silliker, Inc.“SISTEM™ has tremen- 

dous value and upside for companies, | 

and it will be incorporated into cus- 

tomized GMP/ Food Safety courses 

we conduct for production workers 

in English and Spanish.” 

“Alchemy is excited to partner 

with Silliker to drive adoption of 

SISTEM™ in the food industry,” 

remarked David I. Perl, chief oper- 

ating officer of Alchemy. “Proven 

Silliker expertise in food safety and 

quality solutions will also result in 

the creation of additional training 

material that addresses the criti- 

cal challenges facing America’s food 

manufacturers.” 

Good Manufacturing Practices, 

plant sanitation, food allergens, 

workplace safety, HACCP and man- 

dated training are some of the topics 

that will be featured in the Silliker- 

Alchemy training programs. Highly 

cost-effective, a 15-minute training 

module utilizing SISTEM™ equates 

to an hour of traditional classroom 

training. 

Silliker, Inc. 

708.957.7878 

Homewood, IL 

www.silliker.com 

New High-speed Check- 
weighing Systems Intro- 
duced by Gainco 

N ew checkweigher systems from 

Gainco, Inc. provide accurate 

high-speed, in-motion weighing of 

both bagged and boxed poultry and 

red meat products against a vari- 

ety of pre-set “accept” or “reject” 

parameters. The rugged equipment 

is specially designed to withstand 

the rigors of heavy use in virtually 

all processing environments, and the 

system can process up to 60 bags or 

boxes per minute, depending on unit 

size. 

With a box unit capacity up to 

50 Ibs, the precision weighing capa- 

bilities of Gainco checkweighers are 

accurate to +/- 0.04 Ibs, with “gap 

error” warnings embedded in the 

software. 

Constructed of heavy-duty type 

304 stainless steel tubing, Gainco 

checkweighers feature a hermeti- 

cally-sealed loadcell design with 

8-point overload protection and 

NEMA 4 controller enclosure to 

prevent damage to “smart” com- 

ponents from harsh washdown and 

production processes. The ultra- 

reliable controller features increased 

uptime, reduced maintenance costs 

and user-friendly operator screens. 

Hardware and software packages are 

custom-configured to meet specific 

customer throughput and accuracy 

requirements. 

Gainco’s checkweigher equip- 

ment also features a reject arm that 

diverts products quickly yet carefully, 

thereby optimizing quality and ap- 

pearance of the product prior to re- 

work. Highly durable plastic belting 

is also employed for reliability and 

enhanced sanitation. The three- 

frame design isolates the weigh unit 

from the heavy-duty infeed and out- 

feed frames, and an optional reject 

chute is also available. 

Gainco’s Dataman® Data Col- 

lection System, available for use 

with checkweighers and other yield 

management systems, is a software/ 

hardware combination allowing for 

the integration of all remote units on 

the production floor. Operators can 

set parameters for individual pieces 

of equipment, monitor yield and 

throughput and create customized 

reports — all from a single location. 

The data can be provided to plant 

managers and corporate executives 

via a network interface. The raw 

data can then be moved to popular 

databases like Oracle, SQL Server 

and DB2. 

Gainco, Inc. 

770.534.0703 

Gainesville, GA 

www.gainco.com 

Handheld, Six Channel 

Particle Counter from 

GrayWolf 

G rayWolf Sensing Solutions 

introduces a new, portable, 

six channel particle counter, sup- 

plied with exclusive data transfer and 

graphing software. Unique, auto- 

mated report generation software is 

also available, as well as an interface 

to mobile PCs which significantly 

enhances on-site documentation 

of particle count surveys. 

Offering six channels of simult- 

aneous particle counting, the PC- 

GW3016 displays both cumulative 

340 FOOD PROTECTION TRENDS | MAY 2007 



and differential particle count data on 

its easy-to-read 3.8" (9.65 cm) touch 

screen. This is a handheld, 2.2 Ib (| 

kg) meter capable of logging 3000 

sets of measurements on-board (or 

a virtually unlimited number of read- 

ings when interfaced to a mobile PC). 

Display 6 size ranges simultaneously; 

0.3 um, 0.5 pm, 1.0 um, 2.5 um, 5 

um, 10.0 um are standard, alterna- 

tive size ranges are also available. 

The PC-GW/3016 may be used 

as a stand-alone display unit and 

data-logger, to record the 6 particle 

size channels, and optionally to 

measure %RH and temperature with 

the available PC-GW6-RHCF plug-in 

probe. Readings may be downloaded 

to GrayWolf’s WolfSense PC™ 

transfer, graph generation and data 

analysis software. Optionally use 

GrayWolf’s WolfSense Advanced 

Report Generator™ software to 

dump readings right into a report 

template. Automated reports are 

fully customizable and include tables, 

graphs, repeated text blocks and pro- 

moted text. Detail report generation 

has never been more efficient. 

Additionally, the PC-GW3016 

may be interfaced to a mobile PC 

(Windows Mobile Pocket PC™ or 

XP/Vista” notebook) for display and 

logging on the mobile PC. On-board 

sensor tips provide information 

about particles, including those typi- 

cally encountered when conduct- 

ing Indoor Environmental Quality 

surveys. On-site mobile PC note 

taking allows text notes audio notes, 

Word™ templates, photo files and 

more to be attached to the particle 

count data files. 

GrayWolf Sensing Solutions 

203.416.0005 

Trumbull, CT 

www.WolfSense.com 

Columbus Instruments 

Bio Gas Monitor from 

Columbus Instruments 

olumbus Instruments “Oxy- 

max-BGM” Bio Gas Monitor is 

intended for the research and evalu- 

ation of processes that yield biogas. 

More than just an off-gas monitor, 

Oxymax-BGM derives volumes of 

gas evolved by the employment 

of Micro-Oxymax™ closed loop 
respirometer technology. Briefly, 

Oxymax-BGM detects changes in 

gas composition within a sealed test 

MAY 2007 | 

environment and derives volumes 

based on the detected changes. 

Oxymax-BGM technology adapts to 

client reaction vessels for the mea- 

surement of biogas generation. The 

Oxymax-BG>M is a unique product in 

the research of processes that evolve 

biogas. It is applicable to either aero- 

bic or anaerobic processes and does 

not impact on process performance 

or efficiency. 

Unique to Oxymax-BGM is its 

volumetric assessment sensitivity: 

| pL/Hour. This allows bench-top 

evaluation of processes that can be 

implemented with small amounts of 

constituents. Oxymax-BGM can be 

up-scaled by orders of magnitude 

to provide continued service as a 

monitor during further development 

through pilot level and full-scale 

process implementation. 

Oxymax-BGM supports up to 

80 channels of concurrent multi- 

vessel monitoring. Gases supported 

by Oxymax-BGM include, but are 

not limited to, H,, CH,,H,S, CO.,, 
O,. Oxymax-BGM provides gas 

evolution rate figures for each mea- 

surement interval and tabulates the 

figures accordingly into a running to- 

tal of gas yield. As a fully automated 

system, Oxymax-BGM requires no 

user-intervention following system 

initialization and can operate unat- 

tended for weeks. 

Columbus Instruments 

800.669.501 | 

Columbus, OH 

www.respirometer.com 
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® Lake pue™ 

Ivan Parkin Lecture 
Sunday, July 8 

6:00 p.m. 

Reflections on 41 Years as a Food Microbiologist 

Mr. Carl S. Custer 
Food Microbiologist 

Bethesda, Maryland 

tech, then as a graduate student for Dr. Carl Vanderzant at Texas 
A&M. In 1972, he joined the APHIS microbiology laboratory in 

Maryland rising to run the special projects laboratory where his primary 
projects were on Clostridium botulinum. 

In 1980, promotion led Mr. Custer to Washington, D.C., working on 
the microbiological aspects of regulatory development. This exposed 
him to the interactions of politics and science in food safety regulatory 
promulgation. His primary contributions, with the aid of ARS, were in 
policies and standards for stabilization and inactivation. 

Inheriting trichina projects exposed Mr. Custer to ninetieth century 
regulatory policy and hazard analysis. Trichina also opened up the world of uncooked ready-to- 
eat ethnic and traditional meat products. His primary contributions, with the support of ARS and 
academics, were in fermented sausages, dry-cured hams, jerky, and basturma. 

Mr. Custer’s experience with traditional food processes led AFDO in recruiting him to assist in 
developing their retail processing manual and its subsequent versions. He also helped present the 
AFDO retail processing workshops. Mr. Custer has also trained FSIS inspectors on sampling listeriae 
and the FSIS hotline staff on microbiology. 

Mr. Custer has served on various [AFP Committees and Professional Development Groups 
(PDGs) and is a past chair of the Meat and Poultry Safety and Quality PDG. He is currently chair 
of the Nominating Committee and serves as Affiliate Council Secretary. 

After 34 years of federal service, Mr. Custer retired in March 2007. In addition to part-time 
consulting, he will be pursuing his other interests including motorcycle restoration and touring, 
gardening, woodworking, cooking, and fine alcoholic beverages. 

M r. Carl Custer started his food microbiology career in 1966 as a 
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* Lake Bue™ 

John H. Silliker Lecture 
Wednesday, July |! 

4:00 p.m. 

Trends in Food Safety Management 

Dr. Terry A. Roberts 
Food Safety and Hygiene Consultant 

Reading, England 

and Officer of the British Empire (OBE), Dr. Terry Roberts earned 

his B.A. (1957) and Ph.D. (1961) in Pharmacy from the University 

of London, and later his M.A. (1967) from the University of Cambridge. 

Retired since 1994, his growing list of contributions to food safety 

began during his tenure with the Institute of Food Research (IFR) now 

centralized in Norwich, England. Initially appointed to IFR’s former Low 

Temperature Research Station in Cambridge, Dr. Roberts moved with 

the station to the Meat Research Institute in Langford (Bristol), where he 

became head of microbiology and spent the remainder of his IFR career at 

the Reading Laboratory. 
Dr. Roberts was a member of the International Commission on Microbiological Specifications for 

Foods (ICMSF) for more than two decades, serving as Chairman his last nine years while co-editing 
five books in the ICMSF series “Microorganisms in Foods.” He was a two-term consultant for both 
the World Health Organization and the International Atomic Energy Agency. In 1995, Dr. Roberts’ 

committee involvement expanded to the UK Advisory Committee on Microbiological Safety of 

Foods and the EU Scientific Committee for Veterinary Measures Related to Public Health. His work 

with the European Food Safety Authority Panel on Biological Hazards continues today. 

Published research by Dr. Roberts encompasses the topics of food irradiation; slaughterhouse 
hygiene; death and survival in relation to food safety; food preservation and spoilage; botulism in 

animals; microbiological safety of foods with emphasis on C. botulinum; the role of sodium nitrite 

in controlling C. botulinum; molecular and genetic inter-relationships of the C. botulinum group; 

and developing predictive modeling of microbial pathogens. 

\ Fellow of the Institute of Food Science and Technology (FIFST), 
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* Lake Buc™™ 

- SUNDAY, JULY 8 
Opening Session — 6:00 p.m. — 7:00 p.m. 

Ivan Parkin Lecture — Reflections on 41 Years as a Food Microbiologist 

Carl S. Custer, Food Microbiologist, Bethesda, Maryland 

MONDAY, JULY 9 
Morning — 8:30 a.m. — 12:00 p.m. 

Sympo 

$1 Foodborne Disease Update 

$2. Vaccination Strategies to Control Foodborne Pathogens 

from Farm-to- Table 

$3 Food Defense Research and Application 

S4 Outreach Programs to Promote Dairy Products and Their 

Safety Around the World 

RT1 Using HACCP to Innovate New Processes in Retail Food Operations 

RT2 The Management and Control of Chemical Hazards in Food 

rl Laboratory Methods 

Pl Dairy, Seafood, Produce and Education 

Afternoon — 1:30 p-m. — 5:00 p.m. 

Measuring and Motivating Safe Food-handling Practices at Home, 

Retail and Food Service 

Long-term Sequelae of Pathogens with Recognized or Potential 

Transmission by Food 

The DaVinci Code of Auditing: Reaching the Holy Grail of One 

Global Standard 

Recent Pivotal Decisions of the National Conference on Interstate 

Milk Shipments 

3 Water Emergencies: Too Much, Too Little, Too Late and What is the 

Plan? 

T2 Produce and Seafood 

P2 Meat and Poultry 

TUESDAY, JULY 10 

All Day — 8:30 a.m. — 8:00 p.m. 

¢ 

A Mystery Outbreak—What to Do When It Happens to You! 

Session 1: 8:30 a.m. — 10:00 a.m. 

12:00 p.m. 

3:00 p.m. 

5:00 p-m. 

8:00 p.m. 

Session 2: 10:30 a.m. - 

Session 3 1:30 p.m. 

Session 4: :30 p.m. - 

Session 5: 6:30 p.m. 

Morning — 8:30 a.m. — 12:00 p.m. 

Syn 

S9 What's the Future of Foodborne Pathogen Detection? 

S10 The Impact of Emerging Food Trends on Food Safety 

S11 Food Allergies: A Growing Food Safety Concern 

$12 The Wrath of Vibrio’s “Past, Present and Future” 

Note: Unauthorized video, still photography or audio recording will not be allowed. 
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Interest Session 

Salmonella Growth, Persistence and Survival in Low Moisture Foods 

and Their Environments — Strategies for Control 

il Session 

T3  Antimicrobials, Sanitation and Non-Microbial Food Safety 

rey Session 

P3 Epidemiology and Risk Assessment, Novel Laboratory Methods, 

and Applied Laboratory Methods 

Afternoon — 12:15 p.m. — 1:00 p.m. 

[AFP Business Meeting 

Afternoon — 1:30 p.m. — 5:00 p.m. 

S13 Pre-Harvest Food Safety: Another Critical Consideration for Assuring 
the Safety of the Food Supply 

$14 Critical Issues in the Investigation of Outbreaks of Foodborne Illness 
Involving Food Workers 

S15 Balancing Cultural and Religious Norms and Food Safety 

$16 Microbial Biofilms and Biofilm Control 

T4 ~~ Dairy 

TS Pathogens 

P4 Beverages and Water, Antimicrobials, Sanitation and Non-Microbial 

Food Safety 

WEDNESDAY, JULY 11 

Morning — 8:30 a.m. — 12:00 p.m. 

S17 Lettuce and Leafy Greens: Problems, Actions and Issues 
S18 Preparing Scientists for the Legal Aspects of a Crisis: Step into an 

Interactive Mock Trial and Learn How to Become an Expert Witness 

S19 Applications of “omics” Technologies for Food Safety and Security 
S20 Food Safety @ the Speed of Thought — Creating Virtual Networks 

RT4 With Over 100 Years of Experience in Food Safety, We Think... 

RTS Panel on the Science Behind Temperature Control of 

Potentially Hazardous and High Risk Food 

5 ¢ 

T6 Meat and Poultry 

P5 Food Defense, Pathogens and General Microbial 

Afternoon — 1:30 p.m. — 3:30 p.m. 

Symposium 7 

$21 Spoilage and Its Control in Meat Products 

$22 Mitigating Spoilage Risks in Ready-to-Drink Beverages 

S23 Emerging Issues Affecting Dairy Product Quality and Safety 

table 

RT6 Food Safety Laws: Politcal Science or Food Science 

Sessions ca 

T7 Epidemiology and Risk Assessment 
T8 Education 

4:00 p.m. — 4:45 p.m. 

John H. Silliker Lecture — Trends in Food Safety Management, 

Terry A. Roberts, Ph.D., Food Safety Hygiene Consultant, Reading, England 

Subject to chang 



[AFP 2007 
NETWORKING 
OPPORTUNITIES 

* Lake Bue™ 

IAFP FUNCTIONS 

AFFILIATE EDUCATIONAL SESSION 

Saturday, July 7 * 4:00 p.m. — 5:00 p.m. 

Affiliate Officers and Delegates plan to arrive in time to 

participate in this educational session. Watch for additional 

details. 

WELCOME RECEPTION 

Saturday, July 7 * 5:00 p.m. — 6:30 p.m. 

Reunite with colleagues from around the world 

as you socialize and prepare for the leading food safety 

conference. Everyone is invited! 

COMMITTEE MEETINGS 

Saturday, July 7 * 3:00 p.m. — 4:30 p.m. 

Sunday, July 8 * 7:00 a.m. — 5:00 p.m. 

Refreshments 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 

committees or PDGs. Everyone is invited to attend. 

STUDENT LUNCHEON 

Sunday, July 8 * 12:00 p.m. — 1:30 p.m. 

Sponsored by Texas A&M Agriculture, Department of Animal Science, 

Food Safety 

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 professional network. 

EDITORIAL BOARD RECEPTION 

Sunday, July 8 * 4:30 p.m. — 5:30 p.m. 

Editorial Board Members are invited to this reception to be 

recognized for their service during the year. 

OPENING SESSION 

AND IVAN PARKIN LECTURE 

Sunday, July 8 * 6:00 p.m. — 7:00 p.m. 

Join us to kick off IAFP 2007 at the Opening Session. Listen 
to the prestigous Ivan Parkin Lecture delivered by Carl S. Custer. 

CHEESE AND WINE RECEPTION 

Sunday, July 8 * 7:00 p.m. — 9:00 p.m. 

Sponsored by Kraft Foods 

An IAFP tradition for attendees and guests. The reception 

begins in the Exhibit Hall immediately following the lvan Parkin 

Lecture on Sunday evening. 

IAFP JOB FAIR 
Sunday, July 8 through Wednesday, July | | 

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, July 9 * 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 committee. 

EXHIBIT HALL LUNCH 
Monday, July 9 * 12:00 p.m. — 1:00 p.m. 

Sponsored by JohnsonDiversey 

Tuesday, ” 10° 12:00 — — 1:00 p.m. 
Sponsored by SGS North ic 

Stop in the Exhibit Hall for lunch and networking 
on Monday and Tuesday. 

EXHIBIT HALL RECEPTIONS 
Monday, July 9 * 5:00 98 — 6:00 p.m. 

Sponsored by DuPon cor 

Tuesday, July 10 * 5:00 p.m. — 6:00 p.m. 

Join your colleagues in the Exhibit Hall to see the most 
up-to-date trends in food safety techniques and equipment. 
Take advantage of these great networking receptions. 

PRESIDENT’S RECEPTION (By invitation) 
Tuesday, July 10 * 6:00 p.m. — 7:00 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, July 10 * 7:00 p.m. — 9:30 p.m. 

Past Presidents and their guests are invited to this dinner 

to socialize and reminisce. 

BUSINESS MEETING 
Tuesday, July 10 * 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. 

JOHN H. SILLIKER LECTURE 
Wednesday, July | 1 * 4:00 p.m. — 4:45 p.m. 

The John H. Silliker Lecture will be delivered by Dr. Terry 
A. Roberts. 

AWARDS BANQUET 
Wednesday, July 11 * 7:00 p.m. — 9:30 p.m. 

Bring IAFP 2007 to a close at the Awards Banquet. Award 
recipients will be recognized for their outstanding achievements 
and the gavel will be passed from Frank Yiannas, M.P.H. to 
Incoming President, Dr. Gary R. Acuff. 
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IAFP 2007 
Event Information 

EVENING EVENTS 

American Adventure at Epcot® 
Monday, July 9 * 6:30 p.m.— 10:00 p.m. 
a i r ry ae 
sponsored Dy DuPont Vuaiicon 

Travel backstage Epcot® where you will be escorted to 

the American Adventure Rotunda. Relive America’s glorious 

past in the beautiful setting of a classic 18th century 

American Rotunda. A reception-style dinner will be 

offered as you enjoy the magnificent setting. The finale of 

the evening takes you outside to an exclusive dessert party 

in a viewing area overlooking the World Showcase Lagoon. 

Here, experience the premier night-time spectacular at 

Epcot®, IllumiNations: Reflections of Earth. This one-of-a-kind 

show tells its story and touches the spirit by combining 

video technology, water fountains, lasers, special lighting 

effects, and pyrotechnics, all programmed to an original 

musical score. A perfect finish to your Epcot” Adventure. 

IAFP Foundation Fundraiser —- Adventurers Club 

at Downtown Disney® 

Tuesday, July 10 * 6:30 p.m. — 9:30 p.m. 

This will be a night 

to remember! You 

will be transported to 

Downtown Disney® and 

escorted through the 

streets of Pleasure Island 

to the Adventurers Club. 

The entertainment here 

is outrageous as the world’s most eccentric explorers 

welcome you to their legendary club of the 1930s. Swap 

tall tales with a marvelously mad professor, a dashing 

daredevil pilot, a frisky French maid, and other characters 

while you enjoy live shows featuring everything from 

talking masks and a floating head to a ghostly piano. A 

reception-style buffet will be offered while the show 

happens all around you. At the conclusion of the event you 

will have the option to remain at Downtown Disney® and 

experience all of the clubs of Pleasure Island or return to 

the Contemporary Resort. 
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GOLF TOURNAMENT 

Golf Tournament at Disney’s Magnolia Golf 

Course 
Saturday, July 7 * 6:30 a.m.— 12:30 p.m. 

Join your friends and colleagues for a relaxing round 

of golf before [AFP 2007. Step onto the first tee and into 

the shoes of champions. These beautifully manicured links, 
designed by Joe Lee, are named for an abundance of 
fragrant Magnolias. Elevated tees, spacious greens and 
tranquil water hazards immerse you in a natural setting 

fit for a fulfilling round of championship golf. Enhance your 
on-course experience with the latest GPS Technology in 

each golf cart. Disney's Magnolia has provided a backdrop 
for the PGA Tour’s elite for over 30 years. A classic Florida 
golf course, complete with a Mickey Mouse bunker! 

Price includes transportation, greens fees with cart, 
range balls, lunch and prizes. 

DAYTIME TOURS 

Kennedy Space Center 

Saturday, July 7 * 8:30 a.m.— 4:30 p.m. 

D Each year, millions of 

visitors make the trek to 
Kennedy Space Center, 

fm NASA's launch headquar- 

ters, where many of man- 

@ kind’s greatest accomplish- 

ments take place. Your 

exploration starts with a 
world-renowned tour where you see many NASA lIand- 

marks, including the massive launch pads, the gigantic Vehicle 

Assembly Building, the awe-inspiring Apollo/Saturn V Center 

and the International Space Center. View 10-story high 
rockets from all eras of space exploration in the Rocket 
Garden, walk through a full-size Space Shuttle mock-up, 
enjoy IMAX Theater space films on gigantic five-story screens 
and see an actual Gemini program capsule on display. You 

will also have lunch with an astronaut. Share in the excite- 

ment of space exploration through the eyes and personal 
stories of one of NASA’s best while enjoying a buffet meal. 
You will have an inspiring day at Kennedy Space Center! 

NOTE: Government-issued photo identification is required. 



Merritt Island Airboat Excursion 

Sunday, July 8 * 9:00 a.m.— 3:00 p.m. 

Merritt Island National 

Wildlife Refuge is certified 

as the greatest endangered 

wildlife experience in North 

America. Our first stop is 

at the visitors’ center for a 

20-minute orientation film. 

Then, take an easy one-hour 

nature walk through one of the diverse, critical hardwood 

hammock habitats. Infused with wildlife, more than |,000 
species of plants are found throughout the refuge. Enjoy 
a picnic lunch at the refuge before heading to the Manatee 
over-look area. Then it’s off to St. John’s River for refresh- 
ments and gator tail. Certified eco-guides and Coast Guard 
captains will then take you on a 30-minute airboat tour 
through central Florida’s everglades. Binoculars will be 

supplied for your viewing pleasure. 

Disney Behind-the-Scenes Tour — 

Innovation in Action 

Monday, July 9 * 9:00 a.m. — 12:00 p.m. 

When most people hear the name “Walt Disney,” they 
think of Mickey Mouse, classic movies, and theme parks. 

What they often don’t think of, or even know about, are 
his many innovative ideas that eventually led to the 
creation of the Walt Disney World® Resort. Innovation in 
action highlights Walt’s many accomplishments and takes 

you on an unforgettable journey where you will see, first- 
hand, how Disney makes “magic”! Tour places most Guests 

never get to see including: 
: The Walt Disney World® Nursery and Tree Farm — 

See how Disney horticulturists create world- 

famous topiaries. 
Textile Services —Visit the new state-of-the-art 

laundry facility, one of the largest in the world. 

Main Street, U.S.A.° — Discover how Walt’s life 
and film career heavily influenced this turn-of- 

the-century location. 

The “Utilidor” System — Journey beneath the 
Magic Kingdom® Park to visit support systems 

located in the “tunnel.” 

NOTE: You must be 16 years old and carry a government- 
issued photo identification. There is walking involved, so comfor- 
table shoes are recommended and attire should be suitable for 

current weather conditions. 

Disney Behind-the-Scenes Tour — 
Gardens of the World 
Tuesday, July 10 * 9:00 a.m.— 12:00 p.m. 

ee ~ Everywhere you look 

at the Walt Disney World® 

Resort, the trees, shrubs 
and flowers play a vital role 
in setting the stage for 

recreation, entertainment, 

and beauty. Disney land- 

scaping has become a 

recognized show in itself, providing color and enjoyment 
throughout the year. Your horticulture instructor turns 
Epcot® into a living classroom, using facilities “on stage” to 
describe the basic process of plant design and how it is 
incorporated in the landscape for the World Showcase 
pavilions. In addition, you will learn how you can apply 

many of these design elements to theme your home 

garden. 

NOTE: You must be 16 years old and carry a government- 
issued photo identification. There is walking involved, so comfort- 
able shoes are recommended and attire should be suitable for 
current weather conditions. 

Disney Cooking Class —- Now That’s a Panini 
Wednesday, July I 1 * 10:30 a.m.— 1:30 p.m. 

The sights, sounds and wonderful aromas of a Disney 
cooking demonstration will make your mouth water! 
A Disney Chef will share some great ideas for creating 
magical meals on your grill at home. A sample of items 
include: cigar shrimp, jerk skewered chicken, balsamic 
glazed portobello mushroom skewers, tequila and lime 
beef quesadillas and pizzas sweet and savory. You will not 
go away hungry! 

FIELD TOURS 

Food Safety is Magical, But It Doesn’t Magically 
Happen 

Saturday, July 7 or Thursday, July 12 
9:00 a.m.— 12:00 p.m. 

During this tour, you will learn about the world-class 
food safety program at the Walt Disney World® Resort. This 
tour will include a presentation on the theory and oper- 

ational aspects of Disney’s food safety program, followed 
by a walking tour of one of the largest food service oper- 
ations on property to illustrate the application of principles. 

Behind the Seeds Tour 

Saturday, July 7 or Thursday, July 12 
9:00 a.m.— 12:00 p.m. 

Get “up close and personal” with plants, insects and 
fish to explore and discover how scientists are working 

on innovative technology to support the future of food 
production. You will learn about the use of aquaculture in 

production of fish and shellfish, innovative plant-growing 
techniques and the use of predator insects to control pests. 

Reedy, Set, Go — Behind the Scenes 

of Environmental Services 

Thursday, July 12 * 9:00 a.m.— 12:00 p.m. 

Go behind the scenes of the Reedy Creek Improve- 
ment District Environmental Services lab. This tour will 
include an overview of the history of the Reedy Creek 

Improvement District, a discussion of the essential role 

they play in monitoring the environment on and around 

the Walt Disney World® Resort property and a tour of the 
environmental services laboratory operations. 

Food Irradiation Facility Tour 
Thursday, July 12 * 8:30 a.m.— 11:30 a.m. 

This is your opportunity to tour the Food Technology 
Service, Inc. facility. Food Tech was constructed as the 

nation’s first commercial food irradiation company. Since 
1992, the facility has been the leader in processing 
irradiated produce, poultry, and meat products for 

processors, retailer, and foodservice companies. 
Food Tech has a long history of partnering with 

its customers to educate, introduce and implement 

irradiation as a food safety tool. Don’t miss this exciting 
opportunity to see a working gamma food irradiation plant 

and learn more about this technology. 
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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 

¢ Awards Banquet 

* Exhibit Hall Admittance 

* Cheese and Wine Reception 

* Exhibit Hall Reception (Mon.-Tues.) 

* Program and Abstract Book 

* Poster Presentations 

¢ Ivan Parkin Lecture 

* John H. Silliker Lecture 

* Exhibit Hall Lunch (Mon.-Tues.) 

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 June 5, 2007. After this date, late 

registration fees are in effect. 

CANCELLATION POLICY 

Registration fees, less a $50 administration fee and any applicable 

bank charges, will be refunded for written cancellations received 

by June 22, 2007. No refunds will be made after June 22, 2007; 

however, the registration may be transferred to a colleague with 

written notification. Refunds will be processed after July 16, 2007. 

Event and tour tickets purchased are nonrefundable. 

International Association for 

Food Protection, 
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EXHIBIT HOURS 

Sunday, July 8, 2007 

Monday, July 9, 2007 

7:00 p.m. — 9:00 p.m. 

10:00 a.m. — 6:00 p.m. 

Tuesday, July 10, 2007 10:00 a.m. — 6:00 p.m. 

DAYTIME EVENTS 

Saturday, July 7, 2007 8:30 a.m. — 4:30 p.m. 

Kennedy Space Center (Lunch included) 

Sunday, July 8, 2007 

Merritt Island Airboat Excursion (Lunch included) 

Monday, july 9, 2007 9:00 a.m. — 12:00 p.m. 

Disney Behind-the-Scenes Tour-—Innovation in Action 

Tuesday, July 10,2007 9:00 a.m. — 12:00 p.m. 

Disney Behind-the-Scenes Tour—Gardens of the World 

Wednesday, July 11,2007 

9:00 a.m. — 3:00 p.m. 

10:30 a.m. — 1:30 p.m. 

Disney Cooking Class — Now That’s a Panini (Lunch included) 

EVENING EVENTS 

Sunday, July 8, 2007 

Opening Session 6:00 p.m. — 7:00 p.m. 

Cheese and Wine Reception 7:00 p.m. — 9:00 p.m. 
Sponsored by Kraft Foods 

Monday, July 9, 2007 

Exhibit Hall Reception 

Sponsored by DuPont Qualicon 

5:00 p.m. — 6:00 p.m. 

Monday Night Social - 
American Adventure at Epcot® 
Sponsored by DuPont Qualicon 

Tuesday, July 10,2007 

Exhibit Hall Reception 

6:30 p.m. — 10:00 p.m. 

5:00 p.m. — 6:00 p.m. 

IAFP Foundation Fundraiser — 6:30 p.m. — 9:30 p.m. 

Disney's Adventurers Club 

Wednesday, July 11,2007 

Awards Banquet Reception 6:00 p.m. — 7:00 p.m. 

Awards Banquet 7:00 p.m. — 9:30 p.m. 

FIELD TOURS 

Saturday, July 7, 2007 (Limited number of tickets available) 

Food Safety is Magical, But It Doesn’t 9:00 a.m. — 12:00 p.m. 
Magically Happen 

Behind the Seeds Tour 9:00 a.m. — 12:00 p.m. 

Thursday, July 12, 2007 (Limited number of tickets available) 

Food Safety is Magical, But It Doesn't 9:00 a.m. — 12:00 p.m. 
Magically Happen 

Behind the Seeds Tour 
Reedy, Set, Go — Behind the Scenes 

of Environmental Services 

Food Irradiation Facility Tour 

9:00 a.m. — 12:00 p.m. 

9:00 a.m. — 12:00 p.m. 

8:30 a.m. — 11:30 a.m. 

GOLF TOURNAMENT 

Saturday, July 7, 2007 

Golf Tournament at Disney’s Magnolia Golf Course 6:30. a.m. — 12:30 p.m. 

HOTEL INFORMATION 

Hotel reservations can be made online at www.foodprotection.org. 



IAFP 2007 Registration Form 
93 * Lake Bue 

First name (as it will appear on your badge) 

Employer 

Mailing Address (Please specify: J Home Work) 

City State/Province 

Telephone Fax 

Last name 

OJ * Regarding the ADA, please attach a brief description of special requirements you may have. 

International Association for 
6200 Aurora Avenue, Suite 200W 
Des Moines, IA 50322-2864, USA 
Phone: 800.369.6337 - 

Food Protection, =:2== 

Member Number: 

Fax: 515.276.8655 

E-mail: info@foodprotection.org 
Web site: www.foodprotection.org 

Postal/Zip Code 

f \AFP occasionally provides Attendees’ addresses (excluding phone and E-mail) to vendors and exhibitors supplying products and services for the food safety industry. “| YP 8 PPlying Pp ty y 
If you prefer NOT to be included in these lists, please check the box. 

PAYMENT MUST BE RECEIVED BY JUNE 5, 2007 TO AVOID LATE REGISTRATION FEES 

REGISTRATION FEES 

Registration 

Association Student Member 

Retired Association Member 

One Day Registration* J Mon. 1 Tues. J Wed. 

Spouse/Companion* (Name): 

Children 15 & Over* (Names): 

Children 14 & Under* (Names): _ 

“Awards Banquet not included 
Additional Awards Banquet Ticket — Wednesday, 7/11 
Student Luncheon — Sunday, 7/8 

DAYTIME EVENTS 

Golf Tournament — Saturday, 7/7 (Lunch included) 
Kennedy Space Center — Saturday, 7/7 (Lunch included) 

Merritt Island Airboat Excursion — Sunday, 7/8 (Lunch included) 

Disney Behind-the-Scenes Tour-—Innovation in Action — Monday, 7/9 
Disney Behind-the-Scenes Tour—Gardens of the World — Tuesday, 7/10 

Disney Cooking Class — Now That's a Panini —- Wednesday, 7/11 

EVENING EVENTS 

Monday Night Social — American Adventure at Epcot” — Monday, 7/9 

IAFP Foundation Fundraiser — Disney's Adventurers Club — Tuesday, 7/10 

FIELD TOURS 

Saturday, 7/7 (Limited number of tickets available) 

Food Safety is Magical, But It Doesn’t Magically Happen 
Behind the Seeds Tour 

Thursday, 7/12 (Limited number of tickets available) 

Food Safety is Magical, But It Doesn’t Magically Happen 

Behind the Seeds Tour 

Reedy, Set, Go — Behind the Scenes of Environmental Services 
Food Irradiation Facility Tour 

PAYMENT OPTIONS: [1] VSA O 3 | € 

e Check Enclosed 

Credit Card # 

Expiration Date 

Name on Card 

Signature 

O Check box if you are a technical, poster, or symposium speaker. 

MEMBERS 

$ 405 ($ 455 late) 
$ 80 ($ 90 late) 
$ 80 ($ 90 late) 
$ 220 ($ 245 late) 
$ 60 ($ 60 late) 
$ 25 ($ 25 late) 
FREE 

$ 50 ($ 60 late) 
$ 10 ($ 15 late) 

$ 165 ($ 175 late) 

$ 99 ($ 109 late) 

$ 110 ($ 120 late) 

$ 105 ($ 115 late) 

$ 104 ($ 114 late) 
$ 50 ($ 60 late) 

$ 45 ($ 55 late) 

$ 150 ($ 160 late) 

NONMEMBERS 

$ 615 ($ 665 late) 

Not Available 

Not Available 

$ 340 ($ 365 late) 

$ 60 ($ 60 late) 

$ 25 ($ 25 late) 

FREE 

$ 50 ($ 60 late) 

# OF TICKETS 

TOTAL AMOUNT ENCLOSED $ 

TOTAL 

US FUNDS on US BANK 

Refunds subject to cancellation policy 

JOIN TODAY AND SAVE!!! 
(Attach a completed Membership application) 

EXHIBITORS DO NOT USE THIS FORM 
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> 2007 
WORKSHOPS 

—_—_—_—__ 

WORKSHOP 1 WORKSHOP 2 WORKSHOP 3 

Environmental Sampling Creating a Food Safety | Predictive Microbiology 
of Food and Water — Management System | | asa HACCP Validation 

Wet Lab (FSMS) and Support Tool 

Friday and Saturday, | Saturday, July 7 

Controlling Listeria 
monocytogenes in Ready- 
to-Eat Meat and Poultry 

Products: A Train-the- 

Trainer Workshop 

Saturday, July 7 

8:00 a.m. — 5:00 p.m. 
ee = eid 

—_— 
| | WORKSHOP 4 

Saturday, July 7 
July 6 

8:00 a.m. — 5:00 p.m. 

| 
j | 
| 
j 

} 

8:00 a.m.— 5:00 p.m. | | 8:00 a.m. —5:00 p.m. 

| 
| 

| 
| 

Workshop 1 — Environmental Sampling of Food and Water — Wet Lab — Friday and Saturday, July 6 

Organized in cooperation with the Applied Methods PDG 

This course is designed for laboratory technical staff, laboratory managers, supervisors and quality assurance managers 

and others responsible for making decisions about sampling plans and corrective actions in response to data retrieved in 

food production facilities. Topics of discussion and demonstrations include food and ingredient sampling plans, sample 

compositing schemes, and environmental swabbing and sampling in a production facility, to include air and water testing. 

The workshop program will include demonstration by vendors and opportunity for laboratory hands-on experience. The 

workshop will provide a close networking environment for discussion with instructors and other participants as well as 

a binder of information to reinforce the practical experience gained during the workshop. 

¢ Principles and Applications of Sampling for Foods and Food . . : . —- Pp’ . oe Microbiologists, quality 
Environments: Challenges and Opportunities = . : e wale | assurance and laboratory personnel, 

New and Novel Approaches to Sampling the Environment with Method ee a is é especially professionals in small- 
-monstrations ; 

en ag to medium-sized laboratories or 
Environmental Sampling Plans, Compositing Methodology, Frequency 7 ea ; wee ‘ 5: } companies 

and Corrective Action 

a en Eee eee 

| 

Bhs 

Topics: Pee Intended Audience 

Pathogen Specific vs. Standard Hygiene Monitoring 

ATP and Allergen Testing Discussions and Demonstrations 

Laboratory Hands-on Experience Including Related Methodologies via Vendor Demonstration 

Instructors: 

Bruce Bradley, Microbial-Vac, Jerome, ID, USA 

Larry Cohen, Kraft Foods, Inc., Glenview, IL, USA 

Tim Freier, Cargill, Minneapolis, MN, USA 

Charles Gerba, University of Arizona-Tempe, Tuscon, AZ, USA 

Elliot Ryser, Michigan State University, East Lansing, MI, USA 

Jeff Kornacki, Kornacki Microbiology Solutions Inc., McFarland, WI, USA 

Purnendu C. Vasavada, University of Wisconsin-River Falls, River Falls, W1, USA 

Organizers: 

Jeff Kornacki, Kornacki Microbiology Solutions Inc., McFarland, WI, USA 

Purnendu C. Vasavada, University of Wisconsin-River Falls, River Falls, W1, USA 

Laboratory Host: 

Roseann S$. White, University of Central Florida, Orlando, FL, USA 
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Workshop 2 — Creating a Food Safety Management System (FSMS) — Saturday, July 7 

Ongoing public concerns regarding the safety of the food supply have not abated. Stimulated by a steady stream of food 
safety incidents and resultant media attention, today’s consumers have lost confidence in some sectors of the food supply. 
Consumers want assurances the food they buy is safe to eat, regardless of where it was grown, raised, or manufactured. They 

are asking questions about the integrity of the food supply — how is food safety maintained? Who is providing the assurance? 

Who is validating and verifying the systems implemented? 

Retailers and food service corporations, sensitive to the demands of their customers, now require their food suppliers 

implement better and more consistent food safety and quality management systems (and this is not to be confused with “just 
having an audit”). 

The purpose of this workshop is to raise awareness of the need for food suppliers to implement credible food safety 

management systems. Information will be provided on the different food safety management systems that suppliers can 
choose from. The content will cover the importance of gaining management commitment, outline how to develop and 
implement a food safety management system and finally how to validate and verify the food safety controls implemented. 

Further instruction will be provided on how to conduct internal audits (self assessment) and to prepare for the external audit. 

A panel session at the end of the day will enable participants to further discuss the topics covered. 

Topics: Intended Audience | 
¢ Why Do You Need a FSMS? ; r 

* Choosing the Food Safety Standard That Meets Your Business Needs Retailers, ee : 

and the Needs of Your Customer peers food ee 

Where are You and Where Do You Want to Be? ane producers, food safety 

Documenting and Implementing Your FSMS — A Case Study er Cen ee 
Validating and Verifying the FSMS — Internal and External Audits consultants), food regulators 

| 
| 
j 
| 

| 

Instructors: 

Richard Baines, Management Systems Food Safety and Environment, Royal Agricultural College, 
Cirencester, Gloucestershire, UK 

Larry Hood, JohnsonDiversey Consulting, Bridgewater, NJ, USA 

Marjorie Jones, SGS Consumer Testing Services, Fairfield, NJ, USA 

Paul Ryan, Food Marketing Institute, Arlington, VA, USA 

Organizer: 

Paul Ryan, Food Marketing Institute, Arlington, VA, USA 

Workshop 3 — Predictive Microbiology as a HACCP Validation and Support Tool — Saturday, July 7 

How severe is this cooling deviation? How long does it take for pathogens to grow at low temperatures such as 50°F? 

What can the HACCP team do to justify the rationale behind chosen critical limits? Does my heat treatment provide 

sufficient lethality? What are the boundaries for microbial growth that | can use for product formulation? Increasingly, both 

regulatory agencies and food industry scientists and managers are placing a renewed emphasis on HACCP validation for 

important pathogens such as C. perfringens, B. cereus, S. aureus, Salmonella, and L. monocytogenes, just to name a few. This 

workshop will serve as an introduction to the practical application of predictive microbiology as a tool to help answer such 
questions. Scientific and regulatory perspective on using predictive microbiology will be presented, along with an overview 

and demonstration of growth, survival and inactivation models in programs such as the Pathogen Modeling Program, 

ComBase Growth Predictor, and the Integrated Lethality Spreadsheet. Half a dozen case studies will be presented and 

discussed, including a hands-on working group exercise to illustrate the use (and how to avoid misuse) of various models 

to address real life problems. 

Topics: Intended Audience 
¢ — Scientific Perspective on Predictive Microbiology and Its Relationship relied aa 

“eo Sot ood industry professionals 
to HACCP Validation pag gees ae ead 

‘ paige , , responsible for HACCP validation; 
Fundamentals of Predictive Microbiology : S : 

: food safety and quality assurance 
professionals; and regulatory agency 

officials and academic food micro- 

Overview and Demonstration of Software Tools 

Regulatory Perspective of FSIS and FDA on the Use of Predictive 
Microbiology : : 5 ee 

2 biologists with a special interest in 
Case S -and Working Group Exercises ee 3 : 

ase Study and os predictive microbiology 
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Instructors: 

Richard Whiting, Food and Drug Administration, College Park, MD, USA 

Donald Schaffner, Rutgers University, New Brunswick, NJ, USA 

Yuhuan Chen, GMA/FPA, Washington, D.C., USA 

Jenny Scott, GMA/FPA, Washington, D.C., USA 

Organizers: 

Yuhuan Chen, GMA/FPA, Washington, D.C., USA 

Donald Schaffner, Rutgers University, New Brunswick, NJ, USA 

Workshop 4 — Controlling Listeria monocytogenes in Ready-to-Eat Meat and Poultry Products: 

A Train-the-Trainer Workshop — Saturday, July 7 

While the number of recalls due to Listeria monocytogenes contamination on ready-to-eat meat and poultry products 

have decreased, the pathogen is still a challenge to control for meat and poultry processors, especially the small processors. 
There have been several efforts to control this pathogen for the past decade, but recent USDA-FSIS regulations have 

prompted the RTE meat and poultry industry to take a fresh look and institute controls to reduce the risk of this pathogen. 

There is an increasing volume of research being conducted on control strategies for this pathogen, especially in RTE meat 

and poultry products. These strategies include improved sanitation methods to eliminate the pathogen from the RTE meat 

and poultry processing environment, post-lethality treatments to reduce the populations as well as a myriad of antimicrobial 
agents to control growth during subsequent refrigerated storage. This workshop is intended to train the trainers such as 

extension personnel at land grant universities, food safety personnel at meat processing establishments and other food safety 

consultants who work with processors routinely. 

This train-the-trainer workshop is partially funded by a grant from the National Integrated Food Safety Initiative 

(Special Emphasis Grant No. 2005-51110-03278) of the Cooperative State Research, Education, and Extension Service, 

US Department of Agriculture to Colorado State University, Cornell University, University of Nebraska-Lincoln, Kansas 
State University and The Ohio State University. The project focused on the development of methods and technologies to 
reduce the risk of L. monocytogenes in RTE meat and poultry products. The workshop is designed to provide state-of-the-art 
knowledge on control of L. monocytogenes and reducing its risk to the processors as well as the consumers. 

Topics: Intended Audience 
* Communicating with an Adult Audience — Relevance to Extension Education 

Extension specialists in the areas 
Programs € food saf, ee i 
tone os ia , , Of food safety, microbiology anc 

Listeria monocytogenes: \s It Still an Issue in RTE Meat and Poultry Products? : 6) 
Borat soy eaaraias aed aera meat processing as well as food safety 

Listeria monocytogenes — Ecology of an Elusive Foodborne Pathogen in RTE f 6 : ne ’ 
iti iti | and QA personnel from the RTE 

Regulations Pertaining to RTE Meat and Poultry Products — meat and poultry industry 

Current Perspective 

Post Lethality Treatments to Reduce Listeria monocytogenes on RTE Meat and Poultry Products — An Update 

Antimicrobial Agents to Control Listeria monocytogenes on RTE Meat and Poultry Products — An Update 

Strategies to Control Listeria monocytogenes on RTE Meat and Poultry Products — A Small Processor Perspective 

Instructors: 

Dennis E. Burson, University of Nebraska, Lincoln, NE, USA 

Pat Kendall, Colorado State University, Fort Collins, CO, USA 

Randall Phebus, Kansas State University, Food Science Institute, Manhattan, KS, USA 

John Sofos, Colorado State University, Fort Collins, CO, USA 

Harshavardhan Thippareddi, University of Nebraska, Lincoln, NE, USA 

Martin Wiedmann, Cornell University, Ithaca, NY, USA 

Organizer: 

Harshavardhan Thippareddi, University of Nebraska, Lincoln, NE, USA 
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[AFP 2007 
WORKSHOP 

REGISTRATION FORM 
®* Lake Bue™ 

First Name (will appear on badge) 

Last Name 

Company Job Title 

Address 

State/Province Country Postal Code/Zip +4 

Area Code & Telephone 

E-mail Member # 

7 check Enclosed = { Total Amount Enclosed 
(US Funds on US Bank) 

Expiration date 

Signature 

* REGISTRATION °* 

Payment must be received by June 15, 2007 to avoid late registration rates 

WORKSHOP 1 WORKSHOP 2 WORKSHOP 3 WORKSHOP 4 

Early Rate Late Rate Early Rate Late Rate Early Rate Late Rate Early Rate Late Rate 

1AFP Member $ 00 $650.00 IAFP Member $375.00 $450.00 IAFP Member $360.00 $435.00 Extension Specialist $150.00 $225.00 
NonMember $675.00 $750.00 NonMember $475.00 $550.00 NonMember $460.00 $535.00 Other $350.00 

GROUP DISCOUNT For student rates, Refund/Cancellation Policy 

Register 3 or more people from call the Association office. Registration fees, less a $50 administrative charge, will be 
your company and receive refunded for written cancellations received by June 22, 

2007. No refunds will be made after that date; however, the 
registration may be transferred to a colleague with written 
notification. Refunds will be processed after July 16 
2007. The workshop may be cancelled if sufficient 
enroliment is not received by June 15. 2007 

a 15% discount. Registrations 

must be received as a group 

For further information, please contact the Association office at 800.369.6337; 515.276.3344; Fax: $15.276.8655; 
E-mail jcattanac h@foodprotectionorg. 

[ 
| * 4 Easy Ways to Register 

Register online or complete the Workshop Registration Form and submit it to the International Association for Food Protection by 

2 Online 
. 

eee “y oF 
o mR Phone BOO. 369.6445 515.276.4344 

15.276. 8655 

6200 Aurora Avenue, Suite 200W, Des Moines, 1A 50422-2864 SA 
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Contribute to the Tenth Annual IAFP 

Foundation Silent Auction Today! 

The Foundation of the International Association for Food Protection will hold its Annual Silent 

Auction during IAFP 2007, the Association’s 94th Annual Meeting in Lake Buena Vista, FL, 

July 8-11, 2007. The Foundation supports: 

@ Student Travel Scholarships 

Ivan Parkin Lecture 

John H. Silliker Lecture (Funded through a contribution from Silliker, Inc.) 

Travel support for exceptional speakers at the Annual Meeting 

Audiovisual Library 

Developing Scientist Competition 

Shipment of JFP and FPT journals to developing countries through FAO 

Support the Foundation by donating an item today. A sample of items donated last year included: 

Taste of Chicago Gift Card @ Purdy’s Chocolates Gift Basket 

New York Maple Syrup Food Microbiology: An Introduction 

Galileo Thermometer Ontario Ice Wine 

Ipod Shuffle 

Waterford Crystal Wine Bottle Coaster 

Cow Parade Figurines 

Brazil Vacation Package 

¢ 

e 

Team Canada Hockey Jersey @ “Six Nations” Rugby Shirt 

® 

® 

Complete the form and send it in today. 

a 

Description of Auction Items 

Estimated Value 

Name of Donor 

Company (if relevant) 

Mailing Address 

(Please specify: ‘| Home 7 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 . aoe 
Des Moines, IA 50322-2864, USA International Association for 

ae A food Protection, E-mail: dgronstal@foodprotection.org 
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[AFP 2007 
SPECIAL CONTRIBUTORS 

* Lake Bue™ 

| BD HAUNDATION 

JohnsonDiversey % 

(ee, s- 

Cargill 

(@) CEIBEL _ 

GU POND Food Safety & Quality Solutions 

&) Fisher Scientific
 

aso: 

Strategic Diagnostics Inc. 

SPONSORS 

3M Microbiok IgV International Packaged Ice Association (IPIA) 

Ecolab Inc Nasco International, Inc 

F & H Food Equipment Company Velson-Jameson, Inc 

Wilbur Feagan PepsiCo 

Food Safety Net Services, Ltd. Springer 

Food Technology Service, Inc. University of Central Florida 

GMA/FPA Walt Disney World Co 

International Life Sciences Institute, N.A. (ILSI, N.A.) W eber Scientific 
Zep Manufacturing Co 
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mV 

® Lake BuC™ 

3-A Sanitary Standards, Inc. 

3M Microbiology 

A&B Ingredients, Inc. 

A2LA (American Association for Laboratory Accreditation) 

ABC Research Corporation 

Accugenix, Inc. 

Advanced Instruments, Inc. 

AES — Chemunex, Inc. 

Alpha Biosciences, Inc. 

American Proficiency Institute 

AOAC International 

ASI Food Safety Consultants, Inc. 

ASM Press 

ATCC 

BD Diagnostics 

bioMérieux, Inc. 

BioControl Systems, Inc. 

Bio-Rad Laboratories 

Blackwell Publishing 

BSI Management Systems 

Can Be Fit Healthcare Consultants, LLC 

Carpe Diem, A Wiley Company 

Charm Sciences, Inc. 

Copan Diagnostics, Inc. 

CRC Press — Taylor & Francis Group LLC 

Decagon Devices, Inc. 

Deibel Laboratories 

DeLaval Cleaning Solutions 

DuPont Qualicon 

Ecolab Inc. 

EHA Consulting Group, Inc. 

ELISA Technologies, Inc. 

Exponent 

Fisher Scientific 

Food and Drug Administration/ Center for Food Safety 

and Applied Nutrition 

Food Quality Magazine 

Food Safety & Security Summit 

Food Safety Magazine 

Food Safety Net Services 

FoodHandler, Inc. 

GFTC 

GOJO Industries 
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[AFP 2007 
EXHIBITORS 

Hanna Instruments 

Hardy Diagnostics 

HiMedia Laboratories Pvt. Limited 

Idaho Technology, Inc. 

IEH Laboratories and Consulting Group 

International Association for Food Protection 

International Association for Food Protection — Student PDG 

International Food Hygiene 

JohnsonDiversey 

Kim Laboratories, Inc. 

MATRIX MicroScience, Inc. 

McCall Service 

Med-Ox Diagnostics, Inc. 

Microbial-Vac Systems, Inc. 

MicroBioLogics, Inc. 

Microbiology International 

Nasco 

Nelson-Jameson, Inc. 

Neogen Corporation 

Nice-Pak Products, Inc. 

NSF International 

Online Professional Masters of Science in Food Safety 

Orkin Commercial Services 

Pacific Ozone Technology 

ParTech, Inc. 

Q Laboratories, Inc. 

Quality Assurance & Food Safety Magazine 

Quality Flow Inc. 

R&F Laboratories 

R-Biopharm, Inc. 

REMEL, Inc. 

rtech™ laboratories 

SGS-US Testing Company 

Silliker, Inc. 

Society for Applied Microbiology 

Spraying Systems Co. 

Springer Science and Business Media 

SQF Institute 

Strategic Diagnostics Inc. 

Sword Diagnostics 

Takara Mirus Bio 

USDA — Food Safety Research Information Office 

Weber Scientific 

WTI, Inc. 



COMING EVENTS 

JUNE 

4-6, Texas Association for Food 

Protection’s 26th Annual Meet- 

ing, Omni Southpark, Austin, TX. 

For more information, contact 

Howard Depoy at 936.756.6455; 
E-mail: hwdepoy@milkproductslp. 

com. 
7-8, Food Mycology 2007: Emerg- 

ing Mold Problems and Spoilage 

in Food and Beverages, Westin 

Key West, Key West, FL. For more 

information, contact BCN Research 

Laboratories at 800.236.0505; E-mail: 
emilia.rico@bcnlabs.com. 
15, Brazil Association for Food 

Protection Annual Meeting, Uni- 
versity of Sao Paulo, Sao Paulo, Brazil. 
For more information, contact Maria 

Teresa Destro at 55.11.3091.21.99; 
E-mail: abrappa@abrappa.org.br. 

15-22, XXVII International Work- 

shop/Symposium on Rapid Meth- 

ods and Automation in Micro- 

biology, Kansas State University, 
Manhattan, KS. For more informa- 
tion, contact Daniel Y.C. Fung at 785. 
532.1208; E-mail: dfung@ksu.edu. 
16-20, 11 1th AFDO Annual Con- 
ference, Crown Plaza Hotel, Riv- 

erwalk, San Antonio, TX. For more 

information, call 717.757.2888; E-mail: 

afdo@afdo.org. 

18-21, National Environmental 

Health Association Conference, 

Atlantic City, NJ. For more information, 

go to www.neha.org. 

18-22, 2007 United Fresh 2007 
Produce Inspection Course, USDA 

Fresh Products Branch Training Cen- 

ter, Fredericksburg, VA. For more 

information, contact Beth Berman at 

202.303.3405 or go to www.united- 

fresh.org. 

20, New Zealand Association for 

Food Protection Annual Meeting, 

Town Hall, Wellington, NZ. For more 

information, contact Roger Cook at 

64.4.463.2523; E-mail: roger.cook@ 
nzfsa.govt.nz. 

26-27, In-Plant Control of 

Microbial Contamination in 

Refrigerated and Processed 

Foods, University of Georgia, Athens, 
GA. For more information, contact 

Marian at 706.542.2574; E-mail: mari- 

anw@uga.edu. 

JULY 
6-7, I|AFP 2007 Workshops, 

Workshop | — Environmental Sampling 

of Food and Water —Wet Lab 

Workshop 2 — Creating a Food Safety 

Management System (FSMS) 

Workshop 3 — Predictive Microbiology 

as a HACCP Validation and Support 

Tool 

Workshop 4 — Controlling Listeria 

monocytogenes in Ready-to-Eat Meat 

and Poultry Products: A Train-the- 

Trainer Workshop 

For more information, contact Julie 

Cattanach at 800.369.6337; E-mail: jcat- 

tanach@foodprotection.org. See our 

registration form on page 353. 

8-11, IAFP 2007, Disney’s Contem- 
porary Resort, Lake Buena Vista, FL. 

For more information, contact Julie 
Cattanach at 800.369.6337; E-mail: 
jcattanach@foodprotection.org. See 

our registration form on page 349. 

10-12, Meat and Poultry Marina- 
tion Short Course, University of 
Georgia Food Science, Athens, GA. 
For more information, contact Marian 
at 706.542.2574; E-mail: marianw@ 
uga.com. 
1 1-13, National Assn. of County & 
City Health Officials Annual Con- 

ference, Hyatt Regency Columbus, 
Columbus, OH. For more information, 
call 202.783.5550 or go to www.nac- 

cho.org. 
28-Aug. |, Institute of Food 
Technologists Annual Meet- 
ing and Food Expo, Chicago, IL. 
For more information, call 312.782.8424; 
E-mail: info@ift.org. 

AUGUST 

7-9, Using SPC for HACCP 
Verification in Poultry and Food 

Industry, University of Georgia Food 

Science, UGA Campus, Athens, GA. 
For more information, contact Marian 

at 706.542.2574; E-mail: marianw@uga. 

edu. 

SEPTEMBER 

12-13, China International Food 

Safety and Quality Conference 
and Expo, The Landmark Tower 
Hotel, Beijing, China. Program assistance 

provided by IAFP. For more information, 
go to www.chinafoodsafety.com. 

16-20, AOAC Annual Meeting 

and Expo, Anaheim, CA. For more 
information, call 301.924.7077 or go 
to www.aoac.org. 

18-20, New York State Asso- 

ciation for Food Protection 84th 

Annual Conference, E. Syracuse, 

NY. For more information, contact 

Janene Lucia at 607.255.2892; E-mail: 

jgg3@cornell.edu. 

19-21, Washington Association 

for Food Protection Annual Meet- 

ing, Campbell's Resort and Conference 

Center, Lake Chelan,WA. For more in- 

formation, contact Stephanie Olmsted 

at 206.660.4594; E-mail: Stephanie. 
Olmsted@safeway.com. 

OCTOBER 

7-10, AACC International Annual 

Meeting, San Antonio Convention 

Center, San Antonio, TX. For more 

information, go to http://meeting.aaccnet. 

org. 

21-24, UW-RF 27th Annual Food 

Microbiology Symposium and 

Workshop, Current Concepts in Food- 

borne Pathogens and Rapid and Auto- 

mated Methods in Food Microbiology, 

University of Wisconsin-River Falls, 

River Falls, Wisconsin. For more in- 

formation, call 715.425.3704 or go to 

www.uwrf.edu/food-science, click on 

workshops, then the link to the food 

microbiology symposium. 

24-27, Worldwide Food Expo, 

McCormick Place, Chicago, IL. For 

more information, call 703.934.5514 or 

go to www.worldwidefoodexpo.com. 

[AFP UPCOMING 

MEETINGS 
JULY 8-11, 2007 

Lake Buena Vista, Florida 

AUGUST 3-6, 2008 

Columbus, Ohio 

JULY 12-15, 2009 
Grapevine, Texas 
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EE EES a a 

Sponsorship Oppertunities 

Available for TAF'P 2007 

s 94th Atay, 

~ 

> 
* Lake Bu 

Contact Dave Larson 
at 515.440.2810 

or E-mail www.larson6@mchsi.com 

i ; | | L 

ADVERTISING INDEX 
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Search, Order, Download 

3-A Sanitary Standards 

Get the latest 3-A Sanitary Standards 
and 3-A Accepted Practices and see how 

the 3-A Symbol program benefits equipment 
manufacturers, food and dairy processors 

and product sanitarians. 

Order online 

at WWW.3-a.0rg 

IT’S A FACT 

FPT Articles 

Now Available 

Online 

Visit our Web site at 

www.foodprotection.org 

Ail you need is your Member 
number and password 

(your last name). 



The Table of Contents from the Journal of Food Protection is being provided 
as a Member benefit. If you do not receive JFP, but would like to add it to your 

Membership contact the Association office. 

Journal of Food Protection. 
ISSN: 0362-028X 
Ofticial Publication 

International Association for 

Food Protection. 
Reg. U.S. Pat Ott 

Vol. 70 April 2007 

Prevalence and Amounts of Saimonelia Found on Raw California Almonds Michelle D Danyluk, Thomas M 
Jones, Shirin J. Abd, Frank Schlitt-Dittrich, Merle Jacobs, and Linda J Harris” 

Factors Affecting Compost Tea as a Potential Source of Escherichia coli and Saimonelia on Fresh Produce 

D. T. Ingram* and P. D. Miliner 

Evaluation of the BAX Gel and Fluorometric Systems for the Detection of Foodborne Sa/monelia 
J.-Y. D’Aoust,” F. Pagotto, M. Akhtar, J. Bussey, C. Cooper, C. McDonald, M. Meymandy, and K. Tyler 

Detection of Escherichia coli 0157, Salmonella enterica Serovar Typhimurium, and Staphylococcal 
Enterotoxin B in a Single Sample Using Enzymatic Bio-Nanotransduction Josh R. Branen,* Martha J. Hass 
Erin R. Douthit, Wusi C. Maki, and A. Larry Branen. 

Influence of Heat Transfer with Tube Methods on Measured Thermal Inactivation Parameters for Escherichia 
coli Hyun-Jung Chung, Shaojin Wang, and Juming Tang* 

Prevalence and Antibiotic Resistance of Campylobacter spp. Iscia jated from Chicken Meat, Pork, and Beef in 
Korea, from 2001 to 2006 Joonbae Hong, Jun Man Kim, Woo Kyung Jung, So Hyun Kim, Wonki Bae, Hye 
Cheong Koo, Jereoyng Gil, Maeum Kim, Junghee Ser, and Yong Ho Park* 

Potential Competitive Exclusion Bacteria from Poultry Inhibitory to Campylobacter jejuni and Salmonella 
Guodong Zhang, Li Ma, and Michael P. Doyle* 

Salmonetlae Reduction in Poultry by Competitive Exclusion Bacteria Lactobacillus salivarius and 
Streptococcus cristatus Guodong Zhang, Li Ma, and Michael P. Doyle* 

An Evaluation of the Use of Remotely Sensed Parameters for Prediction of Incidence and Risk Associated 
with Vibrio parahaemolyticus in Gulf Coast Oysters (Crassostrea virginica) A.M. B. Phillips, A. DePaola 
J. Bowers, S. Ladner, and D. J. Grimes* 

Cell-Associated Hemolytic Activity in Environmental Strains of Plesiomonas shigelloides Expressing 
Cell-Free, tron-influenced Extracellular Hemolysin Nieves Gonzalez-Rodriguez, Jesus A. Santos, Andrés Otero 
and Maria-Luisa Garcia-Lopez* 

Evaluation of the International Reference Methods NF EN ISO 11290-1 and 11290-2 and an In-House Method 
for the Isolation of Listeria monocytogenes from Retail Seafood Products in France Graziella 
Midelet-Bourdin,* Guylaine Leleu, and Pierre Malle 

Antimicrobial Effects of Aiginate-Based Films Containing Essential Oils on Listeria monocytogenes and 
Salmonella Typhimurium Present in Bologna and Ham Mounia Oussalah, Stéphane Caillet, Stephane Saimié 
Linda Saucier, and Monique Lacroix" 

Effect of Spectrai Range in Surface Inactivation of Listeria innocua Using Broad-Spectrum Pulsed Light 

Sarah E. Woodling and Carmen |. Moraru* 

Prevaience and Genetic Diversity of Bacillus cereus in Dried Red Pepper in Korea Euiyoung Choo, S 
Jang, Kyumson Kim, Kwang-Geun Lee, § anggi Heu, and Sangryeo!l Ryu* 

Inhibition of Germination and Outgrowth of Clostridium perfringens Spores by Lactic Acid Salts during 

Cooling of Injected Turkey Padmanabha Reddy Velugoti, Lalit K. Bohra, Vijay K. Juneja, and Harshavardhan 
Thippareddi* 

An In Vitro System for the Comparison of Excision and Wet-Dry Swabbing for Microbiological Sampling of 
Beef Carcasses 8B. T. Cenci-Goga,* D. Miraglia, D. Ranucci, R. Branciari, L. Budelli, C. M. McCrindle,. A. Cioff 

and R. Mammot 

Use of Carbon Monoxide Combined with Carbon Dioxide for Modified Atmosphere Packaging of Pre- and 
Postrigor Fresh Pork Sausage To Improve Shelf Life Angela Laury and Joseph G. Sebranek* 

Microbiological Safety of Retail Vacuum-Packed and Modified-Atmosphere-Packed Cooked Meats at End of 

Shelf Life K. Sagoo,” C. L. Little, G. Allen, K. Williarnson, and K. A. Grant 

Development of Thermal Surrogate Microorganisms in Ground Beet for In-Plant Critical Control Point 
Validation Studies Li Ma, Jeffrey L. Kornacki. Guodong Zhang, Chia-Min Lin, and Michael P. Doyle* 
Microbial Population, Physicochemical Quality, and Allergenicity of Molluscs and Shrimp Treated with 
Cobalt-60 Gamma Radiation Vassilia J Sinanoglou, Anthimia Batrinou, Spyros Konteles, and Kon: 
Stlomos 

tantinos 

Rapid Virus Detection Procedure tor Molecular Tracing of Shellfish Associated with Disease Outbreaks 
Maria de Roda Husman, Froukje Lodder-Verschoor, Harold H. J. L 
van Pelt, Wim H. M. van der Poel, and Saskia A. Rutjes* 

Ana 
van den Berg, Francoise S. Le Guyader, Hilde 

Penicillium Populations in Dry-Cured Ham Manutacturing Plants Paola Battilani,” Amedeo Pietri, Paola Giorr 
Silvia Formenti, Terenzio Bertuzzi, Tania Toscani, Roberta Virgili, and Zofia Kozakiewicz 
Electron Beam Radiation of Dried Fruits and Nuts To Reduce Yeast and Mold Bioburden Erhan ic, Bala 
Kottapalli, Joseph Maxim, and Suresh D. Pillai* 
Detection of Animal-Derived Proteins in Feedstufts in ttaly: A Reproducibility Study 

arina Abete, Maria Ines Crescio, and Giuseppe Ru 
Food Safety Hazards Lurk in the Kitchens of Young Adults 
Wheatley, Ellen Cottone, and Michele Clancy 

Francesco Ingravalle,* 

aro! Byrd-Bredbenner, Jaclyn Maurer,” Virginia 

Research Notes 

tsolation of Saimonetia Typhimurium trom Outbreak-Associated Cake Mix Guodong Zhang, Li Ma, Neha 
Patel, Bala Swaminathan, Stephanie Wedel, and Michael P Doyle* 
Detection of Saimonetia by Fiow-Through immunocapture Real-Time PCR in Selected Foods within 8 Hours 
Benjamin R. Warren, Hyun-Gyun Yuk, and Keith R. Schneider* 
inactivation of Escherichia coli K-12 Exposed to Pressures in Excess of 300 MPa in a High-Pressure 
Homogenizer T. Matthew Taylor, Adrienne Roach, D. Glenn Black, P. Michael Davidson, and Federico Harte* 
Characteristics of Virutent Vibrio parahaemolyticus Isolated trom Oregon and Washington Tsai-Hsin Chiu 
Jingyun Duan, and Yi-Cheng Su* 

Inhibition of Listeria monocytogenes Using Nisin with Grape Seed Extract on Turkey Frankfurters Stored at 
4 and 10°C T. Sivarooban, N. S. Hettiarachchy,” and M. G. Johnson 
Antimicrobial Resistance in Enterococcus spp. Strains isolated trom Organic Chicken, Conventional 
Chicken, and Turkey Meat: A Comparative Survey J. M. Miranda, M Guarddon, A. Mondragon, B. |. Vaz 
Cc. A. Fente, A. Cepeda, and C. M. Franco” 

quez 

Possible Mechanisms of Antimutagenicity in Fermented Soymilk Prepared with a Coculture of Streptococcus 
intantis and Bifidobacterium infantis Meng-Li Hsien, Shao W. Fang, Roch-Chui Yu, and 
Cneng-Chun Chou” 

Afiatoxins in Turkish Dried Figs Intended tor Export to the European Union H Z Senyuva,” 
U. Ulken 
Detection of Sesame Seed DNA in Foods Using Real-Time PCR Jennifer L. Brzezinski~ 
Food Contamination with Styrene Dibromide via Packaging Migration of Leachate from Polystyrene 
Cold-Storage Insulation Justin G. Bendali* 

Review 

Role of Microbiological Guidelines in the Production and Commercial Use of Milled Cereal Gr 
Practical Approach for the 21st Century William H. Sperber” and the North American Millers’ A 

a 

Microbiology Working Group 
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»pinions offered by the authors of sav arti 
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The Pertect Fit 

[AFP 

Career Services 

ta Vy 
fe oe p 

Career Services 

Visit http: /careers.foodprotection.org 

Many job seekers and employers are discovering the advantages of 
shopping online for industry jobs and for qualified candidates to fill 
them. But the one-size-fits-all approach of the mega job boards may not 
be the best way to find what you're looking for. IAFP Career Services 
gives employers and job seeking professionals a better way to find one 
another and make that perfect career fit. 

Employers: Tailor your recruiting to reach qualified food safety 
industry professionals quickly and easily. Search the database of resumes 
and proactively contact candidates, and get automatic email notification 
when a candidate matches your criteria. 

Job Seekers: Get your resume noticed by the people in the industry who 
matter most: the food protection industry employers. Whether you're 
looking for a new job, or ready to take the next step in your career, we'll 
help you find the opportunity that suits you. 

Visit ee ness ae today to post 
or search job listings in the food protection industry. 
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TAFP 
Offers 

“Guidelines for the 

Dairy Industry” 

from 

The Dairy Practices Council 
This newly expanded Five-volume set consists of 80 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 C leaning & Sanitizing Farm Milk He indling 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 C onsumption 
Prevention of & Testing for Added Water in Milk 

3 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 

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 

3 Vitamin Fortification of Fluid Milk Products 
54 Selection of Elevated Milking Parlors 
pe Construction Materials for Milking Parlors 
6 Dairy Product Safety (Pathogenic Bacteria) for Fluid Milk and Frozen Dessert Plants 
7 Dairy Plant Sanitation 
8 Sizing Dairy Farm Water Heater Systems 
30 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 
64 Control Points for Good Manz igement 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 
70 Design, Installation & Cleaning of Small Ruminant Milking Systems 

Cleaning & Sanitation Responsibilities for Bulk Pickup & Transport Tankers 71 Farmers Guide To Somatic Cell Counts In Sheep 
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 
Dairy Plant Waste Management 
Dairy Farm Inspection 

37 Planning Dairy Stall Barns 
Preventing Off-Flavors in Milk 
Grade A Fluid Milk Plant Inspection 
Controlling Fluid Milk Volume and Fat Losses 
Milkrooms and Bulk Tank Installations 

2 Stray Voltage on Dairy Farms 
3 Farm Tank Calibre iting and Checking 

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 37 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 

2 Farmers Guide To Somatic Cell Counts In Goats 
73 Layout of Dairy Milk Houses for Small Ruminant Operations 
75 Direct Microscopic Exam of Milk from Small Ruminants (training CD) 
78 Biosecurity for Sheep and Goat Dairies 
80 Food Allergen Awareness In Dairy Plant Operations 
83 Bottling Water in Fluid Milk Plants 
85 Six Steps to Success - Production of Low SCC Milk (training CD) 
90 On-Farm & Small-Scale Dairy Products Processing 
91 HACCP - SSOP’s and Prerequisites 
92 HACCP - Principle Number One: Hazard Analysis 
93 HACCP - Principles 2 & 3 Critical Control Points & Critical Limits 
97 Direct Loading of Milk from Parlor into Bulk Tankers 
100 Food Safety in Farmstead Cheesemaking 
101 Farmers Guide To Somatic Cell Counts In Cattle 
102 Effective Installation, Cleaning & Sanitizing of Tie Barn Milking Systems 
103 Approving Milk and Milk Product Plants for Extended Runs 
105 Sealing Bulk Milk Truck Tanks 

If purchased individually, the entire set would cost $367.00. We are offering the set, 

packaged in five looseleaf binders for $265.00. 

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 $265 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. 
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. 

Company 

Street Address 

City, State/Province, Code 

VISA/MC/AE No. Exp. Date 
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Nhe 
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 at Last Name 

Company Job Title 

Mailing Address 

Please specify: [Home [7] Work 

City State or Province 

Postal Code/Zip + 4 Country 

Telephone # Fax # 

E-Mail Date Needed 

PLEASE CHECK BOX NEXT TO YOUR VIDEO CHOICE 

PAVING 

(Allow 4 weeks minimum from date of request.) 
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Visit our Web site at www.foodprotection.org for detailed tape descriptions 
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i. 
BOOKLET ORDER EORM 

SHIP TO: 

First Name ____ se |. sis Last Name 

Company _ : __ jJobTitle 

Mailing Address 

Please specify: Home 

City __ : = _____ State or Province 

Postal Code/Zip + 4 Country 

Telephone # __ _ Fax# __ 

E-Mail —__ 

BOOKLETS: 
MEMBER OR NON-MEMBER 
GOV’T PRICE PRICE 

Procedures to Investigate Waterborne Illness—2nd Edition $12.00 $24.00 

Procedures to Investigate Foodborne Illness—5th 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: 
MEMBEROR NON-MEMBER 
GOV’T PRICE PRICE 

| *International Food Safety Icons CD $25.00 

| Pocket Guide to Dairy Sanitation (minimum order of 10) $1.50 

Before Disaster Strikes...A Guide to Food Safety in the Home (minimum order of 10) : 1.50 

Before Disaster Strikes... Spanish language version — (minimum order of 10) abe 1.50 

Food Safety at Temporary Events (minimum order of 10) 15 1.50 

Food Safety at Temporary Events — Spanish language version — (minimum order of 10) JI5 1.50 

“Annual Meeting Abstract Book Supplement (year requested ) 25.00 25.00 

*IAFP 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 

Pp AY M FE N Prices effective through August 31, 2007 
/ N\] | ' 

i i 4h ‘ 

Payment must be enclosed for order to be processed * US FUNDS on US BANK 

sommes. 
I Check or Money Order Enclosed ‘|_] eum 

CREDIT CARD # 
International Association for 

Sa Food Protection 
SIGNATURE ____ 

4 EASY WAYS TO ORDER 

PHONE MAIL WEB SITE 

800.369.6337; 515.276.8655 6200 Aurora Ave., Suite 200W www.foodprotection.org 

515.276.3344 Des Moines, IA 50322-2864, USA 
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Cul 
MEMBERSHIP_APPLICATION 

Prefix (J Prof.  JDr  JMr. LIMs.) 

First Name - ; Bee Last Name _ 

Company - _ z ; Job Title 

Mailing Address _ 

Please specify: “JHome ‘J Work 

City State or Province 

Postal Code/Zip + 4 : _____—s- Country 

Telephone # 7 Fax # 

‘ IAFP occasionally provides Members’ addresses (excluding phone and 

E-Mail = nea ~ E-mail) to vendors supplying products and services for the food safety 

industry. If you prefer NOT to be included in these lists, please check the box. 

MEMBERSHIPS US Canada/Mexico International 

_J IAFP Membership $ 50.00 $ 50.00 
(Member dues are based on a |2-month period 

and includes the IAFP Report) 

Optional Benefits: 

1 Food Protection Trends $ 60.00 $ 75.00 $ 90.00 

_! Journal of Food Protection $150.00 $170.00 $200.00 

_! Journal of Food Protection Online $ 36.00 $ 36.00 $ 36.00 

LJ All Optional Benefits— BEST VALUE! $200.00 $235.00 $280.00 

Student Membership $ 25.00 $ 25.00 $ 25.00 
(Full-time student verification required) 

Optional Benefits: 

-! Student Membership with FPT $ 30.00 $ 45.00 $ 60.00 

-! Student Membership with JFP $ 75.00 $ 95.00 $125.00 

-! Student Membership with JFP Online $ 18.00 $ 18.00 $ 18.00 

_! All Optional Benefits— BEST VALUE! $100.00 $135.00 $180.00 

SUSTAINING MEMBERSHIPS 

Recognition for your organization and many other benefits. 

GOLD $5,000.00 

SILVER $2,500.00 

SUSTAINING $ 750.00 

Contact the IAFP office 

for more information on the 

Sustaining Membership Program. 

Payment must be enclosed for order to be processed * US FUNDS on US BANK 

FZ >) — 75 == 
Check Enclosed Iv 1 Ge UE] TOTAL MEMBERSHIP PAYMENT $ 

All prices include shipping and handling 

CREDIT CARD # = Prices effective through August 31, 2007 

EXP. DATE 

SIGNATURE International Association for 

Food Protection. 
4 EASY WAYS TO JOIN 

PHONE AW, 4 NS : VW: 

10 OR lob Ae ie 515.276.8655 6200 Aurora Ave., Suite 200W WN Arele ineketa cll Rolet 

I WALL Des Moines, IA 50322-2864, USA 
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RESERVE Food Mycology 2007: Emerging 
oe 3 = Mold Problems and Spoilage in 
SOON! Food and Beverages 

Symposium for the Food and Beverage Industry 

Date: June 7-8, 2007 
Ht Cae Cee 

Where: Westin Key 
West, Key West, FL 

Organized by the IUMS International Commission of Food Mycology (ICFM) 

The International Commission of Food Mycology (ICFM) is organizing a special 
symposium for the food and beverage industry. An internationally recognized group 
of mycologists will present topics of interest concerning emerging problems with 
molds and yeast. 

Registration includes: 
* Technical Sessions 
*® Welcome Reception and Cocktails 
® Program and Abstract Book 

For additional information and registration go to www.foodmycology2007.com 
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IN THE U.S. CONTACT: 

BCN Research Laboratories 
P.O. Box 50305 

Knoxville, TN 37950-0305 

Phone: 800-236-0505 
Fax: 865-584-3203 

E-mail: 
emilia.rico@benlabs.com 



International Association for 

Food Protection. 
© Disney 

mai [AFP 2007 
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© Disney 

One destination. Global connections. 

Celebrate novel advances in food safety research 

and technology with a diversity of committed 

professionals. Experience three inspiring days 

of presentations, discussions, and networking 

with those who share your passion. 

Explore, participate, exhibit at [AFP 2007. 

Y WV 
© Disney 
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© Lake Bue® 

515.276.3344; 800.369.6337 
info@foodprotection.org 

www.foodprotection.org © Disney 




