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, Because 
Airity is 
Critical. 
Copesan Pest Management 

The success of your business 

ultimately depends on the purity 

of your product. The food industry, 

more than any other, requires a 

knowledgeable and technical 

approach to pest management that 

is based on sound science and 

uncompromising quality' 

That's why Copesan has developed 

Signature Care'," a partnership in pest 

management designed specifically for 

the food industry. 

Copesan offers service and 

management personnel trained and 

certified specifically in food industry 

pest management, as well as over 

1(K) degreed technical experts. Our 

extensive network of service locations 

provides quick response to your 

needs. And, Signature Care"" is 

backed by strong, written Standards 

of Performance and Guarantee. 

For more information on Signature 

Care'" and how Copesan can help you 

with pest management that meets your 

critical requirements, 

call 1-800-267-3726. 

Ext. 404. 

http://www.copesan.com 



Advancing Food Safety Worldwide 

Nashville, Tennessee is the site and August 16-19, 1998 is the date that 

leading authorities in food safety from around the world will gather to share 

and discuss the latest advances in protecting the world's food supply at the 

lAMFES 85th Annual Meeting. 

Join over 1,000 of your colleagues in 

attending more than 250 presentations. 

'iJs 
if 4^ 

This includes symposia, technical 

sessions, and posters that will allow 

you to expand your knowledge. 

Learn more about emerging 

pathogens, HACCP, Good Manu¬ 

facturing Practices, foodborne 

illness surveillance, general 

food microbiology, and many 

^ other issues facing today's 

food safety professional. 

% 

O 

A visit to the lAMFES exhibit 

hall will keep you current 

with the latest products and 

services available to the food 

industry. Take time to meet 

with various representatives 

to learn what may solve the 

food safety issues facing your 

industry. Experience over 75 

displays of testing materials, 

cleaning products, pest control 

materials, services, and more! 

Plan now to attend the lAMFES 85th Annual Meeting! 
Call today for registration information: 800.369.6337; 
515.276.3344; Fax: 515.276.8655; E-mail: iamfes@iamfes.org; 
or visit our Web site: www.iamfes.org for the latest program 
information. lAMFES 

August 16-19,1998 
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The 20-miiiiite listeria Test fnm Oxoid. 
Because time is money. 

The Oxoid Listeria Rapid Test is a fast and reliable method for 
the detection of Listeria species in food samples. 

Listeria 

I INCORPORATING 

CJt] 
LEARVIEW 

1. After just two 21-hour enrichment steps, 
place 135ul of the sample into this 
Clearview™ Test Unit window. 

2. Only 20 
minutes 
later, a blue 
line in this 
window clearly 
indicates the 
presence of 
Listeria species. 

3. Another blue line appears here as a 
control, confirming that the test has 
worked correctly. 

4. If no blue line appears, the sample is 
negative. 

5. There is no need to wait up to 5 
more days as with some other 
tests. You’re ready to ship product 

and fill orders right now. 

6. Are you ready to call for details 
Contact: Oxoid Inc. 
800 Proctor Ave., 
Ogdensburg, NY 13669. 
Phone: (800) 567-TEST. 
Fax: (613) 226-3728. Or Oxoid Inc 
217 Colonnade Road, Nepean, 
Ontario, K2E 7K3 Canada. 
Phone: (800) 267-6391. 
Fax: (613) 226-3728. 

LISTERIA RAPID TEST 
irview is a registered trademark. JULY 1998 - Ooiry, Food and Environmental Sanitation 407 
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You know genetics-based 
Superior performance. 

tests are the best way to 
Definitive results. _ ^ ^ 

assure your products' safety. 
The future of pathogen testing. 

So why aren't you using them yet? 

accurate 
"No one else is using them." 

In fact, major processors of oairy foods, baked 
^ goods, soups, poultry, meat and others routinely 

use BAX'** for Screening at their corporate 
QA labs and plant sites. 

% 

"PCR tests are hard to use." ^ 
It's surprising how easy it is to use BAX'** for Screening. 
Our proprietary tableted reagents minimize liquid 
transfers and hands-on time. Most plant personnel prefer 
BAX'** for Screening over their old testing methods. 

f'rafft I don^t think they^re affbrdablee^^ 
Time is money when you've got product waiting 
to be shipped. BAX'** for Screening assays give you a 

‘ clear economic advantage: next-day, definitive results 
JjB so you can make decisions with confidence. You've 

invested too much building your brands to be caught 
with anything less. 

for Screening/ 

Salmonella 
PERFORMANCE TESTED 

1 RESEARCH INSTITUTE 

£. coll 0157:H7 

L. monocytogenes 

Genus Listeria. 
Reader Service No. 230 

See BAX"* for Screening at the 
1998 lAMFES Annual Meeting. 

BAX^” for Screening. Not just the best 
genetics-based tests. The best tests. 

To try them, call 1-800-863-6842. 
In Europe, call +44 (0)1926 404008. 

www.qualicon.com 

This product is soW unde* licensing dirar>gement with f Hoffman LaRoche, Ltd Roche Molecular Systems. Inc 
and the Peikmilmer Corporation 
Samples of BAX’** for Screettirxj Sa-moneiia were independently evaluated by the AOAC Research institute and 
were found to perform to the producer s specitxations as stated m the test lut's descriptive msert The producer 
ce'tiltes this kit conforms in all respects to the specihcations originally evaluated by the AOAC Research institute 
as detailed m the ’PerformanceTested' Certificate number 970801 

lAMFES Sustaining Member 

alicon 
A DuPont Subsidiary 

T^e next generation 

of microbiology products. 

Now. 

See us at lAMFES Booth #704 

JULY 1998 - Dairy, Food and Enviranmental Sanitation 409 



1 

Sanitation 
President, Gale Prince, The Kroger Co., 1014 Vine Street, Cincinnati, OH 

45202-1 100; Phone 513.762.4209; E-mail; gprince@kroger.com 

August 16-19 
President-Elect, Robert E. Brackett, University of Georgia, Center for Food Safety 

and Quality Enhancement, GA Experiment Station, Griffin, GA 30223-1797; 

Phone 770.412.4735; E-mail; rbracke@cfsqe.griffin.peachnet.edu 

Renaissance Vice President, Jack Guzewich, Food and Drug Administration, Food Safety 

Nashville Hotel Initiative Team, HFS-32, 200 C Street S.W., Washington, D.C. 20204-0001; 

Phone 202.260.3847; E-mail; jguzewic@bangate.fda.gov 

Nashville, Tennessee 
Secretary, Jenny Scott, National Food Processors Association, 1401 New York 

Avenue N.W., Suite 400, Washington, D.C. 20005-2102; Phone 202. 

639.5985; E-mail; jscott@nfpa-food.org 

^^^1999^1 
Past President, Michael H. Brodsky, Ontario Ministry of Health, P.O. Box 9000, 

Terminal A, Toronto, Ontario, Canada M5W 1 R5; Phone 416.235.5717; 

E-mail; brodskmi@maill.moh.gov.on.ca 

August 1-4 
Affiliate Council Chair, Lawrence Roth, Food Quality Branch, Alberta Agriculture, 

6909-1 16th Street, Edmonton, Alberta, CanadaT6H 4P2; Phone403.427.4054, 

E-mail; lroth@gpu.srv.ualberta.ca 

Hyatt Regency 
Dearborn 1 EXECUTIVE DIRECTOR 

Dearborn, Michigan David W.Tharp,6200 Aurora Ave.,Suite200W, DesMoines, IA50322-2863; 

Phone 515.276.3344; E-mail; dtharp@iamfes.org 
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rhc mission ol l.Wll liS is to pro\ icic tooci salVt) professionals 

\\orklw itle w ith a loriini to ext hangc information on protectins^ 

the looci supph. 
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900 Maple Road, Homewood, IL 

60430; '08.93'.78"’8 

Sparta Brush Co., Inc., P.O. Box 

317, Sparti. VO 34636; 608.269.2131 

Tri-Dim Filter Corp., 999 Raymond 

St., Elgin, IL 60120; 84-.693.2600 

U.S. Filter, lOTechnology’Dr., Lowell. 

MA 01831; 308.934.9349 

Universal Sanitizers & Supplies, 

Inc., P.O. Box 30303, Knoxville. TN 

37930; 423.384.1936 

Vulcan Chemical Technologies, 

Inc., 1902 ('hannel Drive, West Sac¬ 

ramento, CA 93691; 916.3'3.016~ 

Warren Analytical Laboratory, 650 

O’ St., P.O. BoxG, Greeley, CO 80632; 

800.945.6669 

Weber Scientific, 2732 Kuser Road, 

Hamilton, NJ 08691-9430; 609.584. 

■^6" 

West Agro, Inc., 11100 North Con¬ 

gress Avenue, Kansas Caty, MO 64153; 

816.891.1528 

Zep Manufacturing Co., 1310 -Sea¬ 

board Industrial Blvd., Atlanta, GA 

30318; 404.332.1680 
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By GALE PRINCE 

lAMFES President 

“My check is 
in the mail.. 

COMMENTS 
FROM YOUR PRESIDENT 

Yes Lisa, I mailed my check last 
week... My contribution to the 
lAMFES Foundation Fund has been 
made to help the Fund reach the 
$1 ()(),()()() level by the year 
2()()(). The lAMFES Foundation 
Fund was formed with a vision of 
providing a resource in carrying 
out the lAMFES’ mission of “To 
provide food safety professionals 
worldwide with a forum to 
exchange information on protect¬ 
ing the food supply. ” The Found¬ 
ation Fund does just that in pro¬ 
viding funding for the Ivan Parkin 
Lecturer; the Developing Scientist 
Awards; travel for some speakers 
at the Annual Meeting who do not 
have other financial support to 
attend our Annual Meetings; and 
distribution of Journals in develop¬ 

ing countries. The Foundation Fund 
is separate from lAMFES operating 
budgets and is administered by the 
Foundation Fund Support Group. 

SILENT AUCTION 
Sh... Sh... Sh... 

This year the lAMFES Found¬ 
ation Fund Support (iroup will be 
holding a Silent Auction to raise 
money at the Annual Meeting. The 
Silent Auction will have items on 
display which you are allowed to 
enter a bid on by using a sign up 
sheet. The highest bidder at the 
close of the auction will get the 
item at their bid price We need 
your donations to make this a 
success. I encourage industry 
members to contribute company 
collectibles — watches, clocks, 
blankets, equipment, product, etc. 
No cows, horses, or other live 
animals will be accepted due to 

sanitary requirements. Affiliates, 
bring or send your state specialty 
product such as wine, cheese, 
syrup, etc. If you would like to 
send item(s), contact Li.sa Hovey 
at the lAMFES office 8()().369.6337 
for shipping details. 

Your spouse is welcome to use 
your credit cards to bid on any or 
all of the items. Let’s surprise Harry 
Haverland in how much stuff we 
can pack into the Silent Auction in 
an attempt to boost the Foundation 
Fund balance over the top long 
before 2()()() arrives! 

Basic Food Safety Seminars — 
should we? Where do you go for 
some basic seminars in food safety? 
As a member service we have 
considered offering some basic 
food safety seminars for the dairy 

and food industry. Currently we 
are looking at a Basic Dairy Plant 
Processors workshop for new 
supervisors and another workshop 
on Listeria (Control in a F\)od Plant. 
Let me hear who has interest in 
attending such workshops. 

President Clinton’s Food Safety 
Initiative provides many opportuni¬ 
ties for training of not only mem¬ 
bers of the food industry but also 
the regulatory agencies. The recent 
proposal on juice labeling and juice 
II AC(P will require training of an 
industry. The Initiative on produce 
also requires a need for training. 
It is interesting to note that once 
you digest many of our food safety 
challenges you have a common 
denominator — training. What role 
should lAMFES play in fulfilling the 
food safety training needs? Let me 
hear your comments!!! 
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THAniK YOU! 
lAMFES THANKS THE FOLLOWING 
INDIVIDUALS FOR THEIR SUPPORT 

OF THE lAMFES FOUNDATION 

♦ Hamza Abu-Tayboiish 

♦ Reginald W. Bennett 

♦ Robert E. Brackett 

♦ Michael H. Brodsky 

♦ John C. Bruhn 

♦ John G. Burke 

♦ Angela Chan 

♦ John H. Christy 

♦ C. Dee Clingman 

♦ Dean C). Cliver 

♦ Maribeth A. Cousin 

♦ Lisa Crofts 

♦ Vincent J. Delgiudice 

♦ Susana Binotti De Piaggio 

♦ F. Ann Draughon 

♦ Jeff Farber 

♦ Patricia A. Fehling 

♦ Sue Fraser 

♦ Ruth G. Fuqua 

♦ Wayne Gleiber 

♦ Jack Guzewich 

♦ Harry Haverland 

♦ Virginia H, Hillers 

♦ William Huntley 

♦ Kellie Jackson 

♦ Alex Janssen 

♦ Dong K. Jeong 

♦ Michael Jogan 

♦ Beth M. Johnson 

♦ James R. Johnson, Jr, 

Working Towards 
$100,000 in 2000 

♦ Mahipal Reddy Kunduru 

♦ Doug Lorton 

♦ S. S. Malik 

♦ Carol Martin 

♦ Dan Nilsson 

♦ Jun Nishibu 

♦ Anthony T. Pavel 

♦ Paula Perlis 

♦ Mary Jane Pettis 

♦ Constantinos Piroccas 

♦ Charles Price 

♦ James Price 

♦ Kailash S. Purohit 

♦ Kathy Ruch 

♦ John Rushing 

♦ Jenny Scott 

♦ Wendell R. Skelton 

♦ James L. Smith 

♦ Joseph M. Smucker 

♦ Jill Snowden 

♦ Nobumasa Tanaka 

♦ David W. Tharp 

♦ Donald W. Thayer 

♦ Robert B. Tompkin 

♦ Smith J. Williams. Jr. 

♦ Dale Williamson 

♦ Kathy Willis 

♦ Leslie Wisniewski 

♦ Earl O. Wright 

♦ Donald A. Yanek 

♦ Rosemary Zessin 

The above list represents individual contributors to the lAMFES Foundation Fund through 
May 29, 1998. In addition, a portion of the Sustaining Member dues are allocated to support 
this Fund. Your contribution is welcome. Call the lAMFES office at 800.369.6337 or 515.276.3344 
for more information on how you can support the Foundation. J 
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I Commentary 
FROM THE EXECUTIVE DIRECTOR 

By DAVID W. THARP 

lAMFES Executive Director 

“I hope you agree 
that your lAMFES 
Membership offers 
an exceptional 
value for the cost 
of your dues.” 

rodax I want to report on items 
that were approved at the most 
recent lAMFHS Executive Board 
meeting held on May 17. T he first 
item will allow our International 
Members and Subscribers to 
receive Journals much sooner than 
currently possible. T he Executive 
Board approved a change in our 
distribution metbod for Journals 

.sent outside of North America. 
T he new delivery method uses air 
delivery from the United States to 
distribution points around the 
world where the Journals will then 
continue through the local postal 
systems. 

We estimate the delivery time 
using the new system will range 
from two to three weeks versus 
the current delivery time of up 
to 10 weeks! T his is a very exciting 
change for lAMFES and it is our 
hope that our International Mem¬ 
bers and Subscribers will benefit 
greatly by receiving tbeir Journals 
mucb more timely. We anticipate 
being converted to the new' system 
with the September issues. 

Another item of business was 
the approval of a budget for our 
fiscal year ending August 31,1999. 
This budget called for revenues 
exceeding expenses by approxi¬ 
mately Si2,()()(). Tbat excess is only 
.B % of our total budgeted revenues 
of $1.4 million. T here is not a lot 
of room to spare in the budget as 
it was approved. 

One place 1 tbought the Board 
used their creative genius was when 
it came to the discussion of our 
Membership dues. Realizing we 
haven't revised Member dues since 
September of 1996, tbe Executive 
Board knew something had to give. 
T he Board also felt that a dues 
increase might be harmful to the 
health of the A.ssociation. What 
could be done? Discussion took 
place to find a solution — a new’ 
approacb. One tbat allows our 
Members to help reduce our costs 
and thus reduce their dues. 

T he Board agreed to a Member¬ 
ship dues increase — with the 
provision that any current Member 
paying their dues within 30 days of 

the first invoice date would be 
granted a “discount" for prompt 
payment. For our/4r//V)’. Food 

and Hnrironnieutal Sanitation 

•Members, the discount reduces 
the Membership dues to our 
current level, and the same as it 
was in September of 1996! T he 
rationale behind giving such a 
discount is that the A.s.sociation can 
avoid expense if you pay your dues 
on the first notice. We save by not 
having to send additional notices 
to you. We encourage you to take 
advantage of this early payment 
discount and feel this will not only 
benefit you, but will allow' our 
office to operate more efficiently. 

Over tbe last few years, we 
have increased the content matter 
of both our Journals. Dairy, Food 

and Fni'ironmental Sanitation 

added feature columns on such 
topics as 3-A Sanitary Standards 
and Internet usage for food safety 
information. We also increa.sed the 
number of articles pre.sented in the 
Journal of Food Protection (JFP). 

Our page count 'm JFP increased 
from an average below 100 pages 
to our present average of 140 pages 
per issue. T hese are examples of 
how we continually search for ways 
to improve our Journals and 
provide >'ou, our Members, witb 
additional value for your Member¬ 
ship dollars. 

I hope you agree that your 
I AMFTiS Membership offers an 
exceptional value for the cost of 
your dues. Both the Executive 
Board and our lAMFES staff are 
working hard to continue providing 
important information to you at the 
lowest possible cost. T hank you for 
your continued support of IAMEES! 
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See us at lAMFES Booth #301 

NEW! IVH##?L-RAK® 
STERILE FILTER 

BAGS 
• tnfjfmt,.•mtt' nt.trix 

1809001 )1 
CERTlOt£3^ 

FOR USE IN LABORATORY 

HOMOGENIZER BLENDERS. 

• Special third layer of finely perforated polyethylene 
• Separates liquids from solids 
• T'/t" X 12” (19cm X 30cm) 
• 6" X 9” (15cm X 23cm) 
• Close easily to retain original sample 
• Convenient write-on area 

For a free sample and a Whirl-Pak* catalog, 
call toll free, or write Dept. WL807 

Free Phone Order Service: 1-800-558-9595 

1-920-563-8296 

'OdCO 
In Canada Call Toll Free: 

1-888-686-2726 

P.O. Box 901, Fort Atkinson, WI 53538-0901 

P.O. Box 3837, Modesto, CA 95352-3837 

World Wide Web: http://www.nascofa.com 
E-Mail: info(rr nascofa.com 

What’s 99.999% 
effective against 

E. coli 0157:H7 

at only 3ppm? 

■ Shown to be more effective than nine 

other common sanitizers including 

quats, iodophors, and chlorine. 

■ Outperforms peracetic acid against 

acid tolerant bacteria. 

OXINE®^’^^) 

Try Oxine®™ in these areas: 

Food Processing, Breweries, Dairy 

and Bottling Plants, Retort Bottle 

Warmers/Coolers, Hard Surface Sanitizing, 

Walls, Ceilings, Floors and Drains, 

Cooling Water and Glycol Systems, 

Pathogen Control Programs 

^^Simply the Best Solutions for 

Food Processing Sanitations^ 

For a distributor near you: 

1-800-323-1398 

BCI 
BioCkk' InU'nifiilonal. Iiuv 

Reader Service No. 171 lAMFES Sustaining Member Reader Service No. 199 
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The Role of Prerequisite 
Programs in Managing 

a HACCP System 

William H. Sperber,’ Kenneth E. Stevenson,^ Dane T. Bernard,^ Kurt E. Deibel/ 
Lloyd J. Moberg,^ Lloyd R. Hontz,^ and Virginia N. Scott^* 

SUMMARY 

Sound prerequisite programs are essential to 
successful development and implementation of a HACCP 
plan. In addition to those related to the GMPs, 
prerequisite programs can include systems such as 
ingredient specifications, consumer complaint 
management, ingredient-to-product traceability 
programs, and supplier approval programs. Prerequisite 
programs are not part of the formal HACCP system. 
They frequently function across product lines and are 
often managed as facility-wide or company-wide 
programs rather than being product or process specific, 
as is the case with HACCP systems. Although occasional 
deviation from a prerequisite program requirement 
would not by itself be expected to create a food safety 
hazard or concern, prerequisite programs play an 
important role in controlling potential health hazards. 

INTRODUCTION 

Since the first use of HACX^P in 
American food plants over twenty- 

five years ago, it has been learned that 

HACCP cannot be successfully 

applied in a vacuum. Rather, HACCP 

must be supported by a strong foun¬ 

dation of prerequisite programs (15). 

It cannot be overemphasized that 

sound prerequisite programs are es¬ 

sential to successful development and 

implementation of a HACX;P system. 

Food processors in the United 

States recognize that many of the 

prerequisite programs are based 
upon the current (iood Manufactur¬ 

ing Practices (GMPs) listed in the 

Code of Federal Regulations (8). In 

addition to those related to the (iMPs, 
prerequisite programs can include 
other systems such as ingredient 

specifications, consumer complaint 

management, ingredient-to-product 

traceability programs, and supplier 

approval programs. 

Prerequisite programs are not 
part of the formal HACCP system. 

They frequently function across 

product lines and are often managed 

as facility-wide or company-wide 
pn)grams rather than being product 
or process specific, as is the case 
with HACCP systems. Prerequisite 

programs can include objectives other 

than food safety, and it may not be 

easy to associate performance of a 

prerequisite program element, e.g., 

pest control or chemical storage 

programs, with specific production 
lots or batches. Consequently, it is 
usually more effective to manage them 

within a quality system rather than 

including their performance and con¬ 

trol as part of the HACCP plan. This 

is appropriate provided that uninter¬ 

rupted adherence to the prerequisite 

program is not essential for food 

safety. Occasional deviation from a 

prerequisite program requirement 

would not by itself be expected 

to create a food safety hazard or 

concern. 
Nevertheless, prerequisite pro¬ 

grams play an important role in 

controlling potential health hazards. 

For example, supplier control 

programs and chemical control 
programs can be used to minimize 
potential chronic health hazards 

such as those from mycotoxins or 

pesticides. Similarly, foreign material 

contamination in many food 

processes can be minimized by 
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TABLE 1. Summary of prerequisite program activities 

TRAINING FACILITIES 

Adjacent properties 

Building exterior 

Building interior 

Traffic flow patterns 

Ventilation 

Waste disposal 

Sanitary facilities/handwashing 

Water, ice, culinary steam 

Lighting 

RAW MATERIALS CONTROLS 

Specifications 

Supplier approval 

Receipt and storage 

Testing 

SANITATION 

Master schedule 

Pest control 

Environmental surveillance 

Chemical control 

Personal safety 

Personnel GMPs 

HACCP 

PRODUCTION EQUIPMENT 

Sanitary design/installation 

Cleaning/sanitation 

Preventive maintenance 

Calibration 

PRODUCTION CONTROLS 

Product zone controls 

Foreign material control 

Metal protection program 

Allergen control 

Glass control 

STORAGE & DISTRIBUTION 

Temperature control 

Transport vehicle cleaning 

& inspection 

PRODUCT CONTROLS 

Labeling 

Product trace 

Complaint investigations 

preventive maintenance programs 

and by upstream control devices such 

as sifters or magnets. 
Deviations from compliance with 

a prerequisite program usually do not 

result in action against the product. 

In contrast, potential acute health 

hazards such as the presence of 
Salmonella are usually controlled in 
a HACCP system where, in most cases, 

definitive Critical Control Points to 

eliminate the hazard are available. 

Deviations from compliance in a 

HACC^P system normally result in 

action against the product, such as 

evaluation of product to determine 

appropriate action. This is a key 
consideration that can aid in distin¬ 

guishing between control points 

within prerequisite programs and 
critical control points that should be 
covered by a HACCP plan. 

Regulatory agencies in North 

America have recognized the impor¬ 

tance of prerequisite programs and 

have incorporated them into regula¬ 

tory' programs and new regulations. 

The Canadian Food Inspection 

Agency includes prerequisite pro¬ 

grams in its Food Safety Enhance¬ 

ment Program (I). In the United 

States, similar inclusions were made 

in new HACCP regulations for 

seafood processing (6) and meat and 

poultry' processing (II). 

In 1995, the U.S. Food and Drug 

Administration (FDA) began a pilot 

program in collaboration with the 

U.S. food industry' to study the use of 

HAfXP systems in many types of food 

processing operations (7). Industry 

participants reported that FDA fo¬ 

cused a great deal of attention on the 

existence and maintenance of pre¬ 

requisite programs (Sperber, personal 

communication; 
Prerequisite programs are the 

foundation upon which the HACCP 

plan is built (IS). In the hazard 

analysis, the likelihood of hazards 

occurring is assessed with an expec¬ 

tation of consistent performance of 

the prerequisite programs. If a pre¬ 

requisite program is not conducted 

adequately, then the hazard analysis 

may be in error, and the HACCP plan 

may be inadequate. If the HACCP 

team cannot depend on consistent 

control of the prerequisite program, 

then additional CCPs may need to be 

added to the HACCP plan, increasing 

the plan’s complexity. In short, 

reliance on well developed and 

consistently performed prerequisite 

programs can simplify' the HACCP 

plan. Reliance on poorly developed 

or performed prerequisite programs 

can be detrimental to food safety. 

Therefore, in the interest of food 

quality, food safety, and regulatory 

compliance, it is imperative that all 

food processors establish, document, 

and maintain effective prerequisite 

programs to support their HACCP 

systems. 

PREREQUISITE PROGRAMS 

Many activities can be consid¬ 

ered part of a prerequisite program. 

For this reason, it is quite likely that 

no two companies or plants will have 

identical prerequisite programs 

(Table 1). In this paper we have 

organized the many potential pre¬ 

requisite activities into eight main 

areas. Depending on individual 

preference, either the individual 

activities or even the main areas 

could be rearranged to suit a given 

plant's prerequisite program needs. 

The information below is meant 

only to introduce basic information; 

for details, consult the references 

provided. 

Facilities 

Sanitary design principles should 

be observed in the planning, con¬ 

struction, and maintenance of all 

facilities (13). 

Adjacent properties 

Plants should be located so 

that contamination by microbes or 

chemicals from adjacent properties 

is unlikely. Typical properties to be 

avoided would include facilities that 
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manufacture noxious chemicals, 

animal feed lots, and waste disposal 

areas. 

Building exterior 

All grounds and roads should have 

adequate drainage, (irounds should 

be paved to minimize dust. There 

should be no vegetation immediately 

adjacent to buildings. All debris and 

garbage should be contained. 

Building interior 

I'he building should be designed 

to prevent pest entry. It should have 

the necessaiy’ sanitaiy’ design features 

to facilitate cleaning. 

Traffic flow patterns 

A linear product flow should be 

established so that raw materials are 

received at one end of the plant and 

finished products are shipped from 

the opposite end. Where necessary, 

workers, equipment and hand tools 

should be restricted to either raw or 

finished product areas so that the 

possibility of cross-contamination is 

minimized. 

Ventilation (18) 

Intake air should be filtered. Air 

intakes should be on the roof or at 

least six feet above the ground. They 

should not be able to pick up dust, 

noxious odors, or exhaust air from 

the plant. Positive air pressure should 

be maintained in finished product 

areas to prevent contamination from 

exterior or raw material handling 

areas. 

Waste disposal and waste 

management (14) 

T'he plant should have proper 

sanitary sewers. Waste containment 

and removal procedures should be in 

place. 

Sanitary facilities and hand 

washing 

T’he plant should have adequate 

washroom facilities for each gender. 

The washrotims must not enter 

directly onto the production area. 

Handwash stations should be avail¬ 

able so that employees can wash their 

hands before entering the produc¬ 

tion area. Handwash stations can also 

be conveniently located throughout 

the production area. Each station must 

have potable hot and cold running 
water, hand soap, and hand sanitizer. 

Preferably, the faucets should be foot 

or electric eye operated. Hands 

should be dried with single-use 

disposable towels or hot air drv'ers. 

Water, ice, and culinary steam 

(14, 18) 
Potable water should be used in 

most applications. Water testing 

records must be maintained. Water 

should be chlorinated. Adequate 

controls and documentation must be 

in place when in-plant chlorination 

systems are used. There must be no 

cross-connections between potable 

and non-potable water lines. Only 

approved boiler compounds can be 

used in the generation of culinary' 

steam (9, IS). 

Lighting 

Lighting should be adequate to 

carry out plant operations and 

protected so that broken glass will 

not be a potential hazard. 

TRAINING 

T raining may be done by outside 

organizations but more frequently 

will be done in-house. Training 

materials may include videos and 

interactive CD-ROMs. T’he training 

must be documented and a record 

should be included in the employee’s 

personnel file. Periodic refresher 

training should be part of the overall 

training program. 

Personal safety 

Written procedures should be in 

place so that all employees can be 

trained in the safe operation of the 

equipment with which they work. 

All employees should understand 

what initial actions to take should an 

accident occur. 

Personnel GMPs (18) 

Employees should receive docu¬ 

mented training in the plant’s pro¬ 

cedures to assure personal hygiene. 

Procedures will include hand 

washing, hair containment, and 

appropriate clothing and shoes. 

Employees must not wear jewelry' or 

eat, drink or smoke in production 

areas. Employees who are sick or 

have a disease that is transmissible via 

food may not handle food or work in 

a food production area. 

HACCP 

All employees must receive 

documented training in the plant’s 

HACCP system. At individual work 

stations the employees must be aware 

of the hazard(s) being controlled, 

the location of critical control points, 

the critical limits to be met, the 

monitoring procedures used, records 

to be kept, and the corrective actions 

to be initiated should a deviation 

occur. The employee should also 

be made aware of the potential 

consequences to consumers if a 

failure occurs. 

RAW MATERIAL CONTROLS 

Specifications 

Written specifications should be 

in place for all chemicals, pesticides, 

food ingredients and packaging 

materials. T he specification should 

include product description; trans¬ 

portation and storage requirements; 

required analytical tests, etc. 

Supplier approval or certification 

All suppliers should be approved 

for compliance with GMPs, HAC',CP, 

etc., and for the ability to produce 

the specified material. Auditing a 

supplier’s control programs (HAC'X'P 

plan, prerequisite programs) is the 

best means of approving suppliers 

and assuring compliance. Some end- 

product testing may be appropriate 

as a verification of the control pro¬ 

gram. In such cases, suppliers may 

be certified to perform end-product 

testing to minimize the need for 

testing at the receiving plant. A 

(Certificate of Analysis (COA) will 

suffice in this instance. T his can be 

an important tool for management 

of ingredients that may contain 

hazards. However, it must be recog¬ 

nized that end-product testing is a 
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very poor means of assuring the 

absence of a hazard, especially for 

hazards expected to be present at 

low levels or absent. 

Receipt and storage 

The raw material receipt and 

storage area should be separate from 

the processing area and ideally will 

also be separate from the shipping 

area. The receipt and storage area 

must be maintained in sanitary con¬ 

dition. In some cases, raw materials 

should be quarantined until the 

required tests are completed with 

satisfactory results. The materials can 

then be released to production. Raw 

materials should be stored at the 

appropriate temperature and relative 

humidity and kept separate from 

finished products. 

Testing procedures 

Each raw material should be 

subjected to an acceptance test. The 

tests may be subjective organoleptic 

tests for visual or odor characteris¬ 

tics. In some cases specific tests, e. g.. 

Salmonella testing, may be neces¬ 

sary to verify the effectiveness of the 

supplier’s HACCP and quality 

programs. Generally these tests are 

random rather than routine. 

PRODUCTION EQUIPMENT 

Sanitary design and installation 

Sanitary design principles should 

be used in the design and manu¬ 

facture of food production equipment 

(13)- The equipment should be 

designed to prevent the contamina¬ 

tion of food or the growth of micro¬ 

organisms during production. All 

lubricants must be food grade (lOy, 

the supplier should be able to 

provide verification that lubricants 

are food grade. 

Cleaning and sanitation 

Written procedures should be in 

place for the cleaning and sanitation 

of all food processing equipment. The 

proper steps should be followed for 

the use of detergents and sanitizers 

(14, 18). Separate color-coded uten¬ 

sils should be used for raw and cooked 

food equipment. 

Preventive maintenance 

A predetermined schedule for 

the servicing of all equipment should 

be in place. Preventive maintenance 

can be key in ensuring that equip¬ 

ment functions properly during 

production. Maintenance procedures 

should specify checks to ensure that 

no extraneous parts or maintenance 

tools or materials are left behind to 

contaminate products. 

Calibration 

Equipment should be calibrated 

as necessary. Generally, a schedule 

for calibration will be established 

based upon manufacturers’ recom¬ 

mendations or upon experience. 

Equipment to be calibrated includes 

various types of thermometers or 

thermocouples, pH meters, and 

relative humidity sensors. The stan¬ 

dard or reference used in calibration 

must be documented for traceability. 

Calibration is particularly important 

for instrumentation used to monitor 

critical control points. In this case, 

the calibration process may be 

considered part of the HACCP 

verification step. 

SANITATION 

Master sanitation schedule 

A master sanitation schedule 

should be developed and rigorously 

applied to assure good housekeeping 

and minimize product exposure to 

contamination. ITiis schedule applies 

to floors, walls, ceilings, lights, 

overheads, and all other areas that are 

cleaned on a less-than-daily frequency. 

A control program for storage and 

use of cleaning and sanitation 

chemicals should be included. 

Pest control (14, 18) 

All doors and windows should be 

adequately screened to exclude pests. 

The walls and roofs should have no 

other openings that would permit 

pest entry . Rodent bait stations and 

traps are typically used. Each is num¬ 

bered and indicated on a map of all 

such devices. All bait stations should 

be checked at some frequency and 

the date each trap is checked should 

be documented. Poisoned bait is not 

permitted inside the plant. All pesti¬ 
cides should be properly labeled and 

stored and should be used only by a 

certified p>esticide applicator. 

Environmental surveillance 

The environmental surveillance 

program consists of monitoring for 

microbiological contamination to 

verify the effectiveness of the plant 

sanitation programs. Examples of 

such programs include monitoring 

for Listeria spp. in areas where 

cooked, refrigerated, perishable 

products are packaged; monitoring 

for Salmonella spp. in areas where 

dried dairy products are handled; and 

determination of total microbial 

counts as a general indication of 

sanitizer effectiveness. ATP biolum- 
inesence methods are gaining accep¬ 

tance as a means of rapidly identify¬ 

ing areas where sanitation has not 

been done effectively (3, 4, 5, 12). 

Chemical control 

All non-food chemicals must be 

properly labeled and stored in an 

area separate from food storage 

areas. The chemicals should be 

mixed, dispensed, and used only by 

properly trained personnel. 

PRODUCTION CONTROLS 

Many plants have in place quality 

management programs that can be 

used to manage production controls. 

Examples include Good Manufactur¬ 

ing Practices programs, ISO-9002, and 

statistical process control programs. 

Product zone controls 

All areas where products are 

handled must be maintained at the 

proper temperature. The control of 

employee and equipment traffic may 

be necessary to prevent the con¬ 

tamination of finished products. In 

some finished product packaging 

rooms, positive air pressure is neces¬ 

sary’ to minimize product contamina¬ 

tion. 

Foreign material control 

Many devices such as sifters, 

screens, and filters can be used to 

detect or eliminate foreign material 

from a food process. These are usu- 
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ally located in production lines be¬ 

fore critical control points. 

Metal protection program 

Magnets are a specific example 

of a foreign material control device. 

In some cases they may be managed 

as a critical control point. In other 

cases they can be located in the 

process before the final metal detec¬ 

tor, in which case the magnets would 

be control points and the metal 

detector would serve as the critical 

control point, provided that metal 

contaminants in the product pose a 

significant health risk. 

Allergen control 

It is necessary to prevent cross 

contamination of allergenic materials 

to foods that do not contain the 

allergen. This is accomplished by re¬ 

work control, production sequenc¬ 

ing, equipment clean-outs between 

products, and strict attention to 

product labeling (2). 

Gloss control 

An acceptable glass quality pro¬ 

gram is necessary to assure that the 

package can be adequately sealed and 

processed. It is also important to 

maintain a program that prevents or 

detects in glass containers glass 

fragments that could occur through 

manufacturing defects or through 

distribution. Electronic empty-glass- 

container inspection systems are 

available for 100% inspection of 

incoming glass for foreign glass and/ 

or manufacturing defects. Glass 

containers are also typically washed 

prior to filling to remove any foreign 

debris from the package. In addition 

to these precautions, a rigid program 

is needed to manage glass breakage 

on the processing line, including 

inspecting the filling and capping 

line for breakage at set intervals. 

STORAGE AND DISTRIBUTION 

Temperature control 

Where proper temperatures 

during storage and distribution art- 

necessary for product quality and 

safety, temperatures must be moni¬ 

tored and documented. It is the 

manufacturer’s responsibility to 

establish the specific temperatures at 

which products must be transported 

and stored. In most cases, these 

temperatures are set to ensure the 

quality needed to meet consumer 

expectations and are much more 

stringent than needed for safety. 

Transport vehicle cleaning 

and inspection (16) 

Vehicles used for the transpor¬ 

tation of food must be clean and 

sanitary. This is especially important 

in bulk transportation by truck, rail 

car, or ship. Proper cleaning and 

sanitation procedures must be fol¬ 

lowed and documented. Records of 

the prior three cargoes and the most 

recent cleaning of the conveyance 

should be available. The transporta¬ 

tion equipment must be inspected 

and approved before loading. 

PRODUCT CONTROLS 

Labeling 

It is essential to have the correct 

label on each package for compli¬ 

ance with food-labeling regulations 

and to reduce the risk of inadvertent 

allergens in foods (2). 

Product trace, hold, 

and retrieval 

Each plant must be able to trace 

all raw materials and finished prod¬ 

ucts in order to conduct a product 

retrieval. A crisis response plan and 

a crisis response team should be in 

place to handle such incidents (17). 

Proper lot coding of all materials 

is necessary to limit the amount of 

material to be retrieved. Complete 

distribution records should be main¬ 

tained so that the geographical 

extent of the retrieval is known. It is 

important to remove the implicated 

material from commerce as quickly 

as possible. Once retrieved, the man¬ 

ner of product disposition, e.g., 
rework or destruction, should be 

determined. 

Complaint investigations 

Consumer complaints should be 

reviewed carefully, because feedback 

from customers or consumers may 

identify problem areas that can 

be corrected, leading to improved 

effectiveness of the affected pre¬ 

requisite program. 

IMPLEMENTATION AND 
VERIFICATION 

There are several aspects to 

managing a prerequisite program: 

written Standard Operating Proce¬ 

dures, or SOPs; training; documenta¬ 

tion; validation of the program’s ad¬ 

equacy; and verification of compli¬ 

ance with the written program. 

The existence and performance 

of prerequisite programs must be 

well documented. Prerequisite 

programs are established and man¬ 

aged separately from HACCP systems. 

However, the existence of a pre¬ 

requisite program does not preclude 

the use of specific activities within a 

HACCP system. For example, while 

sanitation procedures are normally 

part of a prerequisite program, some 

manufacturers have chosen to man¬ 

age selected sanitation procedures 

as CCPs in their HACCP systems. 

This has been done frequently in 

the meat and dairy industries, where 

sanitation procedures for meat 

sheers, ice cream fillers, etc., were 

established as CCPs to help prevent 

recontamination of cooked products 

by Listeria monocytogenes. 

How a plant manages its pre¬ 

requisite programs will have a direct 

impact on verification of the pre¬ 

requisite programs. For example, if a 

plant manages its prerequisite pro¬ 

grams as verbal practices, without 

regular documentation, then com¬ 

pliance will be very difficult to verify. 

If a plant manages its prerequisite 

programs systematically with written 

procedures, assigned responsibilities, 

measurable acceptance criteria, de¬ 

fined record keeping activities, and 

procedures to be followed when 

acceptance criteria are not met, then 

verification can also be systematic 

and performed in a more objective 

manner. 

As with a HACCP plan, a well 

written prerequisite program clearly 

communicates what is expected to 

be performed and at what frequency. 

422 Doiry, food ond Environmentol Sonilolion - JULY 1998 



who has responsibility, and what 

actions are to be taken if the activity 

is not performed according to 

procedure or does not have the 

expected outcome. 

Management of a prerequisite 

program can be the responsibility 

of any of a number of departments. 

For example, responsibility for a 

plant’s equipment calibration and 

preventive maintenance programs 

usually will reside with Maintenance 

or Engineering. Quality Assurance 

usually has responsibility for ingre¬ 

dient testing programs, hold and 

release programs, and recall systems, 

while Production has responsibility 

for sanitation programs and person¬ 

nel hygienic practices. 

For some programs, joint man¬ 

agement may be most effective. For 

example, because control of raw 

materials relies on purchasing 

specifications and on inspection of 

materials upon receipt, a company 

may find it most effective for that 

program to be jointly managed by 

Purchasing, Quality Assurance, and 

Production. Purchasing sets up the 

initial procurement of the material 

according to a contract or agreement 

with the supplier. Quality Assurance, 

or Production inspects the material 

at receipt and takes appropriate 

actions (e.g., accepts or rejects 

material) based upon the specifica¬ 

tion. Quality Assurance or Produc¬ 

tion informs Purchasing of any out- 

of-specification material, and Pur¬ 

chasing takes appropriate action 

with the supplier. 

Each SOP related to a prerequi¬ 

site program should include proce¬ 

dures for routine verification. This 

activity, usually conducted by a 

supervisor, should verify that the 

SOP is being performed, monitored, 

and recorded in the manner intended. 

Periodically, the prerequisite pro¬ 

grams must be independently audited, 

usually by Quality Assurance, to verity' 

and document that the overall 

program is being performed as 

intended. Outside auditors may also 

be used periodically. 

Prerequisite programs are estab¬ 

lished and managed separately from 

HACCP systems. Because of the 

importance to HACCP, the satisfac¬ 

tory implementation of prerequisite 

programs must be verified. Reports 

of audits of prerequisite programs 

provide valuable information for 

the HACCP team to use in evaluating 

the nature and effectiveness of the 

individual prerequisite programs. 
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Isolation of Catalase¬ 
negative Listeria 

monocytogenes from Foods 
Curtis J. Hagen,’ Emma R. Singleton,’ Karen S. Kreuzer,’ Edna M. Sloan,’ and John N. Sofos^ 

SUMMARY 

Catalase production, a characteristic of Listeria species, 
is among the tests used routinely for laboratory 
identification of these species. Concern about detection 
in food products of catalase-negative isolates with colony 
appearance typical of Listeria spp., prompted a study for 
their confirmation. The tests performed included phage- 

! typing, the Christie-Atkins-Munch-Peterson test (CAMP), 
! serology, MICRO-ID® Listeria biochemical reactions, 

motility, R-hemolysis, Gram reaction, and polymerase 
i chain reaction. All these tests, performed independently 

by five analysts and as described in the literature on 
current food analysis methodology, confirmed the 
presence of catalase-negative Z. monocytogenes. Further 
evaluation of the isolates, with various procedures 

, suggested for detection of catalase production, also verified 
! their lack of catalase activity. 

INTRODUCTION 

Listeria monocytogenes is a rec¬ 

ognized cause of invasive infection in 

humans, and catalase production is a 

characteristic that among others, is 

typically used to distinguish Listeria 

spp. from similar bacteria in isolation 

procedures (5, 6). Bergey’s Manual® 

(8) classifies Listeria as catalase-posi¬ 

tive and indicates that practically all 

strains are catalase-positive when 

grown on the usual laboratory media 

but may give a negative reaction if 

cultured on media containing low 

concentrations of meat and yeast 

extract. It also states that a few truly 

catalase-negative strains have been 

observed and that catalase activity 

is depressed in media containing 

relatively high (10% w/v) concentra¬ 

tions of glucose (8). Furthermore, it 

indicates that the genus Listeria may 

be confused with streptococci but 

that the problem should be resolved 

by the catalase test and states that 

Listeria spp. may be distinguished 

from Erysipelothrix rhusiopathiae 

and lactobacilli by the catalase test 

(8). However, a case of adult menin¬ 

gitis has been attributed to a catalase¬ 

negative L. monocytogenes isolate 

(10). Another published study (11) 

has reported on differences in the 

rate of intracellular killing of cata¬ 

lase-positive and catalase-negative 

L. monocytogenes by normal and 

interferon-gamma-activated mac¬ 

rophages. Leblond-Francillard et al. 

(7) reported that they had two cata¬ 

lase-negative mutants of L. mono¬ 

cytogenes by chromosomal insertions 

of the conjugative transposon 

Tn/545 and that the loss of 

catalase activity did not reduce the 

virulence of these mutants in 

mice. Other reports (12, 13) have 

indicated that catalase-negative strains 

of L. monocytogenes may be able to 

detoxify the oxygen-dependent 

microbiocidal products of phagocytic 

cells because of their increased 

superoxide dismutase activity. 

The purpose of this paper is to 

report on catalase-negative L. mono¬ 

cytogenes cultures isolated from two 

food samples. 

MATERIALS AND METHODS 

Routine analysis of food samples 

involved application of the L. mono¬ 

cytogenes isolation procedure des¬ 

cribed in the Baaeriological Analytical 
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1 TABLE 1. Characteristics of known and unknown isolates as determined by five analysts 

Culture tested 

Characteristics L. innocua L. mor)ocytogenes Carrot Pasta Pasta 

ATCC33090 ATCC1709 isolate isolate-1 isolate-2 

Colony appearance TY° TY TY TY TY 

Catalase reaction -t- H- - -1- - 

Wet mount motility + -t- -1- -1- + 

Gram-reaction -1- + + + •f 

B-hemolysis - + + + 

CAMP-test/S. aureus - + 

CAMP-test//?. equi - - - - - 

MICRO-ID® Listeria 44044'’ 44044 44044 44044 44044 

Serotype 4 4 1 1 1 

“Typical on LPM, OXA and TSAYE agar plates. 

'’Octal code (in one of 25 tests the code was 44045 and in another 44046; Listeria). 

Manual (5). The procedure involved 

enrichment in enrichment broth (EB; 

1) at 30°C for 48 h, followed by isola¬ 

tion on lithium chloride phenyletha- 

nol moxalactam and Oxford agar 

G.PM; OXA; Difco Laboratories, Det¬ 

roit, Ml; 7) plates at 35°C for 24 to 48 

h. At least five colonies with the 

appearance typical of Listeria spp. 

on OXA (black with a black halo) 

were streaked for purity on trypticase 

soy agar with 0.6% yeast extract 

(TSAYE; Difco; 1) and incubated at 

35‘’C for 24 to 48 h. Purified isolates 

were identified according to classical 

tests of appearance by Henry’s 

oblique illumination technique, wet 

mount motility, catalase activity, 

positive Gram reaction, l§-hemolytic 

activity on sheep blood (5%) agar 

plates (BBL), the CAMP test, biochemi¬ 

cal reactions of the MICRO-ID® List¬ 

eria system (Organon Teknika, 

Durham, NC; presently distributed 

by Kernel, Lenexa, KS), and serology 

(Difco; 3, 5). Catalase activity was 

detected by picking typical isolated 

colonies from the TSAYE agar plate, 

putting the needle with the colony in 

the middle of a drop of 3% hydrogen 

peroxide solution, and observing for 

gas bubbles. Testing for Gram reac¬ 

tion followed testing for catalase ac¬ 

tivity. Additional information about 

the testing procedures is presented 

in the Results and Discussion section. 

RESULTS AND DISCUSSION 

Two analysts isolated bacterial 

colonies on OXA plates that had 

morphology resembling Listeria 

(black with a black halo) and that also 

had typical morphology (Henry’s 

illumination technique) when 

transferred to TSAYE. The isolates 

were derived from frozen pasta with 

vegetables and from frozen carrot 

products. When tested for catalase 

activity, some of the colonies were 

catalase-positive, whereas others 

were catalase-negative. Both catalase¬ 

positive and catalase-negative isolates 

were tested for confirmation. The 

catalase-positive isolates were confirm¬ 

ed as L. monocytogenes serotype la 

(1, 2). Testing of the catalase-neg¬ 

ative isolates indicated that they were 

oxidase-negative and motile, and that 

their hemolytic activity was enhanced 

near Staphylococcus aureus on the 

CAMP test. Furthermore, they were 

identified as L. monocytogenes by 

the MICRO-ID* Listeria system. It 

should be noted, however, that a 

study evaluating the MICRO-ID® List¬ 

eria system (2) indicated that cata¬ 

lase-negative cocci should not be 

tested, because 12 out of 19 catalase¬ 

negative strains (all enterococci) 

tested were misidentified as Listeria 

spp. 

The catalase-negative cultures had 

the same serotype, la (1, 2), as the 

catalase-positive isolates. The cata¬ 

lase-negative isolates were then tested 

using the polymerase chain reaction 

procedure described by Ferreira (4). 

Visualization after electrophoresis on 

agarose gel with ethidium bromide 

showed the presence of two bands 

characteristic of L. monocytogenes 

(a 131 bp gene fragment coding for 

an invasion-associated protein, iap, 

and a 234 bp fragment from the gene 

coding for listeriolysin O, hylK) on 

the test isolates and on catalase¬ 

positive control cultures. Listeria 

phage-typing, also performed at our 

laboratory, showed that the bac¬ 

teriophage profiles of the catalase¬ 

negative isolates were similar to 

the phage profiles of the catalase¬ 

positive L. monocytogenes isolated 
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from the same samples (personal com¬ 

munication, Robert E. Haymond). 

Further study was then under¬ 

taken to further confirm the identity 

of the isolates. Five analysts were 

given pure cultures of five isolates 

and were asked to identify them 

by the Listeria procedure of the 

Bacteriological Analytical Manual 

(5). The cultures were: L. innocua, 

ATCC 33090 (catalase-positive); 

L. monocytogenes ATCC 1709 (cata¬ 

lase-positive); a catalase-negative 

L. monocytogenes from the carrot 

sample; a catalase-positive mono¬ 

cytogenes from the pasta sample; and 

a catalase-negative L. monocytogenes 

from the pasta sample. Each analyst 

tested each culture for typical 

morphology on OXA, LPM, and 

TSAYF agar plates and also for cata¬ 

lase activity', motility, (3-hemolysis, 

Gram reaction, identity by MICRO- 

ID* Listeria, hemolytic activity by 

the CAMP test, and serology. Results 

(Table 1) show'ed that the isolates 

in question were typical of f. mono- 

cy’togenes in all tests, except that 

all five analysts found them to be 

catalase-negative. Testing for catalase 

activity was repeated on cultures 

grown on TSA without added yeast 

extract, and catalase-negative isolates 

retained this characteristic. Further¬ 

more, after frozen storage, follow ing 

which they were cultured under 

aerated conditions in broth and on 

agar slants and plates, the cultures 

were still found to be catalase¬ 

negative by the above test and by- 

procedures described by Smibert and 

Krieg ('9). Additional work is needed 

to confirm the presence, extent of 

occurrence, and significance of 

catalase-negative L. monocytogenes 

strains. 
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SUMMARY 

Emerging infectious diseases whose natural history 
and/or epidemiology is associated with the environment 
are discussed. After general aspects of disease emergence 
are considered, attention is given to the classic 
epidemiologic triad of the agent, the host and the 
environment and how changes in each of these could 
influence emergence. Attention is then focused on 
individual diseases whose emergence is environmentally 
associated. The etiologic agents of the diseases considered 
include bacteria, viruses, protozoa, a helminth, a fungus, 
a prion, and an alga. An understanding of these diseases 
and their environmental aspects must be of particular 
concern to environmental health professionals who are, 
and will continue to be, called upon to help control these 
conditions and similar conditions that emerge in the 
future. Environmental health continuing education 
programs should include information on worldwide 
emergent diseases and not focus attention only on regional 
and/or national problems, because modern transportation 
and travel can result in rapid dissemination of disease 
agents from one part of the globe to another. 

INTRODUCTION 

Emerging infectious diseases are 
of critical importance in the field of 

Public Health. Familiarity with these 
conditions must be of particular 
concern to Environmental Health 
Professionals, because the natural 
history and/or epidemiology of many 
of these diseases are directly linked 
to the environment. Hence, an 
understanding of these environmen¬ 
tal aspects is imperative if effective 
control measures are to be imple¬ 
mented. 

Various definitions for Emerging 
Infectious Diseases are given in the 
literature, but they generally are de¬ 
fined as diseases 

a. with increased incidence in 
the past two decades, 

b. that threaten to increase in 
the near future, 

c. that are spreading to new 
areas, 

d. that are newly appearing 
diseases, and 

e. that have developed resis¬ 
tance to previously effective 
antibiotics or chemotherapeu¬ 
tic agents. 
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BACKGROUND 

In 1992, The Institute of Medi¬ 
cine, which was chartered by The 
National Academy of Sciences in 1970 
to examine policy matters pertaining 
to the public, published a report 
entitled, “Emerging Infections — 
Microbial Threats to the United States” 
(20). This report was compiled by 
a multidisciplinary committee that 
included experts from several fields, 
including infectious diseases, epide¬ 
miology, microbiology, several other 
biology specialty areas, public health, 
food science, among others (20). The 
report discussed factors of emer¬ 
gence, recognition (surv'eillance), and 
intervention and contained listings 
of emerging infectious agents and 
global resources for infectious 
disease surveillance. Subsequently, 
in 1994, the Centers for Disease 
Control and Prevention published a 
report entitled “Addressing Disease 
Threats: A Prevention Strategy for 
the United States” (4). This plan 

emphasized surveillance, research, 
and preventive activities. 

In 1996, The World Health Orga¬ 
nization published a report entitled 
“The World Health Report, 1996 — 
Fighting Disease and Fostering De¬ 

velopment” (30), which pointed out 
that between 1973 and 1995,30 new 
infectious diseases had emerged 
throughout the world. Fourteen of 
them were caused by viral agents, 
nine by bacteria, six by protozoa and 
one by a non-conventional agent, that 
is, bovine spongiform encephalopa¬ 
thy in cattle (32). These conditions 
did not occur only in remote parts 
of the globe; six of the 30 had first 
appeared or were first identified 
in the United States. These were 
cryptosporidiosis and Legionnaires’s 
diseases in 1976, acquired immuno¬ 
deficiency syndrome in 1981, Lyme 
disease and Escherichia coli 0157: H7 
infection in 1982, and hepatitis C in 
1989. 

Regardless of where a new infec¬ 
tious disease first appears, with 
international travel being as rapid as 
it is today, infectious disease agents 
can move throughout the world in a 
relatively short period of time. The 

importance of travel as a factor in the 
emergence of infectious disease is 
emphasized in the statement, 
“Today’s massive movement of hu¬ 
mans and materials set the stage for 
mixing diverse genetic pools at rates 
in combinations previously un¬ 
known. Concomitant changes in the 
environment, climate, technology, 
land u.se, human behavior and demo¬ 
graphics converge to favor the emer¬ 
gence of infectious diseases caused 
by a broad range of organisms in 
humans as well as in plants and ani¬ 
mals” (29). 

In the 1994 CDC article (4) that 
deals with prevention strategies for 
the U.S., one of the goals that was set 
forth points out the need to enhance 
communication of public health in¬ 
formation about emerging infectious 
diseases. With this in mind, the main 
purpose of this paper is to point out 
some of the factors that influence 
emergence and to discuss briefly 
some diseases whose natural history 
and/or epidemiology is in some way 
associated with the environment. 
Some of these diseases are caused 
by newly recognized agents, while 
others are caused by long-established 
pathogens that were thought to have 
been somewhat quiescent but are 
demonstrating a resurgence in dis¬ 
ease causation. 

THE EPIDEMIOLOGIC TRIAD 

IN RELATION TO EMERGING 

INFECTIOUS DISEASES 

Factors leading to emergence 
are many, multifaceted, and often 
interrelated. Many sucb catalytic 
factors manifest their effects by alter¬ 
ing the equilibrium between the 
constituents of the classic epidemio¬ 
logic triad — that is, the natural 
balance between the host, the agent, 
and the environment is somehow 
changed so that more disease results. 

Host changes in relation to 
emerging infectious diseases 

More disease will result in a 
host population if more individuals 
show increased susceptibility to a 
particular agent.This is illustrated by 
the deterioration of public health 

infrastructures following the relax¬ 
ation of diphtheria immunization pro¬ 
grams in the countries of the former 
Soviet Union. The subsequent diph¬ 
theria epidemic began in Russia in 
1990 and has since spread to other 
newly independent countries. 

Also, the human immunodefi¬ 
ciency virus weakens the immune 
system in victims of AIDS, making 
them more susceptible to infectious 
agents easily warded off by a normal 
immune system such as the yeast 
Candida albicans, non-tuberculosis 

Mycobacteria, and other opportu¬ 
nistic microorganisms. 

Changes in social behavior and 
certain stressful social changes, such 
as increased poverty, increased 
urbanization, and unstable political 
situations resulting in boundary and 
territorial disputes that lead to migra¬ 
tion of large numbers of refugees, 
are all circumstances that have a ten¬ 
dency to make hosts more suscep¬ 
tible to disease and thereby foster 
conditions favorable to emergence 
of new infectious agents. 

Agent changes in relation to 
emerging infectious diseases 

Regarding changes in disease 
agents themselves, some have develop¬ 
ed resistance to antimicrobial agents 
that had been used to control them. 
This has become a worldwide prob¬ 
lem. Staphylococcus aureus has 
developed resistance to many anti¬ 
biotics, including methicillin. Quite 
recently, reduced susceptibility to 
vancomycin has been reported; this 
now poses a very serious threat, 
particularly in causing outbreaks 
in hospital environments (14). 

In addition, Mycobacterium 
tuberculosis has developed some re¬ 
sistance to antimicrobial agents, and 
tuberculosis therapy is now 
problemed. Other factors also play a 
role in this disease, such as the in¬ 
crease in the homeless population in 
our large cities, which makes case 
follow-up and proper long-term 
therapy almost impossible in this 
segment of society that is so prone 
to this disease. The latter example 
involves relationship of emergence 
not only to a change in a pathogenic 
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bacterium, but also to a societal 

change (increased homeless popula¬ 

tion) influencing proper therapy, 

which in turn aids in the develop¬ 

ment of resistance in Mycohacteriiim 

tuberculosis. In addition, difficulty 

in case follow-up in this population 

undotibtedly is related to increased 

dissemination of this disease. 

In addition, the tuberculosis 

incidence rate has increased during 

the past decade. For example, in 

1991, the incident rate in one 

(California correctional institution 

was 10 times greater than the state 

rate. This is primarily due to expo¬ 

sure of prisoners to tuberculosis risk 

factors at a higher rate than the gen¬ 

eral population. Fhese risk factors 

include AIIXS infection, high likeli¬ 

hood of coming from a segment of 

society that received poor health 

care, and frequenth being hotised 

in crowded conditions, often with 

poor ventilation (8). 

Other bacterial agents of disease- 

showing increased drug resistance 

include enterococci, pneumococci, 

lleniop/iilns influenzae, Neisseria 

^onorrhoeae. Shigella dysenteriae 

and Salmonella typhi (.iO). 

Streptococcus pyogenes, the 

(iroup A streptococcus, is another 

example of a pathogen now causing 

increased problems in man, namely 

necrotizing fasciitis and streptococ¬ 

cal toxic shock syndrome (25). 

Environmental changes in 
relation to emerging infectious 
disease 

Alteration of the environment 

can also affect emergence, especially 

if the changes result in an increase of 

insect vector habitats and/or disease 

re.sen’oir animals. Forexample, refore¬ 

station in some parts of the north¬ 

eastern Ihiited States resulted in an 

increase of wild rodent and deer 

reservoirs of Horellia hurgdorferii 

as well as the ixodid ticks that are the 

vectors that transmit this organism to 

man (2). I’his led to the emergence 

of a hitherto unrecognized disease, 

namely Lyme Disease. 

On the other hand, defore¬ 

station for agricultural use or dam 

construction can also result in 

environmental changes that favor 

emergence. Fhe first major outbreak 

of Rift Valley fever, a mosquito-bome 

viriis disease, occurred in F.gypt in 

D)?"'. The epidemic is believed to 

have been linked to ecological 

changes that favored mosquito 

breeding as a result of construction 

of the Aswan Dam (20). A similar 

situation was noted in 1987, after 

the construction of the Dramico 

Dam in Mauritania, w hen an epidemic 

of Rift Valley fever occurred in a 

village upstream of the dam (20). 

(ilobal warming is another envi¬ 

ronmental factor that could affect 

infectious disease patterns, in that 

insect vectors could establish them¬ 

selves in areas that were previously 

too cold for their sun ival (18). 

Fhe outbreak of Hantavirus 

ptilmonarv syndrome that occurred 

in 1993 in the Four (Corners area of 

Arizona, (a)lorado. New Mexico, and 

Utah ( / 7) is another example of how 

a meteorological phenomenon 

helped influence the emergence of 

an infectious disease hitherto unrec¬ 

ognized in this region. This outbreak 

began in May 1993- Fhe meteoro¬ 
logical phenomenon involved a se¬ 

vere five-year drought that ended 

during the winter of 1992 to 1993, 

when the Fotir (Corners area recorded 

record snow falls, followed by a moist 

spring. I bis resulted in an unusually 

large pinon nut crop, which in turn 

favored an increase in the deer mouse 

{Peromyscus nianicidatus) popula¬ 

tion, for which pinon nuts are a fa¬ 

vored food. Fhe deer mouse was 

found to be an excellent carrier of 

the viral etiologic agent of this dis¬ 

ease, which these rodents secrete in 

their saliva, urine and feces. Man in 

turn contracts the virus by inhaling 

aero.solized particles contaminated 

with viral-laden rodent excreta (/7 

22). 

A more subtle environmental 

effect followed the Northridge earth¬ 

quake in (California in 1994. Follow¬ 

ing this disaster, there was an 

increase in cases of coccidioidomy¬ 

cosis, which was speculated to have 

been caused by increased inhalation 

of dust particles bearing arthro- 

conidia of (.'occidioides inunitis. 

Because this disease is not transmit¬ 

ted from person to person, it was felt 

that the increase was directly attrib¬ 

utable to the increase in airborne 

arthroconidia-laden dust particles 

generated by the earthquake (5). 

EXAMPLES OF OTHER 

ENVIRONMENTALLY RELATED 

EMERGING INFECTIOUS 
DISEASES BY TYPE OF 

ETIOLOGIC AGENT 

Bacterial agents 

The genusi4ero»MO«rts. Bacte¬ 

ria in this genus are (iram negative 

bacilli capable of causing acute onset 

gastrointestinal disease, usually of 

short duration, and wound infections. 

Fhe natural habitat of aeromonads is 

the soil and both fresh and brackish 

water, (iastrointestinal disease is felt 

to be contracted through the inges¬ 

tion of water containing these agents, 

and wound infection through con¬ 

tact with such water (20). One spe¬ 

cies of this genus. x\^.vc\e\y Aeronionas 

liydrophila, is a normal flora bacte¬ 

rium found in the gut of the medici¬ 

nal leech Hiriido medicinalis. This 

leech, which has been used to re¬ 

lease venous congestion of skin grafts 

following plastic surgeiy’, has been 

shown to be the source oiAeromonas 

infections following such usage (24). 

Campylobacter jejuni. This 

(iram negative bacillus is the etio¬ 
logic agent of Campylobacter ente¬ 

ritis, which is transmitted to man via 

contaminated water, raw milk, and 

under-cooked chicken. The reser¬ 

voirs of this microorganism include 

poultr\, cattle, swine, sheep, rodents, 

and birds. The increase in poultry' 

consumption and improved meth¬ 

ods of detecting this agent are prob¬ 

able factors in its emergence (20). 

The genus Ehrlichia. Ehrlich- 

iae are rickettsia-like obligate intrac¬ 

ellular bacteria that are the cause of 

human ehrlichiosis, which was first 

recognized as a human disease in 

1986 (28). There are two types 

of this disease: human monocytic 

ehrlichiosis (HMF), caused by E. chap 

feensis, and human granulocytic ehrl¬ 

ichiosis (Il(iH), caused by an agent 

closely related to E. eifui. Both types 
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arc transmitted to man through tick 

bites, the Lone Star tick being tlie 

vector of UML and the deer tick the 

vector of IKIK fBoth are moder¬ 

ate to severe illnesses, with fever 

being the predominant symptom. 

HMC] has a ease fatality rate of 

approximately 2 to 3% and HCIK about 

5% (2H). Hmergenee is probably due 

to increased clinical recognition of 

these two infections and a possible 

changing host-vector relationship 

(2H). 

Escherichia coli 0157:H7. This 

organism, first reported in 1982, is a 

(Irani negative bacillus that is the 

etiologic agent of hemorrhagic coli¬ 

tis, thrombocnopenia, and hemolytic 

uremic syndrome. It is transmitted to 

man through the ingestion of 

undercooked ground beef, raw milk, 

unpasteurized apple juice and apple 

cider, alfalfa and radish sprouts, and 

other foods contaminated with fecal 

matter from infected cattle (12, / J). 

Increasc*d awareness and improved 

methods of laboratory recognition of 

this agent are resulting in identifica¬ 

tion of more cases (^<)). 

Helicobacter pylori. This 

agent is a (Jram negative bacillus, a 

cause of gastric and peptic ulcers in 

man, possibly related to stomach can¬ 

cer, and transmitted to man through 

the ingestion of contaminated food, 

water, and unpasteurized milk (20). 

An increased awareness of this agent 

as a cause of disease, coupled with 

improved technology in recognition 

of this agent, are factors related to its 

emergence. 

Legionella pneumophila. Lhis 

organism, a Ciram negative bacillus, 

that is the etiologic agent of Legion¬ 

naire's di.sease, is transmitted to man 

through the airborne route from aque¬ 

ous reservoirs such as air conditioner 

cooling towers, evaporative condens¬ 

ers, humidifiers, produce misters, and 

hot and cold water taps (2). An 

increased awareness of this disease 

and improvements in technology in 

the identification of this agent arc- 

factors in its emergence. 

Listeria monocytogenes. This 

agent is a (iram positive, nonspore¬ 

forming bacillus and is the etiologic 

agent of listeriosis, which is usually 

manifest as a meningoencephalitis 

or septicemia in immunocompro- 

mi.sed individuals or in miscarriages 

in pregnant females. Re.serv'oirs of 

the agent include soil, water, silage, 

forage, and infected domestic and 

wild animals. It has been transmitted 

to man through contaminated veg¬ 

etables, milk, and cheese (2). 

The genus Mycobacterium. 

Organisms in this genus are (iram 

positive, acid fast bacilli. Mycobacte¬ 

rium tuberculosis, the etiologic agent 

of tuberculosis, is but one of 54 

recognized species in this genus ( /). 

Increased infection rates have been 

reported in AIDS patients not only 

with M. tuberculosis, but also with 

other species of myeobacteria such 

as M. avium and M. bovis. The 

tuberculosis caused by the latter 

mycobacterium in cattle, bison, deer, 

elk and other exotic cerv ids can also 

be passed on to man. (Captive cerv ids 

have been determined to be a source 

of tuberculosis infections in animals. 

Therefore, the U.S. Department of 

Agriculture proposed a rule which 

would require mandatory testing of 

animals in the cervid breeding and 

production industry' (31). 

The genus Salmonella. Salmo¬ 

nella enteriticlis and Salmonella 

typhimurium are two of the most 

commonly isolated serotypes of sal- 

monellae in the United States. Both 

can be considered emerging infec¬ 

tious agents. 

S. enteritidis. Sporadic and out¬ 

break-associated cases of S. enteriti¬ 

clis have substantially increased since 

1985. In 1989 it was established that 

eggs could become contaminated 

with salmonellae through the 

transovarian route before the shell 

was put on the egg. Prior to this time, 

it was felt that eggs became contami¬ 

nated with these agents on the outer 

surface of the shells initially, after 

which the agent entered the egg 

through cracks or some other means. 

Because of this, the latest public 

health recommendations include 

thorough cooking of eggs as well as 

the use of pasteurized eggs when¬ 

ever possible and the caution of never 

eating any food that contains raw 

unpasteurized eggs (6). 

S. typhimurium. Definitive 

type 104 (DTI04), first reported in 

the United Kingdom in 1984, has 

emerged as an increasing cause of 

Salmonella infectit)n in the U.K. It is 

highly resistant to antimicrobial 

agents, frequently showing resistance 

to ampicillin, chloramphenicol, 

streptomycin, sulfonamides, and 

tetracycline (R-type ACSSuT). In the 

U.K. this organism has been found in 

a variety of animal species, including 

poultry, sheep, pigs, cats, wild birds, 

rodents, foxes, and badgers. In 1995 

an outbreak was found to be associ¬ 

ated with the consumption of beef 

(9). 
I'his agent has also been reported 

in the U.S. In \99b S. typhimurium 

with the ACSSuT resistance pattern 

was found in 90 (32%) of 282 human 

isolates tested at the Centers for 

Disease Control and Prevention in 

Atlanta, Georgia. In 1995 the pattern 

was found in 28% of a national sample 

of 276 isolates of S. typhimurium, 

compared with 7% in 1990. The 

ecology and epidemiology of this 

agent has not yet been worked out in 

the U.S. However, an outbreak in 

Nebraska, in 1996, suggested a 

possible association with animal 

reservoirs, that is, through milk or 

contact with animals. I'he resistance 

pattern of some isolates in the 

U.K. has been extended to include 

resistance to trimethoprim and fluo¬ 

roquinolones. The emergence in the 

linited States of this pathogen with 

such resistance capabilities does 

present a formidable public health 

threat (9). 

The genus Vibrio. Microorgan¬ 

isms in this genus are Gram negative 

bacilli. Following are two organisms 

in this genus that fit into the category- 

of emerging infectious agents. 

Vibrio cholerae. I’his microbe 

is the etiologic agent of cholera in 

man, that is usually contracted 

through the ingestion of water 

contaminated with this agent or by 

contact with fecal matter from an 

infected person or by ingestion of 

food contaminated with the agent, 

fhe seventh recorded and current 

pandemic, caused by V. cholerae0\ 

biotype lU tor, began in 1961 in Indo- 
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nesia, spread through Asia and Africa, 

and reached Latin America in 1991. 

Through 1994, it spread to 21 coun¬ 

tries on the American continent, 

mainly through contaminated water, 

food and seafood mechanisms of 

transmission (26). In 1992, a new 

strain, labeled V. cholerae 0139, 

emerged in India, and by 1993 it had 

spread to Pakistan, Cdiina and 

Bangladesh, although it has not 

rapidly spread since then (30). 

Though a disease of antiquity, chol¬ 

era still wreaks havoc when it shows 

up in areas of the world where sani¬ 

tary’ conditions are compromised, 

even though as early as 1855, John 

Snow described ways in which it 

could be contained by paying atten¬ 

tion to fecal pollution of water and 

sanitary conditions in general (23). 

Vibrio vulnificus. This micro¬ 

organism, a normal inhabitant of 

some marine environments, can 

infect wounds or cause illness in 

humans who ingest raw or under¬ 

cooked seafood, especially oysters. 

Individuals most susceptible to in¬ 

fection with this agent include those 

having chronic liver disease, or 

chronic alcoholism, or those who 

are immunosuppressed in some way. 

The mortality rate can be as high as 

50% or more in patients who demon¬ 

strate primary’ septicemia and over 

90%) in those who become hypoten¬ 

sive (2). 

Viral agents 

Chikungunya virus. This arth¬ 

ropod-borne virus is transmitted 

by the mosquito Aedes aegypti. It 

causes a febrile type disease that is 

usually self limiting, with polyarthri¬ 

tis, lasting from days to months; a 

rash on the trunk and limbs; and a 

leukopenia. It is found in Africa, 

southeast Asia, and India (2). The 

reason for its emergence is unknown 

(20). 
Dengue fever virus. This is 

another arthropod-borne virus that 

is transmitted by the mosquito Aer/es 

ciegypti (27). It is endemic in the 

Caribbean and is also called break- 

bone fever. Classic dengue fever is a 

mild disea.se; however, a more serious 

form, called dengue hemorrhagic 

fever, can occur. (Control measures 

include elimination of the Aer/es vec¬ 

tor. There has been an increase in the 

number of cases in countries sur¬ 

rounding the Caribbean, and cases 

have been imported into the United 

State by travelers from these areas. 

Aedes aegypti is present in the Gulf 

region of the United States; how¬ 

ever, Aedes alhopictus (the Asian 

Tiger Mosquito), which transmits 

dengue in Asia, was found in Texas in 

1986 (27). It is felt that this latter 

mosquito was transported into the 

United States in used tire casings 

from Asia and has since become en¬ 

trenched in many areas, where it 

does present a public health threat as 

a possible vector of dengue in this 

country’. 

Filoviruses. The group of vi- 

ru.ses known as Filovinises includes 

the Ebola and Marburg viruses, both 

of which cause human infections hav¬ 

ing a high mortality rate. In 1967, in 

The Federal Republic of Germany 

and Yugoslavia, an outbreak of 

Marburg disease involved 31 persons, 

including seven fatalities, following 

exposure to African green monkeys 

imported from Uganda (2). Since 

1976, when Ebola was first recog¬ 

nized in Sudan and Zaire, outbreaks 

have occurred in 1979 in Sudan and 

in 1994 in the Ivory' Coast; a major 

outbreak occurred in Kitawit, Zaire, 

in 1995 (2). Ebola-related viruses 

have been isolated from chimpan¬ 

zees in the Ivory Coast in 1994 and 

from cynomolgus monkey s imported 

into the United States in 1989 and 

1990, as well as in Italy in 1992 (2). 

Transmission of these viruses 

is from person to person by direct 

contact with infected blood, semen, 

body secretions and organs. Reuse 

of needles also plays a role in trans¬ 

mission. Nosocomial transmission 

is common during outbreaks (2). 

Hantaviruses. Hantaviruses 

cause two types of infections in man, 

both of which are transmitted by- 

inhalation of aerosolized, virus-con¬ 

taminated rodent excreta. The first 

type of infection is a hemorrhagic 

fever with a renal syndrome called 

epidemic hemorrhagic fever, Korean 

hemt)rrhagic fever, nephropathic 

epidemica, and hemorrhagic nephro- 

sonephritis. It has hemorrhagic and 

kidney involvements. It is prevalent 

in Asia and the Balkans and has a case 

fatality rate of about 5%. The reser¬ 

voirs are field rodents. Man is an 

accidental host (2). 

The second type of infection that 

these viruses cause, called Hanta adult 

respiratory distress syndnime, in¬ 

volves the respiratory system and 

leads to respiratory distress and car¬ 

diac shock. The mortality rate is 

reported to be between 40 to 50%. In 

the United States, two Hanta vinises 

have been found to cause this syn¬ 

drome. The first, the Sin Sombre 

virus, caused an epidemic in the 

southeastern United States in 1993; 

and the second, called the Black 

(Teek Canal virus, was first isolated 

from a case in Florida. The reservoir 

of the Sin Sombre virus is the deer 

mouse, and that of the Black Creek 

('anal virus is the cotton rat. Man is 

an accidental host (2, 22). 

Hepatitis E virus. This virus 

causes a disease in man that has been 

called enterically transmitted non-A 

non-B hepatitis and also fecal-to-oral 

non-A non-B hepatitis It is found 

in areas of the world having poor 

environmental sanitary conditions. 

However, ca.ses have been reported 

in industrial countries in travelers 

returning from these areas. Trans¬ 

mission is fecal to oral and also water- 

bt)rne. The disease produced is simi¬ 

lar to hepatitis A but has a higher 

mortality rate, especially in pregnant 

females where it has been reported 

to have a fatality rate as high as 20%) 

(2, 2"). 

Japanese encephalitis virus. 

This mosquito-borne virus causes an 

acute infiammatory central nervous 

sy stem disease in man. The vector is 

C'ldex tritcieniorhync/iiis, which is 

associated with rice growing regions 

and has spread to new parts of Asia 

following the introduction of rice 

growing agricultural fields in these 

new areas, (^ase fatality rates for 

mo.squito-borne arboviral encephal- 

itides range from 0.3%> to 6()'’o, with 

the Japanese encephalitis rates being 

among the highest (2). 
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Lassa virus. This virus is the 
ctiologic agent of Lissa fever, an acute 
viral illness having a ease fatality rate 
of about 1 S% in hospitalized patients. 
It is especially severe in pregnancy, 
resulting in fetal loss in about 80% of 
such cases. It is endemic in Sierra 
l.cone, Liberia, Ciuinea, and Nigeria. 
Its reser\'oir is wild rodents, espe¬ 
cially mice of the Mastomys species. 
It is transmitted to man through con¬ 
tact with excreta t)f infected rodents 
and can also be spread through per- 
son-to-person contact, especially in 
hospital environments, through con¬ 
tact with secretions, urine, and blood 
of infected patients (2). 

Norwalk virus and Norwalk- 
like viruses. These agents cause 
mild to moderate disease with gas¬ 
trointestinal symptoms lasting from 
24 to 48 hours. Their occurrence is 
world wide, and the disease they 
produce is known by various names, 
including Norwalk agent disease, 
Norwalk-like disease, epidemic viral 
gastroenteritis, acute infectious non- 
bacterial gastroenteritis, viral diar¬ 
rhea disease, winter vomiting dis¬ 
ease, and epidemic nausea and vom¬ 
iting disease. Examples of Norwalk- 
like viruses include the Hawaii, Okla¬ 
homa, and Snow Mountain agents, 
among others. Man is the only known 
reser\ oir of these agents, w hich can 
be transmitted from person to per¬ 
son. Outbreaks have been associated 
w ith the consumption of contami¬ 
nated drinking water and food, espe¬ 
cially raw or undercooked shellfish 
(21 

Rabies virus. Rabies is a virally 
caused disease that usually results in 
a fatal encephalitis. Transmission to 
man is usually through the bite of an 
infected animal, which introduces 
virus-laden saliva into a host. The 
virus has been know'n to have been 
contracted through inhalation of 
virus-contaminated dust particles in 
bat caves in South America (2) and 
also through a comeal transplant from 
a person w'ho died of rabies that 
was not detected at the time of death. 
Rabies claims an estimated 35,()()() 
to 4(),()()() lives per year, with almost 
all of these cases occurring in devel¬ 
oping countries (2). Since 1980, 

about 24 deaths have occurred in the 
United States, of w'hich nine were 
contracted outside of this country'. 
It is a disease mainly of animals, with 
racoons, skunks and bats being the 
main reservoir in the United States, 
follow'ed by cats, foxes, cattle, dogs, 
and wild and domestic animals (27). 
However, worldwide the dog is still 
the major reser\'oir (3((). 

Since the early 1990s there has 
been a migration of racoons from the 
southeastern to the northeastern part 
of the United States. This migration 
introduced infected racoons into new 
areas, w'hich facilitated the spread to 
uninfected racoons (30). Novel im¬ 
munization methods that have been 
used in an attempt to halt this spread 
include the use of an oral vaccine in 
special bait that was distributed by 
helicopters and light aircraft or spread 
on the ground in areas know'n to be 
inhabited by infected animals. In 
Europe, such campaigns have lead to 
a decline of about 80%. in rabies cases 
since 1990 (30). 

Ross river virus. This mosquito- 
borne virus causes Ross river fever, 
which is usually a self-limiting disease 
characterized by a rash affecting the 
trunk and limbs and an arthritis that 
can persist for several months. The 
vector is Culex annulirostris and a 
few Aedes species. The kangaroo is 
suspected as being a reser\'oir (20). 
The condition occurs in Australia, 
New Guinea, Fiji, and other South 
Pacific Islands (2). Factors promot¬ 
ing emergence include irrigation 
projects and dam construction, 
which result in the establishment of 
new mosquito habitats (20). 

Venezuelan equine encepha¬ 
litis virus. \T*nezuelan equine en¬ 
cephalitis is an arthropod-borne fe¬ 
brile viral disease transmitted to man 
by the bite of an infected mosquito. 
The etiologic virus has been isolated 
from mosquitoes belonging to the 
following genera: Culex, Aedes, Man- 
sonia, Psorophora, Haemagogus, 
Sahethes, Deinocerites and Anoph¬ 
eles (2). Most human cases are mild, 
although some cases result in central 
nervous system involvement, includ¬ 
ing encephalitis and paralysis, and 
can end in death (2). Horses serve as 

the major source of the virus for 
mosquitoes, which in turn transmit 
the agent to man. The virus is en¬ 
demic in northern South America, 
Trinidad and Central America. In 1970 
to 1971 it spread to Texas during an 
epizootic, which resulted in human 
cases. Introduction of infected horses 
and mosquitoes into new regions is a 
factor in the emergence of this dis¬ 
ease (20). 

Yellow fever. Yellow fever is an 
arthropod-borne viral hemorrhagic 
febrile disease that can range from an 
inapparent infection to jaundice, 
hemorrhagic complications, renal 
failure and death. The case fatality 
rate ranges from less than 5% in 
indigenous populations in endemic 
areas to over 50%. in epidemics in 
nonindigenous areas The natu¬ 
ral history' of this disease involves 
two transmission cycles. First, the 
sylvatic or jungle cycle is found in 
tropical regions of Africa and Latin 
America, where species of Aedes and 
Haeniagogus mosquitoes serve as 
vectors in monkey populations. Sec¬ 
ond, the urban cycle involves infected 
Aedes aegypti mosquitoes that trans¬ 
mit the disease to man. There is no 
human-to-human transmission; man 
serves as an amplifying host in the 
urban cycle (2). 

In 1992, Kenya suffered its first 
epidemic since 1943, with 54 cases 
that resulted in 28 deaths. Also in 
1992, Peru had a serious outbreak in 
which 440 cases were experienced 
in the first half of that year (30). No 
outbreaks of urban Yellow fever have 
been transmitted hy Aedes aegypti in 
the Americas since 1942. However, 
many cities have become re-infested 
with this species, which now pose a 
potential threat in serving as vectors 
of this disease (2). In addition, since 
its introduction into Brazil and the 
United States from Asia, the mos¬ 
quito Aedes albopicticus now poses 
a threat as a possible vector in these 
countries (2). 

Factors that play a role in the 
emergence of Yellow fever include 
lack of effective mosquito control 
programs, urbanization in tropical 
areas, and establishment of vector 
mosquitoes in new areas (20). 
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Helminth agent 

The genusAnisakiasis 
is an infection of the human intesti¬ 
nal tract caused by the ingestion of 
raw or undercooked fish containing 
larval stages of the nematodes (round- 
worms) Anisakis simplex or Pseucl- 
oterranova decipiens. Infections 
caused by the latter roundworm are 
not a serious threat to human health, 
since this agent does not penetrate 
the gastrointestinal tissue and is usu¬ 
ally coughed up by the patient within 
48 hours after ingestion (21). How¬ 
ever, infections caused by^. simplex 
are more serious in that this agent 
penetrates the gastrointestinal tissue 
and causes disease that is difficult to 
diagnose, being confused with acute 
appendicitis, Crohn’s disease, gas¬ 
tric ulcers, and gastrointestinal can¬ 
cer (21). 

The primary hosts of these agents 
are warm blooded marine mammals 
such as seals, walmses, and porpoises 
(16). The roundworms release eggs 
that hatch in seawater, and which 
are then ingested by krill, which in 
turn are eaten by fish. Larvae then 
encyst in the fish muscle, to be passed 
on to man if infected fish are eaten 
raw or undercooked. Fish most often 
associated with infection are cod, 
pollack, halibut, rockfish, flat fish, 
mackerel, salmon and herring. Treat¬ 
ment involves surgical removal of 
infected human gastrointestinal tis¬ 
sue (20). 

The disease is common in Japan, 
where it is associated with the con¬ 
sumption of sushi and sashimi, and 
also in other countries where raw 
fish are consumed. It is rare in 
the United States. However, with 
the increased consumption of fish, 
including the “trendy” acceptance 
of raw fish dishes, the possibility 
exists that more cases may be forth¬ 
coming. 

PROTOZOAL AGENTS 

The genus Cryptospiridium. 
Cryptospiridium parvum, recog¬ 
nized as a human pathogen since 
1972, is a coccidian protozoan that 
causes cryptosporosis in man; symp¬ 
toms include fever, diarrhea, abdomi¬ 

nal pain, and anorexia. 'ITie disease 
usually subsides in less than 30 days 
but can be prolonged in immuno- 
deficient individuals and may con¬ 
tribute to death. It has been found 
worldwide. The reservoirs include 
man and domestic animals, including 
cattle. The mode of transmission is 
fecal to oral, including waterborne 
and foodborne means. Outbreaks 
have been associated with water, 
including public water supplies, 
swimming pools, and lakes. Oocysts 
are produced in an infected host’s 
epithelial cells, which pass out in the 
feces and can survive in the environ¬ 
ment for long periods of time. They 
remain infective and are capable of 
resisting chemical agents used to 
purify' drinking water (2). However, 
they can be removed from water 
supplies by filtration. 

The genus Giardia. Giardia 
kimblia, a flagellated protozoan, is 
the cause of human giardiasis, which 
is manifest as an infection of the 
upper small intestine. It is often 
asymptomatic, but can be manifest 
as a chronic diarrhea and other intes¬ 
tinal symptoms.There are usually no 
extragastrointestinal involvements 
(2). 

It is usually transmitted to man 
by the ingestion of the cyst form in 
surface water or shallow' well water 
that has been contaminated with the 
feces of infected persons or animals. 
It is less often transmitted through 
contaminated food. Transmission 
can also be from person to person, 
especially in day care centers where 
children have poor toilet training. 
It resists the usual levels of chlorine 
used to treat drinking water but can 
be controlled through proper filtra¬ 
tion systems. Man is the reservoir of 
the agent, with beavers and other 
animals also possibly being involved 
(2). Environmental factors involved 
in emergence of this disease include 
the lack of filtration of water systems 
and possibly infections in animal 
populations such as beavers (20). 

The genus Toxoplasma. Toxo¬ 
plasma gondii is a protozoan that 
causes toxoplasmosis in man, w hich 
often produces mononucleosis-type 
symptoms. However, in immuno¬ 

compromised individuals it can 
cause pneumonitis, myocarditis, 
meningoencephalitis, hepatitis or 
chorioretinitis, or combinations of 
these. Cerebral toxoplasmosis is 
often seen in AIDS patients (20). 

The agent occurs w'orldwide and 
is found in many birds and mammals, 
with human infections being com¬ 
mon. The primary' hosts are cats, 
which contract the agent by eating 
tissue of infected mammals, usually 
rodents, or birds. Cats harbor the 
agent in the inte.stinal tract, where 
the sexual stage of the parasite takes 
place and results in the production 
of oocy.sts. This can produce human 
infection w'hen contact is made with 
such infected feces. Human infec¬ 
tion can also take place by tbe inges¬ 
tion of raw or undercooked meat 
from intermediate hosts bearing en¬ 
cysted tissue. Intermediate hosts in¬ 
clude rodents, swine, cattle, goats, 
sheep, chickens and birds. Human 
infections can also occur transpla- 
centally, which can result in fetal 
death if it occurs early in pregnancy. 
Blood transfusion and organ trans¬ 
plantation transmission have also 
been reported (2). Factors favoring 
emergence of this agent include an 
increa.se in the number of immuno¬ 
compromised humans as well as an 
increase in the cat pet population 
(20). 

The genus Cyclospora. The 
coccidian protozoan Cyclospora 
cayentanensis, which causes the 
human diarrheal disease, cyclo- 
sporosis occurs in tropical waters 
worldwide (19). It was first identi¬ 
fied in association with diarrheal ill¬ 
ness in Peru in 1985. The following 
year it was isolated from U.S. resi¬ 
dents who had traveled to Mexico 
and Haiti. In 1990, a contaminated 
drinking water fountain in the house 
staff quarters of a Chicago hospital 
w'as the source of several cases of 
this diarrheal illness (19). In 1996 
and 1997, outbreaks of cyclosporosis 
in the U.S. and Canada were linked to 
eating raspberries imported from 
(iuatemala. In addition, two out¬ 
breaks in Florida in 1997 were linked 
to the consumption of mirsculun (10) 
which is also known as spring mix. 
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field greens, or baby greens. Fresh 

basil was implicated as the probable 

vehicle of infection in another 

outbreak of cyclosporosis in north¬ 

ern Virginia, Washington, and 

Haltimore, MI), during June and July, 

199’'f//). 
The average incubation period 

of cyclosporosis is about one week 

after ingestion of the contaminated 

food. The microorganism infects the 

small intestine and causes a watery' 

and sometimes explosive diarrhea, 

fhe agent is shed in the feces. In one 

study done on Peruvian children, this 

shedding lasted for up to 23 days 

The infection can be treated with 

appropriate antibiotics but can be 

protracted if not treated. 

Algal agent 

fhe algal dynoflagellate Pfieste- 

ria pisck'ida and morphologically- 

related organisms were recently 

implicated in fish kills in estuarine 

waters in Mary land. In addition, they 

have been reported to have been 

associated with illness in some indi¬ 

viduals who had contact with these 

waters during the fish kills f / 5>. These 

organisms were originally described 

in 1982 by Burkholder while she was 

investigating fish kills in estuarine 

waters in North Carolina (3). 

A workshop to consider the pub¬ 

lic health response to Pfiesteria, held 

in Atlanta, GA, in September, 1997, 

was attended by representatives from 

eight eastern states, and the District 

of Columbia, as well as from the II.S. 

Food and Drug Administration, the 

National Institutes of Health, and the 

Centers for Disease Control and Pre¬ 

vention (15). 

Because of their high toxicity, 

these agents are felt to pose a signifi¬ 

cant public health threat in that they 

represent both an occupational and 

a recreational hazard. 

Unconventional agent 

liovine spongiform encephalopa¬ 

thy (BSF), also referred to as “Mad 

Cow” disease, is a chronic degenera¬ 

tive disease of the central ner\'ous 

system of cattle. It is caused by an 

agent that is not well understood, 

and that has been referred to as an 

unconventional virus or a prion. Epi¬ 

demiological data suggests that BSE 

in Great Britain may have been caused 

by feeding cattle rendered protein 

produced from scrapie-infected 

sheep. 

Both scrapie and BSE as well as 

Creutzfeldt-Jakob Disease (CJD), a 

human disease, are classified as trans¬ 

missible spongiform encephalopa¬ 

thies. In England in early 1997, 16 

cases of a variant form of CJD oc¬ 

curred in humans, which may have 

been linked to the consumption of 

meat derived from cattle that may 

have been fed rendered protein pro¬ 

duced from scrapie-infected sheep. 

To eradicate BSSE, agricultural 

officials in Great Britain have taken 

several steps to eradicate BSE which 

have included prohibiting the inclu¬ 

sion of mammal-derived protein in 

feed for all food producing animals 

and destroying all animals showing 

signs of BSE (32). 

CONCLUSION 

All of the diseases considered in 

this paper are associated with the 

environment in some way, have 

increased within the past two 

decades, and are of contemporary- 

public health significance. Fherefore, 

they must be of particular concern to 

environmental health professionals, 

who are and will continue to be called 

upon to help control these and simi¬ 

lar conditions that emerge in the 

future. 
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Botulism in Flavored Oils 

— A Review 
Anne LaGrange Loving 

Nine years ago, the FDA mandated 
addition of an acidifying agent to 
all garlic-in-oil preparations to 

prevent the growth of Clostridium 
botulinum. The popular media, as well as 
food trade publications, continue to print 
recipes for oils that contain garlic and 
other produce that may be contaminated 
with soil. Most of these recipes fail to 
mention the botulism risk or contain 
misleading and dangerously incorrect 
“safety” precautions. The FDA does not 
govern foods that are served in restaurants 
or private households. Although the 
scientific community may be well 
informed of the connection between 
botulism and flavored oils, the general 
public needs to be educated about this 
potentially deadly risk. 

introduction 

Botulism, one of the oldest recorded diseases, is 

caused by Clostridium botulinum. This disease strikes 

infrequently in the United States, but unfortunately for the 

few victims, it may be fatal. C. botulinum is capable of 

producing several very potent poisons (collectively called 

botulism toxin or botulin). The lethal dose of botulism 

toxin is approximately one nanogram (3, 26, 38)', it has 

been suggested that one gram of purified botulin could kill 

all the humans on Earth (49). 

C. botulinum is an anaerobic, spore-forming bacillus 

that commonly inhabits the soil. It produces highly resis¬ 

tant spores that can survive in the presence of oxygen, as 

in soil, for extended periods of time. Although people are 

likely to ingest some of these spores throughout their 

lifetimes, this usually presents no health risk, as C. botuli- 

num 'is generally unable to grow and produce toxins when 

it must compete with large numbers of microbes. If a few 

spores are ingested on, for example, raw produce, they 

would be unable to colonize in the presence of the 

resident intestinal flora. 

When a spore of C. botulinum enters a suitable 

environment, i.e., one that is anaerobic, lacks competing 

bacteria, and is at a compatible temperature and pH, it will 

transform into a vegetative bacillus and begin to multiply. 

As its metabolic activity and cell numbers increase, it will 

begin elaborating toxin. If C. botulinum begins to flourish 

in a food, such as a stew or soup, the food ultimately 

becomes poisoned. A proteolytic strain of C. botulinum 

that grows in food, will eventually cause the food to 

appear and smell “spoiled”; this is not the case with the 

nonproteolytic strains, many of which can flourish and 

elaborate toxin at temperatures as low as 3°C. 

A person who eats this food becomes ill, not because of 

ingestion of bacteria, but because of ingestion of toxin. 

Botulism toxin is a neurotoxin that blocks the release 

of acetylcholine at the neuromuscular junction and in 

much of the autonomic nervous system, resulting in an 

irreversible inhibition of muscle contraction. Within 18to 

36 hours (as little as four hours, or as much as eight days), 

a victim will begin to exhibit marked lethargy, weakness, 

and vertigo, usually followed by diplopia, blurred vision, 

progressive disphasia, and dysphagia paralytica. 'Fhe tongue 

becomes very dry and feels furry. Dyspnea, increased 

muscle weakness, abdominalgia, nausea, vomiting, con¬ 

stipation, dizziness, and headache also commonly occur. 

The paralysis progresses symmetrically downward, usu¬ 

ally starting with the eyes and face, to the throat, chest, 

and extremities. When the diaphragm and chest muscles 

become fully involved, respiration is inhibited, causing 

death from asphyxia and cardiac arrest. Throughout the 
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progression of these symptoms, the patient will be afe¬ 
brile, with no loss of mental acuity. If the patient is not 
treated promptly and correctly, the mortality rate is some¬ 
where between 30 and 75% (10, 16, 33)- The death rate 
varies with the specific type of toxin/s, toxin distribution in 
the food, and the patient’s size and general health. Suble- 
thal doses of botulism toxin may result in crippling disease 
and coma that may linger for many months, or even years. 
Timely administration of trivalent ABE antitoxin will sig¬ 
nificantly improve a victim’s chances of complete recov¬ 
ery; this assumes that correct and prompt diagnosis are 
coupled with availability of the antitoxin. 

The botulism toxin is thermolabile, although sources 
disagree as to the exact temperature and time needed for 
inactivation. Recommendations range from as little as 
5 minutes at 80°C to 10 minutes at 100°C (boiling) (15,16, 
26,3S)- Therefore, the toxin in even a highly tainted soup, 
stew, or sauce will be rendered harmless if the food is 
allowed to bubble on a stove for at least ten minutes and 
then served promptly. This heating does not kill the 
organism, which, however, will die in an autoclave or 
in the autoclave conditions of a stovetop pressure cooker. 
In response to the increased temperature, the organism 
sporulates in order to survive. The toxins, however, are 
destroyed by the heat. If the food is allowed to cool it will 
eventually reach a temperature at which the spores will 
once again germinate and begin reproducing, and the 
poison-producing cycle will recur. 

BOTULISM FROM FLAVORED OILS 

The public is generally aware of the potential danger 
of botulism in food in dented cans and homemade canned 
foods; knowledge regarding soups, stews, and sauces may 
be less widespread. Commercial canning is done under 
carefully controlled circumstances, which significantly 
minimizes incidences of botulism. There is, however, a 
relatively new and dangerous source for botulism, one 
about which many people are unaware: flavored oils, or 
oil infusions. 

In recent years, flavored oils have become increas¬ 
ingly popular in restaurants as well as in household kitch¬ 
ens. Practically any fruit, vegetable, berb, or spice can be 
immersed in a variety of oils; some chefs even use the 
shells of lobster and crab as an infuser. The essential 
flavors infuse into the oil, providing a convenient way to 
add some “zing” to a recipe. The most popular ingredient 
in these infusions is garlic. Frequently these preparations 
are not heated prior to consumption; they may be used on 
salad, bread, or pasta that is cooling on a plate. 

Vegetables, berbs, and fruits, especially those that 
grow on or under the ground, are very likely to have some 
degree of soil contamination. This introduces the possibil¬ 
ity that C. botulinum spores may be added to tbe recipe. 
If the produce is put into an anaerobic environment, such 
as a bottle of oil, botulism may result. In the 1980s, several 
cases of botulism involving garlic-in-oil preparations dra¬ 
matized this hazard. During 1985 in Vancouver, BC, 37 

people acquired botulism from a garlic-in-oil preparation 
(45). This was followed by a 1988 laboratory investi¬ 
gation into the survival of and toxin production by 
C. botulinum in garlic-in-oil preparations (41). Then, in 
February of 1989, three people in Kingston, NY, became 
ill, also from a garlic-in-oil infusion (25). Tbe FDA issued a 
ruling, ordering the removal from store shelves of all 
commercial garlic-in-oil preparations that lacked an 
acidifying agent, followed by a mandate requiring 
addition of an acidifying agent (such as phosphoric or 
citric acid) to all commercial garlic-in-oil preparations 
(12). Acid usually prevents the growth of C. botulinum, 
so any spores present in an infusion would not be able to 
flourisb and produce toxin. Ironically, if the environment 
does allow the toxin to form, a subsequent low pH (3 5 
to 6.8) will actually favor preservation of tbe toxin (16). 
Therefore, the acid must be added as the recipe is being 
prepared. Studies have also demonstrated that although 
C. botulinum generally prefers to grow in a competition- 
free environment, the presence of certain other microbes 
not only allows it to grow, but also to elaborate toxin at 
a lower pH than usual. In addition, some of these other 
microbes may produce metabolic byproducts that 
will increase the pH, thereby enabling a pH-sensitive 
C. botulinum to grow (1, 14, 28, 47). 

HOMEMADE AND RESTAURANT-PREPARED 

INFUSIONS 

The FDA mandate does not encompass homemade 
and restaurant-prepared oil infusions or commercial pre¬ 
parations distributed outside the United States; in 1993, 
in Italy, there were seven cases of botulism from com¬ 
mercially prepared eggplant-in-oil (48). Professional and 
homemaker cooks might not be aware of the risk involved 
when flavored oils are not prepared properly. 

Restaurant reviews from all over the country sing the 
praises of oil infusions, specifying ingredients such as 
truffles, roasted sweet peppers, tomatoes, herbs, snow 
peas, red peppers, garlic, curry, and sun-dried tomatoes. 
Each of these grows in, on, or near the soil, and each is 
immersed in oil, in an oxygen-free environment (9,11,17, 
18, 24, 29, 36, 39, 42 to 44). One rave review speaks of 
“jewel-toned oil infusions poured from bottles on display” 
(42), implying that they are on a shelf, unrefrigerated. 
Perhaps some, or all, of these restaurants prepare fresh 
infusions daily, discard unused infusions that are more 
than a day old, add acidifying agents, or refrigerate the 
bottles to retard bacterial growth, but, because tbe pub¬ 
lished reviews do not indicate whether any precautions 
are taken, a reader who is not educated in microbiology 
would remain uninformed of the risks. 

Many recipes that are published in the media come 
directly from restaurant chefs and do not mention the 
botulism risk (5,6,8,13,21,23,27,32,34,35,37,40,46). 
One such reference, which includes “Healthier Eating 
Habits” in the title, says: “A basic recipe could read: ‘take 
any aromatic substance, such as a vegetable. Chop it up. 
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add some pepper, put the ingredients in a jar, and cover 

with oil. Let steep for a few hours or days, and presto! 

The variations can be endless’” (8). This same article 

continues, “Moreover, infused oils have a long shelf life, 

as much as six months, depending on the ingredients.” 

Another mentions leaving the ingredients in the oil for 

a week to “rest” (27). Certainly the word “botulism” 

would likely make most readers turn the page to another 

recipe, but the need to add an acidifying agent could be 

stressed, without including the gory details of muscle 

paralysis and death from asphyxia. 

NEED FOR PUBLIC EDUCATION 

Some published references do address the botulism 

issue but fall short of the safety mark in one way or 

another (2, 4, 7, 20, 30). A popular cookbook (46) 

suggests leaving a garlic-in-oil preparation uncovered, so 

that botulism won’t develop, erroneously suggesting that 

air on the surface of the oil will provide an oxygen-rich 

atmosphere. An article in the New York Times (27) 

correctly indicates that oil is no longer sterile after being 

infused, but wrongly states that when tightly covered and 

stored in the refrigerator these infusions are safe for 

several weeks or months. Parade Magazine published a 

correction to an oil infusion recipe, suggesting that one 

tablespoon of white vinegar should be added per cup of 

oil, after which the mixture should be shaken, stored in 

the refrigerator, and kept for only three days (20). This 

correction is commendable, but botulism is never 

mentioned, so again the uneducated reader remains 

uninformed of the urgency involved with this critical 

step. Only rarely does an article mention the botulism risk 

and address it correctly (19, 22, 31)- 

Food editors, chefs, cookbook authors, and restau¬ 

rant critics need to understand the potentially life-threat¬ 

ening hazard of oil infusions, while keeping perspective 

and realizing that many people will continue to make 

these preparations in spite of any possible risks. Readers 

should be educated about the risks and advised about 

certain precautions, that will greatly decrease the risk 

of botulism (Table 1). 
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Mow Available 
From the lAMFES 

Audiovisual Lending Library 

The Heart of HACCP: In Plant Application of HACCP Principles — This video is designed to give your 
plant personnel a clear understanding of the seven HACCP principles and practical guidance on how to apply 
these principles. 

Cleaning and Sanitizing in Vegetable Processing Plants: Do It Well, Do It Safely! — This video 
shows how to safely and effectively clean and sanitize in a vegetable processing plant. (Also available 
in Spanish) 

Smart Sanitation: Principles and Practice for Effectively Cleaning Your Plant — This video is a practical 
training tool that provides an understanding of the food safety impact of employees’ day-to-day cleaning and 
sanitizing activities as well as recognizes the importance of an employee’s role in your company’s food safety 
programs. 

Plastics Recycling Today: A Growing Resource — Recycling is a growing 
segment of solid waste management programs and this video shows how 
plastics are handled from curbside pick-up through the recycling process 
to the end use by consumers. 

For additional information on any of these videos contact Karla Jordan 
at lAMFES Phone: 800.369.6337 or 515.276.3344; Fax: 515.276.8655; 

E-mail: kjordan@iamfes.org. 
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Health Hazards of Ozone¬ 
generating Air Cleaning Devices 

Ozone-generating devices are being marketed 

to the public as a solution to indoor quality 

problems. Ozone generators are available in 

three forms: in-duct units for central air systems, 

portable indoor units, and personal units that are worn 

on the body. They are promoted as effective “air 

purifiers,” especially to people sensitive to indoor air 

pollutants. Manufacturers often refer to the ozone as 

activated oxygen, trivalent oxygen or nature’s air 

purifier to suggest that it is safe. They advertise ozone’s 

ability to oxidize indoor air pollutants and “leave only 

carbon dioxide, water, and breathable oxygen.” How¬ 

ever, independent studies have shown that ozone gen¬ 

erators do not effectively destroy microbes, remove 

odor sources, or reduce indoor pollutants enough 

to provide any health benefits. More alarming, these 

devices can generate excessive levels of ozone and 

may contribute to eye and nose irritation or other 
respiratory health problems for users. 

HEALTH HAZARDS OF GROUND-LEVEL OZONE 

Ozone in the upper atmosphere (or stratospheric 

ozone) is naturally occurring and environmentally 

beneficial; it shields the earth’s surface from the sun’s 
harmful ultraviolet light. It is important not to confuse 
this with the fact that ozone in the earth’s lower 

atmosphere, where we live and breathe, is a harmful 

air pollutant. Ground-level ozone is regulated by 
Federal and State Clean Air legislation. The California 
Ambient Air Quality Standard for ozone is 90 parts 
per billion (ppb) averaged over one hour. The federal 
regulation is in transition; a new standard of 80 ppb 
for 8 hours is being phased in to replace the existing 
one-hour standard of 120 ppb. 

'I'he state and federal standards are supported by 

documented health effects of ozone measured in 

human and animal studies; these are summarized in 

a number of government reports (I, 2, 3)■ Exposures 

to ozone concentrations can cause various health 

effects (4, 5): 

• Moderate levels can irritate the eyes, nose, 

throat, and lungs; 

• Low-level exposures have been shown to 

cause significant temporary decreases in lung 

capacity in healthy, exercising adults. 

• Some asthmatic individuals are especially 

susceptible to ozone toxicity, which includes 

constricting airways. 

• Short-term exposures can cause increased 

sensitivity to airborne allergens and other 

irritants, and it can impair the body’s immune 

system. 

• Summertime ozone episodes in the northeast¬ 

ern U.S. lead to 10 to 20% increases in hospital 

admissions and emergency room visits. 

• Human population studies of long-term 

exposures to low-level ozone indicate that 

it may lead to permanent reduction in lung 

capacity; animal studies have shown chronic 

high-level exposures can cause lasting struc¬ 
tural damage in the lungs. 

• Children, especially asthmatics, are most at risk 

from exposure to ozone. 

ARE OZONE-GENERATING AIR CLEANERS SAFE 

AND EFFECTIVE? 

The permissible exposure limit for ozone in 

the workplace is 100 ppb for 8 hours (6). The U.S. 

Food and Drug Administration (FDA) has set the limit 

for ozone produced by medical devices at 50 ppb. 

Ozone is often used in water to kill microbes. 

However, it is not effective in air as a biocide (i.e., 

killer of bacteria and fungi), except at extremely high, 

unsafe levels (7) (e.g., more than 3000 ppb). Ozone’s 

effectiveness to oxidize chemical air pollutants “to leave 

only carbon dioxide, water, and breathable oxygen” is 

also unproven. A number of independent studies have 

concluded that safe levels of ozone do not effectively 
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SAFER, MORE EFFECTIVE AIR CLEANERS 
ARE AVAILABLE 

oxidize air pollutants or improve indoor air quality 

(8, 9, 10). Over the last 20 years, billions of dollars have 

been spent in this country to reduce levels of smog and 
its main ingredient, ozone. Ironically, ozone generators 
are being marketed heavily as a means to “purify” 
indoor air. 

An even greater concern about the use of ozone 
generators is that they can readily produce unsafe 
ozone levels in the rooms they are used. Numerous 
studies on commercial and residential units have found 
that the devices produce room concentrations far in 
excess of the FDA, worker, and outdoor air standards 
(11, 12, 13, 14). While most units on the market can 
produce dangerous levels of ozone, few include 
controllers to prevent ozone levels from exceeding safe 
limits. Some new models have “ozone sensors,” but 
their effectiveness has not been independently 
evaluated. Ozone gas initially produces a sharp odor; 
however, it dulls the sense of smell after a brief period 
of continuous use. Hence, perceived odor is not a 
reliable indicator of ozone’s presence. 

Questions often arise whether ozone air cleaners 
are appropriate for use in unoccupied spaces. They 
are sometimes promoted to treat homes, furniture, and 
clothing after fires to remove smoke odors. Ozone is a 
strong oxidizer that will accelerate the degradation of 

rubber, upholstery, paints, and other materials. Hence, 

even when used in unoccupied areas, ozone genera¬ 

tors can cause damage to building materials and 

electronic devices. 

RECENT ACTIONS 

The California Department of Health Services 

(DHS) issued a warning about ozone air cleaning 

devices in April 1997 (15). In recent years, Minnesota, 
North Carolina, and Florida have taken a variety of 

actions to prevent public health hazards from ozone 
generators in their states. On December 30, 1997, the 
Federal Trade Commission (FTC) filed suit against the 
industry’s leading manufacturer (Alpine Industries, 
Inc.) for violating their 1995 consent order with FTC 
(16). The 1995 order required that ozone generator 
manufacturers halt their practice of making unsup¬ 
ported, misleading health claims about the ability 
of their products to remove indoor air pollutants 
and prevent or relieve allergies, asthma and other 
conditions. In addition, the manufacturers had been 
required to stop making unsupported claims that 
their devices are more effective than other air cleaning 
methods and that they do not create harmful by¬ 
products. The current FFC action alleges that Alpine 

Industries has continued these practices. Related 

complaints can be directed to the FT(- (17). 

The best way to resolve indoor air quality prob¬ 

lems is to remove the pollutant sources or prevent 

emissions in the first place. Improving fresh-air 

ventilation is also beneficial. When an air cleaner is 

needed, safe and more effective models are available 

that can remove air contaminants without the health 

risks caused by ozone. These devices can use high 

efficiency particle arrestance (HEPA) filters, activated 

carbon, electrostatic precipitators, and/or particle 

ionizers (Note; precipitators and ionizers can generate 

low levels of ozone). Evaluations of household air 

cleaners have been published by the Consumers 

Report (14), the American Lung Association (ALA) 

(18) , and U.S. Environmental Protection Agency (EPA) 

(19) . The former two reports give explicit warnings 

against ozone-generating devices. The Consumer 

/?e’/?orf5’authors conclude, after performing tests, that 

they "wouldn’t recommend an ozone generator even 

as a last resort.” 

1. California Department of Health Services. 1987. Recommen¬ 

dation for an Ambient Air Quality Standard for Ozone. Report 

to the C;alifomia Air Resources Board. Available from CDHS, 

2151 Berkeley Way, Berkeley, CA. 

2. California Air Resources Board. 1987. Effects of ozone on 

health. Research Division Technical Support Document. Avail¬ 

able from CARB, P.O. Box 2815, Sacramento, CA. 

3. U.S. EPA. 1996. Air quality criteria for ozone and related 

photochemical oxidants. (See Ch. 7. Human health effects). 

Report No. EPA/(>00/P-95/004cF. 

4. Lippmann, M. 1989. Health effects of ozone: A critical review. 

J. Air Pollution Control AsstK'. 39:672-695. 

5. U.S. EPA. 1997. Health and environmental effects of ground- 

level ozone. OAQPS Fact Sheet. Available at ttnwww.rtpnc. 

epa .gov/naagsfm/03health. htm. 

6. American (;onference of Governmental Industrial Hygienists. 

1997. Threshold Limit Values for Chemical Substances and 

Physical Agents. ACXilH, (ancinnati. OH; these are incorpo¬ 

rated as Permissible Exposure Limits for Chemical (Contami¬ 

nant in the Cal/OSHA Title 8 Code of C.alifomia Regulations. 

7. Foard, K. et al. 1997. Investigation of gas-phase ttzone as a 

potential biocide. Appl. Occup. Environ. Hyg. 12:535-542. 

8. U.S. EPA. 1995. Ozone generators in indoor air settings. 

Report No. EPA-f)00/R-95-154. 

9. Boeniger, M. F. 1995. Use of ozone generating devices to 

improve indoor air quality. Am. Indust. Hyg. Ass(K’. Joum. 

56:590-598. 

10. Shaughnessy, R. J., E. Leventin. J. Blocker, K. L. Sublette. 

1994. Effective of portable indoor air cleaners: Sensorv’ testing 

results. Indoor Air. 4:179-188. 

11. Shaughnessy R. J., and L. Oatman. 1992. The use of ozone 

generators for the control of ind«)or air contaminants in an 

<K'cupied environment p. 318-324. In Indoor Air Quality ’91: 

Healthy Buildings. Atlanta, GA: ASHRAE, Inc. 
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Resources Board, P.O., Box 2815, Sacramento, CA 95812; 
E-mail: tphillip@arb.ca.gov. 

Publications that 
fit your needs... 
available from the National Food 

Processors Association (NFPA) 

• Aseptic and thermal processing 

• Crisis management: 
recalls and withdrawals 

• Packaging technology 

Foil • New technologies 

Piianiu • State regulations 

issotiiiiii • and more 

Check our Publications 

Catalogue on our Web Site: 

www.nfpa-food.org 

or call Customer Service 
at 202/639-5954! 

Reader Service No. 246 lAMFES Sustaining Member 

See us at lAMFES Booth #305 

Because you are in daily 

contact with germs you need 

to take extra care to avoid 

spreading disease and infection. 

Since 1968, the “Gk) GiemiT“” system 

has been used to teach effective 

handvi/ashing and cleaning tech¬ 

niques. “Glo Germ^“” powder and 

lotion contain safe, 

inert “Germs You Can 

See” that glow when 

exposed 

to standard 

Ultraviolet light. 

Glo Germ Company^^ 
P.O. Box 537 Moab, UT 84532 

1-800-842-6622 • FAX 801-259-5930 
http://www.glogerm.com 

lAMFES Sustaining Member Reader Service No. 221 
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Copyright© lAMFES, 6200 Aurora Ave., Suite 200W, Des Moines, lA S0322 

Book reviewed by: Ebenezer R. Vedamuthu, Ph.D., Chief Microbiologist, Quest International Flavors 

& Food Ingredients Co., Rochester, MN 

Book Review 
Applied Dairy Microbiology 

Edited by; Elmer H. Marth and James L. Steele, University of Wisconsin, Madison, Wisconsin 

0 s the editors state in their introduction, this 

book is intended to serve as an update to 

earlier books on dairy microbiology. The 

last edition of the two standard texts on dairy 

microbiology came out in 1957. So there is a 
definite need for a book to update information on 
this branch of science. The book includes selected 
topics where new developments and emphasis have 
taken place because of market trends and break¬ 
throughs in science and technology. The selected 
topics are addressed in individual chapters written 
by different authors, who are recognized experts in 
those areas. The chapters are well organized and 
written in lucid style, and are very informative. In 
general, this book largely meets the intent of the 
editors. 

The largest chapter in the book deals with the 

pathogens found and transmitted through dairy 

products. Although the issues addressed in this 

chapter are important, the chapter could have been 
considerably shortened by emphasizing only the 

newly emerging pathogens. More emphasis could 

have been given to the two topics covered in 

Chapter 7 in the book. With the explosive growth 

in the knowledge on the physiology, metabolism and 

genetics of dairy starter bacteria over the past two 

decades, metabolism could have been treated in one 

chapter, and genetics in another. This way these two 

topics could have been discussed in greater detail 

and depth. Because worldwide interest in the 

genetics of dairy starter bacteria is a relatively 
recent phenomenon, an introduction to molecular 
biology and a historical account of the development 
of this exciting area of study would have been valu¬ 
able for undergraduate students, and interested 
workers in the dairy industry. Physiological studies 
on starter bacteria, expanding understanding of 
their metabolism, fundamental knowledge of their 
enzymatic systems, and emerging possibilities in 
metabolic engineering of starter bacteria could have 
been discussed in a separate chapter devoted to 
metabolism and physiology. But on a whole, this 
book will fill the void that has been felt over the 
years in prescribing a suitable updated text for dairy 
microbiology, and as a reference for those working 
with dairy products in the industry. 

For copies of Applied Dairy Microbiology- 
Mail requests to: Marcel Dekker, 270 Madison Ave., New York, NY 10016-0602; Phone: 21 2.696.9000; Fox: 21 2.685.4540. 
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Highlights of the Executive Board Meeting 

May 17-18,1998 
Des Moines, Iowa 

Following is an unofficial summary of Exec¬ 
utive Board actions from the lAMFES Executive 
Board Meeting: 

Approved the following: 

Minutes of February 1-3, 1998 Executive 

Board Meeting. 

Minutes of February 1 and 2 Executive 
Session. 

Votes taken by E-mail since the February 
1998 Meeting. 

Co-sponsorship of the NSF Food Safety 

Conference. 

Budget for Fiscal Year Ending August 31, 

1999. 

Implementation of short and long-term 
disability coverage for lAMFES employees. 

Deferred setting a contribution percentage 
for the lAMFES’ employees’ retirement 
plan until the fall 1999 Executive Board 
meeting. 

Discussed the following: 

Long range planning. 

Update on the timeline for a proposed 
Association name change to International 
Association for Food Protection. 

Secretary election results — James Dickson, 
Iowa State University elected. 

Membership update — Member cards and 
certificates, tiered level program for 
Sustaining Members, recognition for 30 + 
year Members. 

Quality check procedures for Journal 
mailing labels. 

lAMFES’ Web site — Annual Meeting 
program and information, links, listserv, 
and Membership directory online. 

Update on the role of lAMFES in the fall 
’98 ILSI sponsored conference. 

Report from the lAMFES advertising sales 
representatives. 

Revisions to the lAMFES Employee Manual. 

Journal of Food Protection MS #97-68. 

Improvements in Journal of Food 

Protection copy-editing backlog. 

Annual Meeting Commercialism Policy 
and if it applies to lAMFES Journals. 

Executive Board Member attendance 
and presentations at Affiliate Meetings. 

Suggestions for June 1998 Affiliate 
newsletter. 

Recognition of Affiliate-sponsored students 
at the Annual Meeting. 

Good response received from Affiliates 
of their required Annual Reports. 

Update on progress by the Committee 
on Communicable Diseases Affecting Man 
on revising the Procedures to Investigate 
Foodborne Illness manual. 

lAMFES Members to chair Committees, 
Professional Development Groups, Task 
Forces, and Support Groups. 

Agenda for the Past Presidents’ Advisory 
Committee meeting. 

Report on the lAMFES HACCP Workshop 
held in San Francisco, California. 

1998 lAMFES Annual Meeting Workshops. 

1998 lAMFES Annual Meeting planning. 

Planning for 1999, 2000, 2001, 2002 
and 2003 lAMFES Annual Meetings. 
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THE lAMFES FOUNDATION FUND 
WILL BE SPONSORING 

A SILENT AUCTION AT THE 
85TH ANNUAL MEETING! 

WATCH FOR AI>l)ITIONAL INFORMATION 

ON THE SILENT AUCTION 

We are looking for members to donate items for the Silent Auction. 
All proceeds go to the LAMFES Foundation Fund. 

What is the lAMFES Foundation Fund? 

The Foundation Fund is supported by membership of LVMFES sustaining members 

and from individual members. Sustaining members are corporations, companies, and 

individuals whose business interests reflect the goals and mission of lAMFES. Funds 

in the Foundation are kept separate from the operating funds of LVMFES and are 
used for worthy causes which enrich the Association. 

The Foundation Fund supports: 

• Ivan Parkin Lecture 

• Audio-Visual Lending Library 

• Go-sponsorship of the Grumbine Award 

• Developing Scientist Oral and Poster Gompetition 

• Shipment of volumes of surplus JFP and DFES journals to developing 

countries through FAO in Rome 

• Recruitment of exceptional speakers for the LVMFES Annual Meetings 

Why should I contribute to the lAMFES Foundation Fund? 

Any contribution, no matter how large or small will help build a secure Foundation 

for the future of LVMFES. The future of LVMFES depends on how well we can meet 

the needs of our membership in providing educational programs, journals, products, 

and services, and on how well LVMFES fulfills its mission. The Foundation Fund was 

created to provide a long-lasting legacy of information and service for protecting the 

milk, food, water, and environment throughout the world. 

If you would like to donate to the Foundation Fund and/or the Silent Auction, 

please contact Lisa Ilovey at 800.369.6337; 515.276.3344; Fax: 515.276.8655; 

or E-mail: lhovey@iamfes.org. 

^___J 
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NewMembers 

CANADA 
Marguerite L Crichton 

Pamialat Canada 
Brampton, Ontario 

Sarah E. Grant 

University of Guelph 
Guelph, Ontario 

Maureen Howes 

Canadian Food Inspection Agency 
Mississauga, Ontario 

Joe Korpan 

MUS Laboratories 
London, Ontario 

David McRae 

G.A.P. EnviroMicrobial Services, Inc. 
London, Ontario 

Paul Medeiros 

Burger King Restaurants 
Etobicoke, Ontario 

Rupinder Panayach 

University of Alberta 
Edmonton, Alberta 

Charles Shagass 

Richardson Foods Limited 
St. Maty'S, Ontario 

ITALY 
Mara Stecchini 

University of Milan 
Feletto, Umberto 

JAPAN 
Thiney Pierre>Louis 

Biomerieux, Tokyo 

Shigeki Yamamoto 

National Institute of Public Health 
Tokyo 

PUERTO RICO 
Victoria Cerame 

P. Campofresco, Inc., Santa Isabel 

Ariel Santiago 

University of Puerto Rico, Lajas 

SAUDI ARABIA 
Madani Al Arabi 

Saudi Arabian Airlines Catering 
Jeddah 

SOUTH AFRICA 
Thureyah Manie 

University of the Western Cape 
Bellville 

UNITED STATES 

ARIZONA 

Tracy Morgan 

Wal-Mart Stores, Inc., Bentonville 

CALIFORNIA 

Phillip Blagoyevich 

Dairy and Food Labs, Inc. 
San Ramon 

Winnie Kovac 

Trader Joe’s, So. Pasadena 

Ernest J. Oliveras 

ANRESCO, Inc., San Francisco 

Jenny Paukova 
Chef America Inc., Chatsworth 

' Nick Tetlow 

i Blentech, Santa Rosa 

Marian Wachtel 

USDA-ARS WRRC-FSH, Albany 

James Wagner 

Canyon Country 

DISTRICT OF COLUMBIA 

Katie Egan 

Novigen Sciences, Inc., Washington 

FLORIDA 

Jill G. Cooper 

Ardmore Farms, Deland 

Jack Grosskopf 

Signature Brands, LLC, Ocala 

Romi Jay 

I Instyle Consultants, Miami 

Barry S. Michaels 

Georgia-Pacific Corp., Talatha 

Erika Schwender 

j Fresh Mark Corp., Mascotte 

Todd Silberg 

: Darden Restaurants, Inc., Orlando 

Mark A. Tocci 

I Judge Inc., Tampa 

GEORGIA 

Walairut Chantarapanont 

j Griffin 
i 

Mingwei Chen 
1 Continental Grain, Co., Athens 
I 

Michele L. Palmertree 

University of Georgia, Athens 

ILLINOIS 

Davi Barowsky 

Dominick’s, Northlake 

Kim Knutson 

I Original American Scones, Oak Park 

i Donald A. Ross 

I Bestfoods, Franklin Park 
! 

I INDIANA 

George Bachnivsky 

MSKTD and Associates, Fort Wayne 

KANSAS 

Kenny F. Chuang 

j Dixon Tom-A-Toe, Kansas City 

Mark D. Schafer 

! Kansas State University, Manhattan 

KENTUCKY 

James R. Sutton 

I All Star Dairy Assn., Lexington 
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Abigail Villalba 

University of Kentucky, Lexington 

MARYLAND 

Adonis V. Moe 

Frito-Lay Inc, Aberdeen 

Steven Wilson 

NOAA Seafood Inspection 

Silver Spring 

MICHIGAN 

Mary C. Bollenger 

Amway C>orp., Ada 

John Lopes 

Microcide, Inc., Troy 

Lesley A. Thomas 

Biosan Laboratories, Inc., Warren 

MINNiSOTA 
Kurt E. Deibel 

(ieneral Mills, Minneapolis 

Solom A. Hoj Ibrahim 

University of Minnesota, St. Paul 

MISSISSIPPI 

Molly R. Holland 

Periy’ Co. Health Dept. 

New Augusta 

John L. McKillip 

Mississippi State University 

Mississippi State 

MISSOURI 

Ronald L. Hilliard 

Jackson Cx). Public Works 

Independence 

Steve L. Sikes 

Uape Ciirardeau Cx). Health Dept. 

Uape (lirardeau 

NEBRASKA 

Chris K. Dwyer 

Raven Biological Labs, Omaha 

NEVADA 

Jim Hogan 

Health Protection Serv ices 

C^arson City 

NEW JERSEY 

Martin B. Cole 

Nabisco, Inc., East Hanover 

James Gory 

Manhattan Bagels, Eatontown 

Philip Kim 

Bergen Community College 

(Tesskill 

Gory L. Moore 

Kings Supermarkets, West Caldwell 

Paulo Perils 

Taste It Presents, Inc., Kenilworth 

NEW YORK 

Rubens M. Barbosa 

New York 

Sulermon Abu Toyeh 

Royal Jordanian Catering Dept. 

New York 

NORTH CAROLINA 

Jennifer L. Smith 

Virginia Tech, Huntersville 

Melissa C. Taylor 
North C-arolina State University 

Raleigh 

OHIO 

Amio Brunson 

r. Mar/etti, C'olumbus 

Dennis W. Dunn 

Texo Cx)rp., (xncinnati 

Matthew P. Smith 

Swagelok, Willoughby 

David M. Vollino 

Eagle Family Foods, (x)lumbus 

OREGON 

Wondo J. Coulombe 

Tillamook Cheese, Tillamook 

PENNSYLVANIA 

Jackie Caplinger 

Kunzler and Co., Inc., Lancaster 

SOUTH CAROLINA 

Joe C. Neely 

South Carolina Dept, of Health 

& Env. Control, Columbia 

VIRGINIA 

Gregory A. Ghorst 

McLane Foods, Falmouth 

WASHINGTON 

Chris Barrett 

Washington State Dept, 

of Agriculture, Olympia 

WEST VIRGINIA 

Theresa L. Guthrie 

WVDA, C:harleston 

WISCONSIN 

Greg M. Burnham 

LI.S. Army, Kenosha 

Michael L. Duer 

Grande Cheese C^o.. Brownsville 

Hsing-Yi Hsieh 

Appleton 

Rory J. Redemann 

Kraft Pizza (x).. Little C'.hute 

Eric R. Thomsen 

Schoep's Ice (Team, Madison 

New lAMFES Sustaining Members 

Edward L. Bradley Carl Groenewegen 

Neogen Corporation Diversey Lever DuBois 

Lan.sing, Ml (xncinnati, OH 
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AffilioteOfficers 

ALABAMA ASSN. OF MILK, 
FOOD& ENVIRONMENTAL 

SANITARIANS 

Pres., Ronnie Sanders... Montgomery- 
Pres. Elect, I.anee Hester 
.Montgomery 

Vice Pres., Hd Mabry-.Cioyvarts 
Sec’y. Treas., Patricia Lindsey- 
.(luntersville 

Past Pres., Ken Reamer 
.Montgomery- 

Delegate, (i. M. Ciallaspy 
.Montgomery- 

Mail all correspondence to: 
Patricia Lindsey 
Marshall (lounty Health Dept. 
P.O. Drayy cr 339 
C'luntersville, AL 33976 
205.382.4926 

ALBERTA ASSN. OF MILK, 
FOOD & ENVIRONMENTAL 

SANITARIANS 

Pres., Elaine Dribncnky.Red Deer 
Past Pres., Doug Karlson ... Edmonton 
Pres. Elect, (ian- Ciensler ... Iklmonton 
Sec’y., Allan Hayman. Ledue 
Treas., Bonnie Jensen   Edmonton 
Delegate, I.ayvrence Roth 
. Edmonton 

Mail all correspondence to: 
I^awTcnce Roth 
Food Quality Branch 
Alberta Agriculture, Food 
and Rural Development 
6909 - 116 St., 5th Floor 
Edmonton, Alberta 
(Canada T6H 4P2 
403.427.4054 

CALIFORNIA ASSN. OF DAIRY 
& MILK SANITARIANS 

Pres., Ed Wensel.Livermore 
Past Pres., Les Wood. Benicia 
1st Vice Pres., (»ary Timmons 
.Ontario 
2nd Vice Pres., Anne Quilter 
Goldstein. Benicia 
Exec. Sec’y. Treas., John Bruhn 
. Davis 

Recording Sec’y., Giselle l\iekett 
.Vallejo 

Delegate, John Bruhn . Davis 

Mail all correspondence to: 

Dr. John C. Bruhn 

Dairy Research & Information ('.tr. 

University of ('alifomia-Davis 

Food Science and Technology 

One Shields Avenue 

Davis, CA 95616-8598 

530.'’32.2191 

CAROLINA'S ASSN. OF MILK, 

FOOD & ENVIRONMENTAL 

SANITARIANS 

Pres., Joe Neely.Catlumbia, SC 

Vice Pres., Susan (irayson 

.(^aiy, NC 

Sec’y., Beth Johnson 

.Columbia, S(; 

Treas., Jennifer Quinlan 

.Raleigh, NC 

Delegate, lk.'th Johnson 

.Catlumbia, SC' 

Mail all correspondence to: 

Joe Neeley 

SC.DHEC Division 

of Environmental Health 

2600 Bull St. 

Columbia, S(] 29201 

803.933."’890 

CONNECTICUT ASSN. 

OF DAIRY & FOOD 

SANITARIANS, INC. 

Pres., (a)lleen Mcars. Windsor Locks 

Vice Pres., David Herrington 

.Middlefield 

.Sec’y., Donald Shields.Hartford 

Treas., Kevin Gallagher.Hartford 

Delegate, Saty akam Sen.Bristol 

Mail all correspondence to: 

Kevin Ciallagher 

Dept. C4)nsumer Protection 

(Food Div.) 

State Office Bldg., Rm #167 

163 (Capitol Avenue 

Hartford, C;T 06106 

203.366.4716 

FLORIDA ASSN. OF MILK, 

FOOD & ENVIRONMENTAL 

SANITARIANS, INC. 

Pres., Buddy Ijcvins.Tallaha.s.see 
Pres. Elect, Buddy Levins 
.Tallahassee 

Past Pres., Marian Ryan 
.Winter Haven 

Sec’y. .Shelly Dell.(iaine.sville 
Treas., Bill Thornhill 
.Winter Haven 

Delegate, Peter Hibbard.Orlando 

Mail all correspondence to: 
Bill Thornhill 
3023 Lake Alfred Road 
Winter Haven, FL 3.3881 

941.299.6333 

GEORGIA ASSN. OF FOOD 

& ENVIRONMENTAL 

SANITARIANS 

Pres., Ed (iiera.Atlanta 

Vice Pres., Tori Stivers.Atlanta 
Past Pres., Yao-yyen Huang... Athens 
Sec’y., Judy Harrison.Athens 
Treas., James (7 (;amp.Neyvnan 
Delegate, David Fry-.Lilbum 

.Mail all correspondence to: 
Judy Harrison 
GAFES Secretary 
C.ooperative Extension Service 
Hokc-Smith Annex 
University of (ieorgia 
Athens, CiA 30602 

706.342.3773 

IDAHO ENVIRONMENTAL 

HEALTH ASSN. 

Pres., Edgar Hale.C.oeur d’Alene 

Pres. Elect, Edyvard Manigg 
.Pocatello 

Past Pres., Steve Bastian.Preston 

Sec’y. Treas., Tom Hepyvorth 

. Pocatello 
Delegate, Fxlgar Hale .... (xxrurd’Alena 

.Mail all correspondence to: 
Dale King 
P.O. Box 12.39 

Orofino, ID 8.3344 

208.476.7830 
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Mail all correspondence to: 

Monica Streicher 

3281 4()th Street 

Arlington, lA 50606 

319.933.4521 

ASSOCIATED ILLINOIS MILK, 

FOOD & ENVIRONMENTAL 
SANITARIANS 

Pres., Karen Engebretson 

. Rockford 

Pres. Elect, (>ary Kuhlmann 

.Springfield 

1st Vice Pres., Leroy Dressel 

.Highland 

2nd Vice Pres., Michelle Clark 

. Rockford 

Sec’y- Treas., Nicolette Oates 

.Palos Heights 

Past Pres., Wayne Knudson.Cary 

Delegate, C'harles Price.Lombard 

Mail all correspondence to: 
Nicolette Oates 
11920 South ■’4th Avenue 
Palos Heights, IL 60463 
773.722.7100 

INDIANA ENVIRONMENTAL 

HEALTH ASSN., INC. 

Pres., Stephanie Dunlap 

.Indianapolis 

Pres. Elect, Dave lumm ... Indianapolis 

Vice Pres., John Hulewicz.Cioshen 

Treas., Rick Brown.Winchester 

Sec’y., Margaret Voyles 

.Indianapolis 

Past Pres., Cyndi Wagner 

.Indianapolis 
Delegate, Helene IJhlman 
.Hammond 

Auditor, Melissa Ackerman 
.Indianapolis 

Auditor, Jennifer Warner 

.Indianapolis 

Mail all correspondence to: 
Helene llhlman 
Hammond Health Dept. 
649 Conkey Street, East 
Hammond, IN 46324 

219.853.6358 

IOWA ASSN. OF MILK, 
FOOD & ENVIRONMENTAL 

SANITARIANS, INC. 

Pres,, Norieta Kramer.Arlington 

Pres. Elect, Jon Knight .Waterloo 

Past Pres., Herb Belz.Slater 

Sec’y. Treas., Monica Streicher 

.Arlington 

Delegate, Randy Hairson .... Dubuque 

KANSAS ASSN. 

OF SANITARIANS 

Pres., Mary Glassbumer.Chanute 

Past Pres., Marvin Simonton 

.Wellington 

1st Vice Pres., Joe Funk.Salina 

2nd Vice Pres., Dan Patridge 

. Hutchinson 

Sec’y., Chris McVey.Emporia 

Treas., Greg Willis.Hoisington 

Mail all correspondence to: 

Chris McVey 

Lyon County Health Dept. 

420 W. 15th Avenue 

Emporia, KS 66801 

316.342.4864 

KENTUCKY ASSN. OF DAIRY, 
FOOD & ENVIRONMENTAL 

SPECIALISTS 

Pres,, Jim Wesley. Somerset 

Pres. Elect, Johnny Summers... Hazard 

Vice Pres., Timothy Wright 

.Versailles 

Past Pres,, Ed Cecil.Owensboro 

Sec’y., Brenda Haydon.Frankfort 

Treas., Judy True.Frankfort 

Delegate, Judy True.Frankfort 

Mail all correspondence to: 

James Wesley 

Lake Cumberland District 

Health Department 

P.O. Box 800 

Somerset, KY 42502 

KOREA ASSN. OF DAIRY, 
FOOD AND ENVIRONMENTAL 

SPECIALISTS 

Pres., Choong II Chung.Seoul 

1st Vice Pres., Kook Hee Kang 

.Kyunggi-do 

2nd Vice Pres., Duck Hwa C^hung 

. Kyungnam 

Sec’y., Dong Kwan Jeong.Pusan 

Auditor, Yoh C,hang Yoon.Seoul 

Delegate, Deong hwan Oh.Pusan 

Mail all correspondence to: 

Dong Kwan Jeong 
Department of Food and Nutrition 

Kosin University 

Youngdo-Ku 

Pusan 606-701 

Korea 

82.51.400.2330 

MASSACHUSETTS MILK, 
FOOD & ENVIRONMENTAL 

INSPECTORS ASSN. 

Pres., Gail Stathis.Springfield 

Past Pres., David Kochan 
.Northampton 

Vice Pres., Christine Majewski.. Boston 
Sec’y. Treas., Fred Kowal 
.South Hadley 

Delegate, Barb Kulig 
.West Springfield 

Mail all correspondence to: 
Fred Kowal 

49 Pine Street 

South Hadley, MA 010"’5 

413.592.5914 

METROPOLITAN ASSN. 
OF DAIRY, FOOD 

AND ENVIRONMENTAL 
SPECIALISTS 

Pres., Eileen Wachowski 

. New Rochelle, NY 
Past Pres., Donald Hammer 

.Markon, NJ 

1st Vice Pres., Gloria Dougherty 

.Montague, NJ 

2nd Vice Pres., Carol A. Schwar 

.Alpha, NJ 

Sec’y, Treas., Dennis Tidwell 

.Hamilton, NJ 

Delegate, Fred Weber... Hamilton, NJ 

Mail all correspondence to: 

Fred Weber 
2732 Kuser Road 
Hamilton, NJ 08691-9430 

609.584.7677 

MICHIGAN ENVIRONMENTAL 
HEALTH ASSN. 

Pres., Ron Holben.Lan.sing 

Pres. Elect, Holly Mercer.I.ansing 

Past Pres., Janet Morlik.Clio 

Treas., Bnice DeHamel.Hemlock 

Sec’y., Tom Olson. Spring Lake 

Delegate, Ron Holben.I.ansing 
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AlfilloleOffi<«r$, continued 

Mail all correspondence to: 

Chuck Lichon 
220 W. Ellsworth 

Midland, Ml 48640 

517.832.6656 

MINNESOTA SANITARIANS 
ASSN., INC. 

Pres., Dan Erickson.St. Paul 

Pres. Elect, Elaine Santi . Iron 

Vice Pres., Mike Pronchinseke 

.Preston 

Sec’y. Treas., Paul Nierman 

.Mounds View j 

Past Pres., Greg Pittman 

.Montgomery 

Delegate, Paul Nierman. St. Paul | 

Mail all correspondence to: 

Paul Nierman 

Dairy Quality Control Institute i 

5205 Quincy Street 

Mounds View, MN 55112-1400 ! 

612.785.0484 

MISSISSIPPI ENVIRONMENTAL 
HEALTH ASSN. 

Pres., Royce Freeman 

.Hattiesburg 

Pres. Elect, Susan Howell ... Starkville 

Sec’y. Treas., Regina Holland 

.New Augusta | 

Past Pres., Charlie Busier... Meridian 

Delegate, Regina Holland 

.New Augusta 

Mail all correspondence to: I 

Royce Freeman | 

Forrest County Health Dept. 

5008 Hwy. 42 

Hattiesburg, MS 39401 

MISSOURI MILK, FOOD 
& ENVIRONMENTAL HEALTH 

ASSN. 
I 

Pres., Don Falls.Jefferson City ! 

Pres. Elect, Stephen St. Clair 

.Hannibal , 

Vice Pres., Linda Wilson .. Springfield I 
Sec’y., Andrew Hoffman .. Warrenton 

Treas., Patrick Shannon j 
.Jefferson City 

Past Pres., David Gailey 

.Jefferson City 

Del^ate, Stephen St. Clair.Hannibal 

Mail all correspondence to: 

Don Falls 

915 C Leslie Blvd. 

Jefferson City, MO 65101 

573.751.3830 

NEBRASKA ASSN. OF MILK 
& FOOD SANITARIANS 

Pres., Roger Biltoft.Oak 

Sec’y., Jill Schallehn.Omaha 

Treas., Mindy Brashears.Lincoln 

Past Pres., Michelle Westland 

.Omaha 

Delegate, Diane West.Omaha 

Mail all correspondence to: 

Roger Biltoft 

Box 35A 

Oak, NE 68964 

402.225.2254 

NEW YORK STATE ASSN. 
OF MILK & FOOD 

SANITARIANS 

Pres., William Byrne, Jr.Syracuse 

Pres. Elect, Gary Davis 

.Canandaigua 

Past Pres., Charles Richardson 

.Baldwinsville 

Sec’y., Janene Lucia.Ithaca 

Delegate, Steven Murphy. Ithaca 

Mail all correspondence to: 

Janene Lucia 

c/o Cornell University 

171 Stocking Hall 

Ithaca, NY 14853 

607.255.2893 

NORTH DAKOTA 
ENVIRONMENTAL HEALTH 

ASSN. 

Pres., Mike Walton.Bismarck 

1st Vice Pres., James Schothorst 

.Grand Forks 

2nd Vice Pres., Dick Bechtel 

. Mandan 

Past Pres., Kevin Misek.Rugby 

Sec’y., Debra Larson. Bismarck 

Treas., Kenan Bullinger.Bismarck 

Delegate, John Ringsrud.Lakota 

I Mail all correspondence to: 

! Debra Larson 
j Food and Lodging 
j ND Dept, of Health 
j 600 E. Boulevard Ave., Dept. 301 
j Bismarck, ND 58505-0200 
; 701.328.1292 

OHIO ASSN. OF MILK, FOOD 
, & ENVIRONMENTAL 
I SANITARIANS 

; Pres., James Baker.Lancaster 
1st Vice Pres., Robert Clark 

j .Uhrichsville 
I 2nd Vice Pres., Hermine Willey 

j .Columbus 
I Sec’y. Treas., Donald Barrett 
i .Canal Winchester 

Past Pres., Gloria Swick 
j .New Lexington 

Delegate, Gloria Swick 

I . New Lexington 

I Mail all correspondence to: 
Donald Barrett 
Health Dept. 

6855 Diley Road N.W. 
I Canal Winchester, OH 43110 

! 614.645.6195 
I 

ONTARIO FOOD PROTECTION 
ASSOCIATION 

! Pres., Bill Boylan.Mississauga 
! Vice Pres., Ivan Linjacki... Kitchener 

Sec’y ./Treas., Zul Nanjee .... Guelph 
Past Pres., Jean Allen.Toronto 
Delegate, Bill Boylan.Mississauga 

Mail all correspondence to: 

I Bill Boylan 

I DiverseyLever Canada 
2645 Royal Windsor Drive 

I Mississauga, Ontario L5J ILl 
Canada 

905.403.5055 

i PENNSYLVANIA ASSN. 
OF MILK, FOOD 

& ENVIRONMENTAL 
I SANITARIANS 

I Pres., Craig Weaver.Stoystown 

Pres. Elect, Patrick Campbell 
I .Ambridge 
I Vice Pres., Clyde H. Treffeisen 
j .Warrington 

Sec’y., Eugene R. Frey.Lancaster 
Treas., Robert Mock. Boyertown 
Past Pres., Jacqueline Homack 
.Hazeleton 

Delegate, Eugene R. Frey.. Lancaster 
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Mail all correspondence to: 

Eugene R. Frey 

Land O’Lakes, Inc. 

629 N. Marshall Street 

Lancaster, PA 17602 

717.397.0719 

SOUTH DAKOTA 

ENVIRONMENTAL 

HEALTH ASSN. 

Pres., Rex Van Den Berg. Pierre 

Pres. Elect, Shannon Jordre 

. Pierre 

Past Pres., Rich McEntaffer .... Pierre 

SecY- Treas., Curt Thelen 

.Sioux Falls 

Delegate, Darwin Kurtenbach 

.Pierre 

Mail all correspondence to: 

Curt Thelen i 

Sioux Falls City Health Department 

132 N. Dakota Avenue 

Sioux Falls, SD 57102-0590 

605.367.7075 

TENNESSEE ASSN. OF MILK, 

WATER & FOOD PROTEaiON 

Pres., Jim Byington.Blountville ; 

Pres. Elect, Steve Jones.Kingsport : 

Vice Pres., Ronnie Wade 

. .Memphis \ 

Sec’y- Treas., Ann Draughon 

.Knoxville j 

Bd. Mem.-at-Lge., Jim Howie 

.Charlotte, NC 

Past Pres., Suzie Sykes 

.Arlington, TX 

Archivist, Ruth Fuqua.Mt. Juliet 

.Mail all correspondence to: 

Ann Draughon 

University of Tennessee 

Food Science and Technology' Dept. 

Knoxville, TN 37901-1071 

423.974.7425 

TEXAS ASSN. OF MILK, 

FOOD & ENVIRONMENTAL 
SANITARIANS 

Pres., Fred Reimers.San Antonio 

Past Pres., Jaime Cantu 

.C^orpus C^hristi 

Sec’y* Treas., Ron Richter 

.College Station 

Delegate, Janie Park.Austin 

Mail all correspondence to: 

TAMFES 

Ron Richter 

Dept, of Animal Science 

Texas A & M 

College Station, TX 77843-2471 

409.845.4409 

VIRGINIA ASSN. 

OF SANITARIANS 

& DAIRY FIELDMEN 

Pres., Bennett xMinor 

..Mechanicsville 

1st Vice Pres., .Michael Hodges 

..Martinsville 

Sec’y- Treas., David Dartsey 
.Richmond 

Past Pres., Randy Osborn 

.Indejxfndence 

Delegate, David Dansey 
.Richmond 

Mail all correspondence to: 

David Dansey 

Box 1163 

Richmond, VA 23209-1163 

804.'’86.1452 

WASHINGTON MILK 
& FOOD SANITARIANS ASSN. 

Pres., Greg Rood.Roy 
Pres. Elect, Marc Bates.Pullman 
Past Pres., Jim Watkins... Lake Tapps 
Sec’y* Treas., Lloyd Luedecke 
.Pullman 

Delegate, Stephanie Olmsted.. Seattle 

.Mail all correspondence to: 
Lloyd Luedecke 
NW 312 True .Street 

Pullman, WA 99163 
509.335.4016 

WISCONSIN ASSN. OF MILK 

& FOOD SANITARIANS 

Pres., Amy Bender.. Richland Center 
Pres. Elect, John Christy.Tomah 
Past Pres., Bill Wendorff..Madison 
1st Vice Pres., George Nelson 
.Madison 

Sec’y., Randall Daggs.Sun Prairie 
Treas., Jay Tucker..Madison 
Delegate, Randall Daggs .. Sun Prairie 

.Mail all correspondence to: 
Randall Daggs 
6699 Prairie View' Drive 
Sun Prairie, W1 53590 

608.837.2087 

WYOMING ENVIRONMENTAL 

HEALTH ASSN. 

Pres., Laurie Leis.Casper 
Pres. Elect, Shirley Etzell.Lander 
Sec’y., Nola Evans.Laramie 
Treas., Roy Kroeger.Cheyenne 
Past Pres., Stephanie Whitman 
.Laramie 

Delegate, Nola Evans.Laramie 

Mail all correspondence to: 
Nola Evans 
4205 Crow' Drive 
Laramie, WT 820^2 
307.745.4591 
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UpDates 

The Educational 
Foundation Announces 
Appointments of Product 
Development Managers 
The Educational Foundation of 

the National Restaurant Asso¬ 
ciation announces the appoint¬ 
ments of Tim Darden, Manager, 
New Media Development and 
Randall Towns, Product Develop¬ 
ment Manager-Instructional Design. 

Tim Darden comes to The 
Foundation from the McDonald’s 
Corporation, where he served as 
New Media Producer. He currently 
serves as an instructor of multi- 
media production classes at the 
College of DuPage in Glen Ellyn, 
Illinois. In his new role, Darden will 
manage the design, development 
and maintenance of technology- 
based training products, as well as 

ensure that all educational product 
development efforts meet industry 
standards. Darden holds a bachelor 
of science degree in communica¬ 
tions from Indiana University, 
Bloomington, IN. 

Randall Towns joins The 
Foundation from NUMETRIX, 
where he served as Senior Solutions 
Instructor implementing training 
programs for such clients as 
Procter & (iamble, Starbucks, 
Kimberly-Clark, Nabisco, Kraft, 
and General Electric. In his new 
position. Towns will provide 
direction to product development 
staff and oversee new and continu¬ 
ing training and educational 
products to better meet and serve 
the needs of both the industry and 
academic markets. Towns received 
both his master’s degree in indus¬ 
trial technology and bachelor of 
science degree in organizational 
leadership from Purdue University. 

Osmonics Announces 
New District Manager 
for Asia-Pacific 
Osmonics recently announced 

their new District Manager, 
James P. Labonte, with their new 
liaison office in Japan. With the 
introduction of Mr. Labonte, 
Osmonics is focusing on serving its 
customers better, as well as expand¬ 
ing its network of distribution. The 
office is located in a busy area 
called Chiyoda-Ku, just minutes by 
train from the heart of Tokyo. 

James graduated from the 
University of Massachusetts with 
degrees in electrical engineering 
and Japanese. Prior to joining 
Osmonics, James has been living in 
Japan for four years and has worked 
for lES, Kenwood, and Sanko 
Trading Ltd., a distributor of Desal™ 
products. 

Walker Stainless 
Equipment Names Ron 
Larson General Manager 
for Stationary Products 
Group 
Walker Stainless Equipment 

Co., Inc., announces the 
appointment of Ron Larson as 
General Manager of the Stationary 
Products Group. Ron Larson is 
currently Vice President of Walker 
Stainless and also serves as the 
General Manager of Walker’s 
Stainless Steel Components Group. 
He was also the Operations Man¬ 
ager for the Stationary Products 
Group prior to this appointment. 

Walker Stainless Equipment 
Company, Incorporated is a subsid¬ 
iary of Carlisle Companies, Incorpo¬ 
rated headquartered in Syracuse, 
New York. C^arlisle is a diversified 
manufacturer of products for 

transportation equipment, general 
industry equipment, and construc¬ 
tion materials. 

1 

Sensitech Inc. Names Eric 
B. Schultz as Chairman 
and CEO 
Sensitech, Inc. Chairman and 

CEO, Ernest M. (Sandy) Santin 
announced that Eric B. Schultz, 

j President and CEO, has been 
I named his successor. The pro¬ 

motion will take effect immediately. 
Founded by Santin in 1991, 

j Sensitech is now the leader in 
j providing innovative, knowledge- 

based systems for ensuring product 
quality. 

“I am pleased both by the 
promotion and by the fact that 

I Sandy will remain on Sensitech’s 
Board and serve the company in a 
consulting capacity,” says Schultz, 

i “We have an excellent management 
I team in place and we see strong 
! continued growth in all of our 

major segments in 1998.” 

Serac, Inc., Promotes 
Patrick A. Johnson to 
Regional Sales Manager 
for Midwest 
Serac, Inc. announces the 

promotion of Patrick A. Johnson 
to Regional Sales Manager. In his 
newly appointed position, Johnson 
will assume all communication 

' responsibilities with current and 
potential customers throughout the 
Midwest. During the past two 
years, Johnson has served Serac as 
Sales Engineer. Johnson’s in-depth 
knowledge of Serac filling capabili- 

! ties and services will be of great 
benefit as he works directly with 
customers and manufacturer’s 
representatives. 
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Johnson obtained his bachelor 
of science degree from Eirnhurst 
flL) College. Johnson’s extensive 
knowledge of the packaging 
industry will enhance the Serac 
commitment to solve customer 
problems. 

In working directly with the 
end user, Johnson will be continu¬ 
ously monitoring the ever-changing 
requirements of Serac customers. 
Through this pro active position, 
Johnson will provide Serac the 
information required to better 
serve and react to customers’ 
specific needs. 

O'Dea Named lAFIS 

Director of Communications 

The International Association of 
Food Industry Suppliers have 

announced the promotion of Mary 
G. O’Dea to Director of Communi¬ 
cations. O’Dea has been with the 
association as Manager of Commu¬ 
nications since 1993. 

O’Dea’s responsibilities include 
editing the association’s monthly 
newsletter Fhe Reporter, promo¬ 
tion of Worldwide Food Expo, and 
generating publicity for the associa¬ 
tion and its programs and activities. 
She is also very instrumental in 
the a.ssociation’s Internet activity 
including lAFIS.Org and WorldEood 
Net. Com. 

O’Dea began her career at CBS 
News in New York in 1980, worked 
at Mediamark Research from 1989 
to 1992, and then joined the 
National Information Technology 
(Center as Director of Public 
Relations. 

A resident of Vienna, VA, 
O’Dea received her bachelor of 
arts in communications from the 
State University of New' York at 
New Paltz. She and her husband 
John have two children, Danny and 
(Hare. 

International Food Safoty 
Council Aupointment of 
Elizabeth Shaw Gescheidle 

as Vice President 

he International Food Safety 
Council announces the appoint¬ 

ment of Elizabeth Shaw Gescheidle 
as Vice President. 

In her new role, Gescheidle 
will report to and work closely with 
President John Farquharson, FMP, 
and will have responsibility for the 
day-to-day management of the 
CxHincil and for maintaining 
sponsor relationships. Previously, 
Gescheidle was the Manager of 
Industry Relations for the Council. 

She holds a bachelor’s degree 
in communications from the 
University of Michigan, and is the 
Past President of the University of 
Michigan C^lub of Chicago and the 
past National Secretary for the 
university’s Alumni Association in 
Ann Arbor, Michigan. Gescheidle 
has also served on the board of 
directors for the Multicultural 
Foodservice and Hospitality 
Alliance, is a member of the 
Women’s Foodservice Forum 
(WFF), and is active in the Interna¬ 
tional Foodservice Manufacturers 
Association (IFMA). 

Blum Joins Elgin Dairy 
as Commerical Sales 
Manager 

hicago-based Elgin Dairy- 
Foods. Inc. has announced the 

appointment of Daniel A. Blum as 
Commercial Sales Manager. He will 
handle the in-store bakery, distribu¬ 
tor and ingredient manufacturing 
segments of the whip topping 
market in the Western United States 
for Elgin. 

Blum joins Elgin with 14 years 
experience in the dairy and non¬ 
dairy toppings business, covering 
the North American foodservice, 
bakery and ingredients industries. 
In addition, he has been a member 
of the board of directors of the 
Chicago Foodservice Marketing 
Association and a committee 
member of the IFMA Small Business 
Advisory Board. Born and raised 
in East St. Louis, IL, he holds a 
bachelor’s degree in business 
administration from Benedictine 
College in Atchison, KS. He, his 
wife, Patti and their two children 
reside in suburban Glen Ellyn. 

Ruda to Head ADPI Cheese 

Division 

Mr. Kevin J. Ruda, President, 
Beatrice Cheese, Inc. 

Waukesha, WI, unanimously was 
reelected (Chairman of the cheese 
division of the American Dairy- 
Products Institute at the Division’s 
meeting held on April 28, 1998. 
The meeting was attended by- 

representatives and friends of 
members of the cheese division. 

The Division cooperates with 
government agencies and other 
interested organizations on matters 
of mutual interests. Among pro¬ 
grams initiated and now ongoing 
on behalf of its members are the 
following: Codex International 
Standards for cheese products; 
consideration of microbiological 
standards for cheese; evaluation of 
existing Standards of Identity and 
Grade Standards for chee.se and 
cheese products; and, initiation of 
an industry-wide program to assist 
USDA in reliably reporting cheese 
storage data. 
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Smith Receives lAFIS 
Distinguished Service 

Award 

ick Smith, currently with 
the American Dairy Prod¬ 
ucts Institute, was selected 

by I'he International Association of 
Food Industry Suppliers (I A FIS) to 
receive the industry's Distinguished 
Service Award at the lAFIS Annual 
(lonference on April "’th. 

Dick Smith is a professional 
Faigineer with more than 35 years 
of experience with Kraft Foods in 
the refrigerated food and dairy 
product industry. During his career 
with Kraft he developed extensive 
knowledge in process engineering 
for natural and processed cheese 
and became an expert in 3-A 
Sanitary Standards. It is for his work 
on the 3-A Standards Ca)mmittees 
that he has been honored with the 
Distinguished Service Award. 

Smith began his participation 
in 3-A activities in 1965 by partici¬ 
pating in task committee work 
to write standards for batch past- 
ueri/ers, batch proce.ssors and silo 
milk tanks. In 1987, he became 
the National (dieese Institute’s 
representative to 3-A and then in 
1992, was appointed (diairman 
of 3-A, a position that he still holds. 

New Data on 

Salmonella Seen 

as Proof of Broiler 

Industry Commitment 
to Improvement 

ew Department of Agricul¬ 
ture data showing the lowest 
levels ever for Salmonella 

on raw chickens are proof of the 
industry's commitment to continu¬ 
ous improvement in microbiologi¬ 
cal quality, according to Kenneth 
N. May, Fh.D., Fechnical Advisor 
to the National Broiler (-ouncil. 

Tom Billy, Administrator of the 
lISDA’s Food Safety and Inspection 
Service, announced at a congres¬ 
sional hearing that government 

testing showed only 9.44 percent 
of the chickens sampled were 
positive for Salmonella, down from 
16 percent Ia.st year. Fhe tests are 

extremely sensitive, and a single 

Salmonella cell on the chicken can 

trigger a positive finding. Under 

current USDA rules, processing 

plants are expected to produce 

chickens of which no more than 20 

percent are positive. Salmonella 

rates have dropped from 50 percent 

in the 19H0s to 20 percent in the 

USDA baseline study in 1996 to 16 

percent in 199"’ to less than 10 
percent now. 

Dr. .May said processing plants 

have achieved better results by 

installing new equipment, modify¬ 

ing their procedures, and adopting 

new antimicrobial interventions. 

In his comments, Billy gave the 

industry credit for its succe.ss under 

the Hazard Analysis and Oitical 

C'.ontrol Points (H AC(4^) program. 

“Industry has stepped forward and 

accepted the challenge by develop¬ 

ing new technologies and programs 

for their II A(X4* plans,” Billy told 

the subcommittee on dairy, live¬ 
stock and poultry of the House 
Agriculture (Committee. “ Fhe 
industry has risen to the occasion 
every time, and commend them 
for that.” 

Study Shows 
Chlorinated Water 
Dramatically Cuts 
Strawberry 
Contamination 

ashing strawberries with 
chlorinated w^ater signifi¬ 
cantly cuts levels of bacteria, 

hepatitis A virus and other viruses 
that indicate possible contamina¬ 
tion by animal or human wastes, 
according to a new study. 

The research, conducted at the 
University of North (Carolina at 
(diapel Hill (UNC-CH), showed that 
after five minutes’ exposure to 
water containing 10 parts per 
million of chlorine, between 90 
and 99 percent of the disease- 
causing contaminants had disap¬ 
peared. (iraduate student Michael 
J. C^asteel and his mentor. Dr. Mark 
Sobsey, Professor of Environmental 
Microbiology at the UNCXTI School 
of Public Health, performed the 
study. Fhey presented their findings 
May 21 at an American Society for 
Microbiology meeting in Atlanta. 
“Ca)ntaminated produce has 
become an important source of 
foodborne disease in the United 
States and worldwide,” Sobsey said. 
“Many produce commodities that 
could become c\)ntaminated with 
human and animal wastes are eaten 
raw and unprocessed.” Raspberries, 
straw berries, lettuce, and basil 
leaves have caused outbreaks of 
foodborne viral and parasitic 
diseases such as gastroenteritis and 
infectious hepatitis. Last spring, for 
example, contaminated strawber¬ 
ries, distributed through U.S. 
Department of Agriculture-spon¬ 
sored school lunch programs, 
caused an outbreak of infectious 
hepatitis A that sickened more than 
150 children and school workers 
in (ialhoun Cauinty, Ml. 

In their experiments, the UNO 
(41 researchers washed strawber¬ 
ries in the chlorine solution and 
then u.sed a simple but efficient 
method of recovering any remain¬ 
ing microbes to determine how 
effective washing had been. Fhey 
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found their method “highly success- j 

ful” in eliminating most viruses and 
bacteria. “Our work is important i 
because it demonstrates for the first ; 
time that hepatitis A virus can be I 
inactivated on strawberries by a 
simple chlorination procedure,” 
Sobsey said. “This will make it 
possible to reduce levels of the 
virus and contamination from 
bacteria like E. coli on strawberries j 

and probably other produce as well | 
and in so doing dramatically cut the i 

risk of infectious enteric diseases I 
from fecally contaminated fruits 
and vegetables.” j 

The strawberry industry has i 
begun implementing the chlorina- j 

tion procedure the UNC-CH 1 
researchers identified as effective. I 
In California at least, the treatment 
may become standardized and 
required. Sobsey recommends that 
consumers wash fruits and veg¬ 
etables that will be eaten raw, 
especially those from developing 
countries in Central and South 
America, for up to 10 minutes in 
a gallon or two of cold water 
containing a half teaspoon of j 

Clorox bleach. After soaking, the | 
produce should be thoroughly | 
rinsed in cold tap water. “We | 
believe that this research needs j 
to be expanded to determine 
chlorination efficiency against 
other disease-causing organisms 
like Salmonella bacteria and other j 
viruses and to other types of I 
produce such as tomatoes and [ 
apples,” he said. 

The Clorox Co. and Ramsey- 
SIAS, an agricultural processing | 
company, supported the UNC-CH j 
research in cooperation with the | 
California Strawberry Commission j 
and the Processed Strawberry ! 
Advisory Board of California. 

Fight BAG Campaign 
n support of the President’s 
National Food Safety Initia¬ 
tive, FIGHT BAC”, a new 

multi-year campaign to reduce the 
incidence of foodborne illness by 
educating Americans about safe 
food handling practices, was 
created by the Partnership for Food 
Safety Education, a public-private 

partnership composed of govern¬ 
ment, industry, and private organi¬ 
zations. 

The campaign was launched 
last fall with an initial goal of 
conveying four key principles of 
food safety: washing hands and 
cooking utensils; preventing cross¬ 
contamination; cooking to proper 
temperatures; and storing food 
correctly. The following site and 
materials are available on the 
WWW. 

FIGHT BAC Campaign, URL is: 
www.fightbac.org; Community 
Actions Kits, available in Adobe 
Acrobat; Portable Document 
Format (PDF) Files; URL is: 
WWW. fightbac. oi^ne w/index. 
html; Supermarket Kits, available 
in Adobe Acrobat PDF; URL is 
WWW. fightbac .org/new/i ndex. 
html Adobe Acrobat Reader, free 
software available for Macintosh, 
Windows, DOS, and UNIX systems, 
is required to read Portable Docu¬ 
ment Format (PDF) files. With 
Acrobat Reader, PDF files can be 
seen on the screen (and printed) 
in the exact format created by the 
document developer. The Adobe 
Acrobat Reader is freely available to 
the public and may be redistributed 
and can be obtained from either 
of the following URLs: www.adobe. 
com.proindex /acrobat readstep. 
html; www.fda.gov/~frf/pest- 
load.html. 

HACCP Implementation 
Update 
Since January 26, 1998, the 

Food Safety and Inspection 
Service (FSIS) is requiring 

that the nation’s largest meat and 
poultry plants implement new 
science-based Pathogen Reduction 
and Hazard Analysis and Critical 
Control Point (HACCP) Systems. 
The approximately 312 plants now 
under HACCP regulations represent 
75 percent of slaughter production 
and 45 percent of processed meat 
and poultry products such as 
frozen dinners, weiners, or hams. 
Another 3,000 small plants will 
come under HACCP regulations in 

I January 1999, and the remaining 
i approximately 3,000 very small 

plants will implement HACCP 
in January 2000. This Update 
addresses FSIS efforts to refine its 

j HACCP implementation strategy 
to assist plants coming online or 

! currently operating under HACCP 
I regulations. The URL is: www. 

usda.gov/fsis/haccpup2.htm. 

HACCP and Retail 
anaging Food Safety: A 
HACCP Principles Guide 
for Operations of Food 

Establishments Retail Level A new 
draft document intended to guide 

I operators in voluntarily applying 
HACCP principles in food estab¬ 
lishments in the retail segment, 
will be trial tested in a structured 
FDA pilot. The URL is: www/ 
fda.gov'dms/hret-toc.html FDA 
Announces Pilot Food Safety 

i Program for Retail Settings Press 
Announcement Expanding on the 

I Clinton Administration’s initiatives 
to ensure the safety of America’s 
food supply, the FDA has asked for 
volunteers from the retail sector of 
the food industry to participate in 

i a pilot program designed to reduce 
the risk of foodborne illness. The 
URL is www.fda.gov/hbs/topics/ 

; NEWS/NEW00638.html. 

National Food Safety 
Initiative 

he 1999 National Food Safety 
Initiative and the executive 
summary “Food Safety From 

Farm to Table: A National Food 
Safety Initiative” which describes 
the consolidated multi-agency plan 
for improving food safety can he 
obtained at www. cfsan.fda.gov'dms 
/fs-bud99.html. 

' On October 2, 1997, President 
I Clinton announced a plan, entitled 
! “Initiative to Ensure the Safety of 

Imported Fruits and Vegetables,” to 
provide further assurance that 
fruits and vegetables consumed by 

; Americans imported from other 
countries meet the highest health 
and safety standards. In response 
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News, continued 

to this directive, FDA and USDA 
have issued “Guide to Minimize 
Microbial Food Safety Hazards for 
Fresh Fruits and Vegetables” which 
addresses microbial food safety 
hazards and (>ood Agricultural 
Practices (GAPs) common to 
growing, harvesting, packing, and 
the transporting of most fruits and 
vegetables that are sold to consum¬ 
ers in an unprocessed or minimally 
proceesed (raw) form. This can be 
obtained at www/fda.gov/~dms/ 
prodguid.html HACCP F0RJUICF:S. 

Illinois Firm Agrees 
to Reopen Under 
USDA Terms 

oremost Packing Co., an East 
Moline, IL. meat slaughter 
and processing firm has 

entered into a Consent Decision 
and Order under which the firm was 
allowed to resume operations, the 
U.S. Department of Agriculture's 
F(K)d Safety and Inspection Service 
said. 

William McDermott, Foremost’s 
President, agreed to terms set out 
in a Consent Decision, entered 
March 27, 1998, with FSIS. Opera¬ 
tions at the establishment shut 
down by USDA on Dec. 11, 1997 
resumed on March 31, 1998. 

Prior to the resumption of 
inspection. Foremost provided FSIS 
with a revised written sanitation 
standard operating procedure 
(SSOP) and collection procedures 
for generic E. coli, and the firm 
destroyed for human food purposes 
about 58,338 pounds of pork pro¬ 
ducts that had been detained by 
FSIS. Also, all Foremost employees 
responsible for the handling of 
swine are to be trained in the 
applicable requirements for the 
humane handling of swine. 

Beginning 60 days from the 
issuance of the Consent Decision, 
Foremost will have monthly 
assessments of its food safety 
control systems conducted by a 

qualified independent third party. 
The monthly assessments will 
include the implementation of 
Foremost’s SSOP, E. coli testing 
procedure, and compliance with 
sanitation regulations. The assess¬ 
ment will include a report of 
findings and any recommendations, 
which will be made available to 
FSIS. The provisions of the Fore¬ 
most Consent Decision will apply 
for 10 years. 

If certain provisions are 
violated during that time, FSIS can 
summarily withdraw inspection. 
I’he USDA regulatory action 
resulted from the decision by FSIS 
officials to withhold the use of the 
marks of inspection at the firm in 
December, based on their deter¬ 
mination that there were system 
failures that led to unsanitary 
conditions such that any meat or 
meat food product produced 
would be adulterated. 

Naturally Occurring 
Substances Exhibit 
Antimicrobial Activity 

in Food nccording to the (Council 
for Agricultural Science 
and Technology (CAST), 

an international consortium of 36 
scientific and professional societies, 
many biologically derived sub¬ 
stances exhibit antimicrobial 
properties in the foods in which 
they normally are found or may 
be developed for commercial use 
as additives to other foods requiring 
preservation. 

Food preservation is becoming 
ever more critical to the survival 
and well-being of humans. The 
importance of food safety to the 
public is evidenced by major 
actions taken by U.S. federal, state, 
and local health and regulatory 
authorities in recent years. These 
include the new regulations for 
meat, poultry, and seafood inspec¬ 
tion, as well as President (dinton’s 

i 1997 Food Safety Initiative. Among 
the approaches employed in 
achieving food preservation by 
inhibiting growth of undesirable 
microorganisms, is the use of 
chemical agents exhibiting antimi- 

i crobial activity. These chemicals 
I may be either synthetic compounds 
I intentionally added to foods or 

naturally occurring, biologically 
derived substances. 

“Consumer perception that use 
of industrially synthesized food 

I antimicrobials may be associated 
with potential toxicological prob¬ 
lems has generated interest in the 
food industry for the use of natu¬ 
rally occurring compounds,” states 
Dr. John N. Sofos, Professor of 

j Animal Sciences at Colorado State 
' University and Chair of the recently 
i released CAST task force report 

Naturally Occurring Antimicrobi¬ 
als in Eood. “Commonly used 

' synthetic antimicrobials also are 
found naturally in many food 

i products, and their toxicological 
safety as food additives is ensured 
by regulatory authorities.” How- 

I ever, interest in so-called natural 
foods has generated interest in, and 

I incentive for, development and use 
^ of naturally occurring antimicro¬ 

bials in foods. 
; Numerous naturally occurring 
) antimicrobial agents are present 

in animal and plant tissues, where 
I they probably evolved as part of 
' their hosts’ defense mechanisms 

against invasion by microorgan¬ 
isms. Natural antimicrobials can 

, be derived from barks, stems, 
i leaves, flowers and fruits of plants, 

various animal tissues, or from 
microorganisms. Noted sources 

j of natural antimicrobials are herbs, 
1 spices, fruits, milk, eggs, and lactic 

acid bacteria used in food fermenta- 
I tion. 

Naturally occurring antimicro¬ 
bials could be useful as individual 

I factors or hurdles in multifactor 
food preservation systems. The 

i CAST report discusses the chemis- 
I try, occurrence, activities, mecha- 
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nisms of action, uses, application 
potential, and research and devel¬ 
opment needs of naturally occur¬ 
ring antimicrobials. 

Examples of antimicrobials of 
natural origin that have been 
approved and have found certain 
uses include egg-white lysozyme, 
hydrogen peroxide, ethanol, the 
antibiotic natamycin, and the 
bacteriocin nisin. 

For more extensive use of 
natural antimicrobials, there is a 
need for research to examine their 
efficacy and functionality in models 
of food systems and foods; toxicol¬ 
ogy and safety in food formulations; 
interactions with food components 
and other preservative systems; 
mechanisms of action against 
microorganisms; influences on 
food quality (e.g., nutritional and 
sensory); methods for application 
in commercial formulations; and 
extraction, isolation, and economi¬ 
cal production. 

Naturally occurring antimicro¬ 
bials are abundant in the environ¬ 
ment. The desire for expanded use 
is obvious, especially in light of 
consumer demands for minimally 
processed, safe foods of adequate 

shelf life and convenience, and the 
global need for increasing the 
supply of food. With availability 
of economical food preservation 
systems based on natural antimicro¬ 
bials, the world will have an 
additional weapon in the struggle 
against hunger. 

AFFI Applauds Efforts 

to Streamline Meat 
and Poultry Inspection 

Process nn comments submitted to 
the U.S. Department of 
Agriculture’s Food Safety 

and Inspection Service (FSIS), the 
American Frozen Food Institute 
(AFFI) endorsed a proposed policy 
change which will remove some 
federal regulations within the meat 
and poultry inspection process, 
allowing processors to have greater 
flexibility in the day to day opera¬ 
tions of their businesses. 

Under the change, FSIS intends 
to consolidate sanitation rules 
further by eliminating prior 
approval requirements for all 

nonfood compounds and propri¬ 
etary substances, such as cleaning 
agents and pesticides, used in 
federally inspected meat and 
poultry establishments. AFFI 
indicated its support of FSIS’ effort 
to reduce federal regulatory 
layering, while working with the 
food industry to maintain the 
United States’ reputation for a safe 
and most wholesome food supply. 

AFFI also addressed potential 
concerns which may arise once the 

policy change is implemented. AFFI 
wrote, “Inspected establishments 
cannot continue to be subjected to 
de facto requirements at the plant 
level after this policy shift enters 
into effect. Such additions would 
undercut the agency’s efforts to 
place responsibility for these 
decisions on industry, where it 
properly belongs.” 

AFFI will remain committed 
to charting the agency’s progress 
in reducing burdensome and 
unneccessary regulations. In 
concluding comments, AFFI offered 
its assistance on other issues of 
mutual interest to FSIS and the 
frozen food industrv. 

AnalyticaTLostrumen^^^h^Dairy^ndustr^ 
Bendey Instrximents is committed 
to providing quality, state-of-the-art 
analytical instruments for the dairy 
industry. Our commitment extends 
to providing unparalleled technical 
service and long-term customer 
support. The result of our dedication 
is a successful company solidly btiilt 
on customer satisfaction. 

■ ■ 

Somacount 150 Somatic Cell Counter 

Our instruments analyze milk and 
milk products for: 
■ Fat ■ Lactose 
■ Protein ■ Total Bacteria 
■ Solids ■ Somatic Cells 

Bentley 150 Infrared Analyzer 

Our innovative instruments incorporate: 
■ Easy-to-use Software 
■ Designs for labs with various 

testing needs 
■ Low maintenance components 

[BENTLEY 
INSTRUMENTS 

For additional information, contact us at: 

Bentley Instruments. Inc. 
P.O. Box 150 ■ Chaska. Minnesota 55318 USA 

Tel: (612) 448-7600 ■ Fax:(612)368-3355 

E-mail: bentley@winternet.com 

Reader Service No. 113 lAMFES Sustaining Member 
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IndustryProducts 

La-Man Corporalian 

La-Man Now Offering Filter 
Replacement Service Kits 
La-Man Corporation is now 

offering convenient and com¬ 
plete filter replacement service 
kits for its line of Extractor/Dry¬ 
ers*. Routine filter replacement 
keeps compressed air systems 
running efficiently, and maintains 
optimum operational effectiveness. 
If filters are not changed regularly 
the air pressure entering air-oper¬ 
ated equipment gradually decreases 
and, consequently, tools do not 
perform up to normal standards. 
Also, clogged filters are ineffective 
at removing oil, water and cont¬ 
aminants. An optional slider 
gauge is available from La-Man 
that indicates via a color change, 
when filters need to be replaced. 

Kits are available for La-Man’s 
complete line of filtration products 
and include first and second stage 
elements, a base core and all 
gaskets and seals. For added 
flexibility, La-Man’s kits are also 
compatible with DeVilbiss units 
D1053 and D1103. 

The filters in all La-Man Extrac¬ 
tor/Dryers are easy to replace, with 
no need to remove the Extractor/ 
Dryer to replace the elements. 
Simply loosen the top bolts a few 
turns, remove the comer bolts and 
the tubes containing the elements 
inside slide right out. Insert the 
new elements, return them to the 
Extractor/Dryer and retighten the 
bolts. 

All modularly designed La-Man 
Extractor/Dryers feature a three- 
stage filtration system that removes 
harmful moisture, oil and contami¬ 
nants from compressed air lines. In 
the first stage, a coalescing effect 
occurs as compressed air passes 
through a cartridge mesh filter that 
captures larger contaminants and 
causes moisture to form larger 
droplets. In the second stage, the 
air enters a quiet zone with a 
honeycomb base where the water 
droplets collect for drainage. In the 
third stage, air passes through a 
wire supported fiber filter cartridge 
where any remaining moisture and 
contaminants are dried and filtered. 
The result is clean and dry exhaust 
air that won’t disrupt air equipment 
operation. 

All La-Man Extractor/Dryers 
come standard with a 5-micron 
rating, with lower micron ratings 
available. 

La-Man Corporation, Port 
Orange, FL 

No. 301 

New Tecra'^ S. aureus Ktl 
oners Superior Sensitivity, 
Next-Day Resuits in 
Convenient Microtiter 
Format 

I An estimated 14% of all 
foodborne outbreaks and 

1 to 2 million cases of food poison¬ 
ing in the U.S. each year are caused 
by the toxins produced by Staphy¬ 
lococcus aureus. Meat, meat 
products, prepared salads, cream- 
filled baked goods, and cheeses 
have all been implicated as sources 
of S. aureus contamination. 
Particularly vulnerable are foods 
processed without heat treatment, 
such as fermented meats and dairy 
products. Even very low levels of 
toxicity induce illness in humans, 
requiring a highly sensitive detec¬ 
tion method to identify contami¬ 
nated product. 

Testing for this critical food 
pathogen has traditionally been 
time-consuming and cumbersome, 
requiring 2 or more days via the 
culture method. International 
BioProducts announces a better 
way, the new Tecra® S. aureus via. 
This latest Visual Immunoassay kit 
from TECRA Diagnostics delivers 
results in only 24 hours, while 
increasing detection sensitivity as 
much as 250 times over traditional 
direct plating methods. The kit 
detects coagulase-positive and 
coagulase negative S. aureus 
strains, both of which produce 
toxins hazardous to humans. 

The publishers do not warrant, either expressly or by implication, the factual accuracy of the products or descriptions herein, 
nor do they so warrant any views or opinions offered by the manufacturer of said articles and products. 
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The S. aureus via continues the 
Tecra® tradition of rapid, conve¬ 
nient, sensitive and specific path¬ 
ogen testing. The kit uses just one 
overnight enrichment, followed by 
a simple 1.5 hour ELISA test in a 
microtiter well. Results may be read 
visually, or through the use of a 
microtiter plate reader. A fully- 
automated system to run the 
S. aureus via kit alongside other 
Tecra Via kits is also available. 

If S. aureus is detected, posi¬ 
tive results can be immediately 
assayed for toxins from the same 
enrichment, using the Tecra® 
Staphylococcal enterotoxin set via 
kit. Alternatively, all enrichment 
samples can be tested using the 
set kit as a means of detecting all 
enterotoxin-producing Staphylo¬ 
cocci, including non-5. aureus 
strains. This allows the analyst to 
determine in just one day if the 
S. aureus strains present are 
capable of producing toxins. These 
strains are of the greatest concern 
for public safety. 

The 5. aureus via is part of a 
full line of Tecra’s diagnostic tests 
available from International 
BioProducts, which also includes 
kits for the rapid detection of 
Salmonella spp., Listeria spp., 
E. coli 0157, and Bacillus diar- 
rhoeal and Staphylococcal entero- 
toxins. 

International BioProducts, 
Redmond, VA 

IDEXX Food Safety Nor 
The IDEXX Food Safety Net 

is an expanding network of 
products, consultants and services 
designed to help improve food 
quality programs. It includes 
laboratory, consulting and edu¬ 

cational services. It also includes 
products such as LIGHTNING^ 
ATP-bioluminescence system 
for verifying plant cleanliness; 
SimPlate™ family of rapid, easy- 
to-read micro tests for total 
bacteria, coliforms/f. coli, and 
yeast and mold; BIND® 22-hour 
Salmonella test; and 350 Acu- 
media” high-quality dehydrated 
culture media. 

IDEXX Laboratories, Inc., 
Westbrook, ME 

Complete Text of the 1997 
FDA Food Code Available 
on Disk 
All Quality Assurance Products 

is introducing the complete 
text, all 900 pages, of the Food and 
Drug Administration’s 1997 Food 
Code, on disk. The software is 
available for Windows 3-1 and up 
or Windows ’95. It is easy to use, no 
computer experience is necessary 
to find information fast. To run the 
food code software, a PC with a 
486 processor, 8 MB Ram and a 
hard drive with at least 8 MB free 
space is necessary. 

The text of the food code is 
cross-referenced. Simply enter a 
subject and selections appear. The 
user can either research from the 
list of selections or search from 
related topics. No matter what area 
is chosen, the original selection is 
always visible on the right half of 
the screen. The 1995 food code is 
also included on the software. 
Users will be able to switch from 
the 1995 version to the 1997 
version with one click of the mouse. 

All QA Products, Inc., 
Gainesville, FL 

I Reoder Service 

QMI Introduces Aseptic 
Septum System for Water 
Purification QMI* has introduced the Safe- 

Septum®, an aseptic septum 
system for use in the water filtra¬ 
tion and purification process for 
the bottled water industry. The 
Safe-Septum’s innovative design 
allows for aseptic transfer of small 
volume or low flow rate materials 
into and out of a water tank or 
pipe during processing. 

QMI aseptic transfer and 
inoculation systems are currently 
in use in dairy processing, ferm¬ 
entation/brewing and pharm¬ 
aceutical/biotechnology facilities 
throughout the world. The com¬ 
pany’s newest product, which 
features a rubber or silicone base 
and either seven or 12 single-track 
needle ports, can be used with 
water purification chambers. The 
Safe-Septum is installed in water 
tanks or fluid transfer lines. 

According to Darrell Bigalke, 
President of QMI, the Safe-Septum 
was developed in response to the 
stringent quality requirements of 
modem bottled water purification 
and the increasing cost of process¬ 
ing — which are lost if contamina¬ 
tion occurs during samplings or 
transfers. 

Two methods currently being 
used for water sampling are syringe 
sampling and through a tap in the 
water tank. Both methods risk 
contamination. 

Current sampling ports are 
made of wire mesh that holds a 
rubber disk in place, through 
which a needle can penetrate. 
Such ports can be inadequate 
because the metal mesh can cause 
a needle tip to break off. And, 
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whc*n the rubber disk is punctured 
randomly, because the tester eannot 
tell where it has been previously 
penetrated, it can core and cause 
leakage of both air and fluid. 

The testing through the tap 
method can cause the introduction 
of bacteria into the tank and com¬ 
prise the purity of the fluid as it 
flows through a difficult-to-sterilize 
tap. In addition, the sterilization 
of the tap is usually completed with 
an open flame. This can be danger¬ 
ous to employees and equipment. 

Other features of the QMl 
system include a low-profile design 
that secures a positive surface seal 
for in-place sanitation. All QMl 
aseptic ports are pre-sterilized by 
ethylene oxide and have been 
tested at temperatures of up to 
28()°F and pressures of up to 150 psi. 

QMl, St. Paul, MN 

Reader Service 

Detection of Microbial 
Genes with Sequence 
Capture - PGR Method 
Magnetic capture of sequence 

specific DNA will improve XT A specific DNA will improve 
the sensitivity of PCR methods for 
the detection of bacterial or viral 
DNA in clinical samples. A 10- to 
100- fold increase in sensitivity 
has been demonstrated using 
Dynabeads*^ M-280 Streptavidin 
to capture oligonucleotides prior 
to PCR. Dynabeads^ M-280 
Streptavidin are superparamagnetic 
microspheres with streptavidin 
molecules bound to their surface. 
Briefly, biotinylated capture 
oligonucleotides are added to 
crude extracts of tissues or cells. 
After hybridization between the 
target sequence and the capture 
fragment, Dynabeads*^ M-280 
Streptavidin is added for magnetic 
.separation. The hybridized frag¬ 
ment binds to the Dynabeads’^ 
M-280 Streptavidin and is isolated 
by placing the sample in a magnetic 
tube holder (DynaD MP(T. Subse¬ 
quently, all irrelevant DNA and 

potential PC^R inhibitors can be 
removed from the sample prior to 
PCR amplification. The method has 
been shown to detect as little as one 
genome of iMycobacterial bacterial 
DNA in 750mg of total DNA (Mang- 
lapan, G., et al. JCM, May 1996). 

Dynabeads* products can also 
be used to isolate microorganisms 
from samples. ImmunoMagnetic 
Separation (IMS) can be used to 
rapidly concentrate target organ¬ 
isms prior to lysis and hybrid¬ 
ization and to enrich the target 
organism in the small volumes 
usually required for PCR analysis. 
Dynabeads* products can be 
easily coated with antibodies 
specific to your target organism. 
Dynabeads* products are also 
available precoated with anti¬ 
bodies to Salmonella, Listeria, 
and E. coli 0157. 

Dynal, Lake Success, NY 

Reader Service 

Dual Laminar Gas Controller—Model 5020 

Micro Devices, Inc. 

Micro Devices Introduces 
Dual-Gas Controller for 
Microscopy 
Micro Devices, Inc., intro¬ 

duced a Dual Gas Laminar 
Flow Controller (Model 5020) for 
microscopy applications where 
there is a requirement to isolate the 
sample site from the environment 
without restricting, access to the 
sample. With this device, up to two 
gases can be ratioed to create the 
required atmosphere conditions. 

'Fhis device is part of the NIDI 
Constant Femperature and (Con¬ 

trolled Atmosphere System for 
microscopy. 

Micro Devices, Inc., Newtown, 
PA 

Reader Service 

New Flume and Wash 
Water Treatment Improves 
Satety ot Fresh-Cut and 
Post-Harvest Produce 
Fresh produce growers and pro¬ 

cessors now have a new way JL cessors now have a new way 
to improve the safety of their fresh- 
cut and post-harvest produce: 
Ecolab’s Tsunami®. Used as an 
alternative to traditional additives in 
flume and wash water systems. 
Tsunami helps to reduce total 
coliform and aerobic plate counts 
in the water and on fruit and 
vegetable surfaces. 

Tsunami is a patented broad 
spectrum, peroxyacetic acid-based 
control agent for deposits, odors 
and microbes. First introduced in 
1997 for further processed fruits 
and vegetables, it has now been EPA 
approved for use in transport, 
storage and processing of fresh-cut 
and postharvest fruits and veg¬ 
etables without a potable water 

Tsunami offers a safer alterna¬ 
tive for workers and the environ¬ 
ment. Because it’s completely water 
soluble at use concentrations. 
Tsunami eliminates potential off¬ 
gassing in heavily soiled systems, 
therefore, reducing the risk to plant 
workers. After use. Tsunami rapidly 
breaks down into water, oxygen 
and acetic acid so that effluent 
concerns are minimized. 

Tsunami is supplied as a single 
product liquid, ready to feed from 
the shipping container. No precur¬ 
sor chemicals or pH control are 
required, making it simple to start 
up and maintain. 

Tsunami also helps to improve 
plant economics. Equipment stays 

462 Dairy, Food and Environmental Sanitation - JULY 1998 



cleaner with Tsunami, so it does 
not need to be cleaned as fre¬ 
quently. This helps to reduce labor 
and water costs, and improve 
operational efficiency. 

Ecolab, St. Paul, MN 

No. 308 

Quantitative Histamine 
Test Now Availabie from 
Neogen 

Neogen Corporation announced 
the introduction of a quantita¬ 

tive histamine test for seafood, 
Veratox’" for Histamine. 

The new product does not 
replace the company’s existing 
qualitative histamine test, but gives 
customers an option when testing 
for histamine in fish and fish 
products. 

Neogen’s Veratox for Histamine 
test kits include standards at zero, 
five, 10, 20 and 50 parts per 
million. 

Histamine is produced in 
certain types of fish when micro¬ 
bes break down the amino acid 
histidine. When fish are not 
properly chilled after harvest, the 
growth of microorganisms normally 
present in fish is accelerated, 
increasing the breakdown of 
histidine to histamine. Human 
scombroid poisoning, which is 
potentially lethal, is caused by 
consuming fish and fish products 
with high levels of histamine. 

Histamine production is 
common in such fish as tuna, mahi- 
mahi, bluefish, mackerel, anchovies 
and sardines when they are not 
properly refrigerated and stored. 

Neogen Corporation, Lexing¬ 
ton, KY 

No. 309 

Capital Controls Company, Inc. 

Capital Controls Introduces 

New Scorpion" Open 

Channel Ultraviolet 

Disinfection System 

Capital Controls Company, Inc., 
introduces the new Scorpion" 

ultraviolet disinfection system. 
The Scorpion UV system has 

been designed specifically for 
wastewater flows of less than 
5 mgd (788 m’/h). 

The Scorpion system features 
a back-to basics approach to 
wastewater disinfection including; 
High efficiency, plug-in electronic 
power supplies; lightweight 
stainless steel lamp modules; UV 
intensity monitor; easy installation, 
operation and maintenance; and 
user-friendly automatic control 
options. 

Capital Controls Company, Inc., 
Colmar, PA 

No. 310 

Hygiene Guard'" Clean 

Hands Program'" Proves 

Superior in Hand Wash 

Comparison Test 

Net/Tech International, Inc. 
developer of the patented 

Hygiene Guard Hand Wash Re¬ 
minder and Verification System, 

announced that test results had 
confirmed that the hands of 
employees using the Hygiene 
Guard Clean Hands Program were 
8.21 times cleaner than those who 
were not using the Hygiene Guard 
System. Cleanliness was measured 
by aerobic bacteria count on the 
hands of foodservice workers and 
was confirmed by independent 
laboratories. 

The tests conducted by Prep- 
chek Food Safety Consultants 
included hand samples from 350 
workers in 55 locations. Some of 
the workers who did not use the 
Hygiene Guard System were using 
disposable gloves. Samples were 
analyzed in different laboratories 
throughout the country including 
Silliker Laboratories in New Jersey. 

The results indicated the 
average number of colony forming 
units of aerobic bacteria listed: 
Employees using Hygiene Guard 
Clean Hands Program, aerobic plate 
count 33,225; Employees not using 
Hygiene Guard System, aerobic 
plate count 272,660. 

Net/Tech develops and markets 
health and food safety products and 
solutions to the food service, food 
manufacturing and health care 
industries with a targeted focus 
on employee hand washing in 
any environment where hygiene 
is critical to the public health. 
Net/Tech is the developer of the 
patented Hygiene Guard Hand 
Wash Reminder and Verification 
System and exclusive distributor 
of the HyGenius Verification 
System. The Company’s product 
line is designed to help satisfy 
federal, state and local health and 
food safety regulatory compliance. 

Net/Tech International, Inc., 
Red Bank, NJ 

No. 311 
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BusinessExchange 

Services/Products 

COMPLETE 
LABORATORY 

SERVICES 

Michelson Laboratories, Inc. 
6280 Chalet Drive. Los Angeles. CA 90040 

Telephone: (5621928-055.5 / (562) 971 -067.5 / FAX (562) 927-6625 

JOIN THE MICHELSON HACCP TEAM!! Our approach is to be your technical team member, 

working with your opeation's staff to develop and implement your HACCP plan. 

Ingman Labs, Inc. 
2945 • 34th Avenue South 

Minneapolis, MN 55405 
612-724-0121 

Reader Service No. 1 S3 

See us at lAMFES Booth #309 

CO.MPLETE ANALYSIS 

SPECIALIZING IN: 

•Chemical 

•Microbiological 
•Entomological 

•Nutritional Labeling 

•Consulting 

•Quality Assurance 

•IMS-USPHS-FDA 

•Japanese Ministry 
of Health & Welfare 

• Quantity Discounts • 

FREE Catalog 

800-845-8818 io3 
ALL QUALITY ASSURANCE PRODUCTS 

3427 SV-J 42nd Wav. Dept. 3C3 • Gainesville. FL 32608 

_Phone: 352-335-5161. ext. 303_ 

Reader Service No. 21S 

ADVERTISE 

YOUR PRODUCT 
OR SERVICE HERE! 

For rates or information, 
contact: 

Ward McCleary 

Advertising Sales Representative 

515.271.0543 or 800.369.6337 
E-mail: iamfes@iamfes.org 

M E M B E 

ACIL 

IN ADDITION TO YOUR HACCP 

PLAN, WE WILL ASSIST YOU 

WITH: 

•Sanitation Standard Operating 

Procedures 

•Product Recall Procedures 

•Complaint Investigation Procedures 

•All of Your Prerequisite Programs 

“Our Experience Is Your Protection.” 

Reader Service No. 163 lAMFES Sustaining Member See us at lAMFES Booth #405 

pennState 
University 
Park 

ASSISTANT PROFESSOR OF 
FOOD SCIENCE 

Muscle Foods Processing and Manufacturing 
College of Agricultural Sciences 

The Department of Food Science seeks applicants for a tenure-uack assistant 

professor position in the area of processing and manufacturing of muscle foods 

with an emphasis on microbial food safety. The successful candidate will be 

expected to establish and maintain strong extension and research programs 

focused primarily on the microbial safety of poultry, beef and pork. The 

candidate will be expected to develop an externally funded research program that 

focuses on microbial food safety research relevant to the muscle foods processing 
and manufacturing industry, and collaborate with faculty in the Muscle Foods 

Group and the Microbial Food Safety Research Group. The muscle foods 
processing and manufacturing industry in Pennsylvania is very large (ranking Sth 

nationally) and is also very diverse, with large poultry, beef and pork industries. 

Applicants must have an earned doctorate in food science, or related field, with 

a strong background in food microbiology. Experience with microbial foodborne 

pathogens and muscle foods processing is highly desirable. 

The closing date for applications is September I, 1998, or until a suitable 

candidate is found. Anticipated starting date is July I, 1999, or as negotiated. 

Applicant should submit a letter of application, resume, academic transcripts, 
statement of research and extension interests (including interest and experience 

in HACCP and distance education) and the names and addresses of three 

professional references to: Dr. Stephen J. Knabel, 106 Borland Lab, Box 

JDES, The Pennsylvania State University, University Park, PA 16802. 

An Affirmative Action/Equal Opportunity Employer. Women and Minorities 

Encouraged To Apply 
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See us at lAMFES Booth #105 

/\ABC Research 
Corporation 

Serving the Food Industry since 1967. 

A Better Company for your 
professional analytical needs 

3437 SW 24th Avenue 

Gainesville, FI 32607 

Phone 352-372-0436 

FAX 352-378-6483 

www.abcr.com 

Reader Service No. 102 lAMFES Sustaining Member 

See us at lAMFES Booth #401 

And , 

Then There Was 

One 
Finding that 1 bacterial cell in 25 grams 

of food can be a tedious job and can 

sometimes be missed with traditional 

methods. GENE-TRAK"' Assays offer 

rapid, reliable methods for detecting 

food-borne pathogens and make test¬ 

ing easier. The assays use DNA 

hybridization technology to provide 
sensitivity and specificity XhaX you can 

count on. 

GENE-TRAK 
Colorimetric Assays: 

Salmonella spp. 
Listeria spp. 

L. monocytogenes 
E. coll 
Staph, aureus 

i Campylobacter spp. 

Since 1986, GENE-TRAK Systems 

has been providing diagnostic prod¬ 

ucts to the food industry; a complete 

line of culture media, assays for patho¬ 

gen detection, bacterial toxins, food 

contaminants and chemical analytes. 

Our highly trained service represen¬ 

tatives are waiting to assist you - so 

give us a call. 

mGENETRAK 
m SYSTEMS 
GENE-TRAK Systems 

94 South Street 

Hopkinton. MA 01748 

Tel; 508-435-74(X) 

Fax: 508-435-0025 

OIWS GENE-TRAK Systemv 

GENE-TRAK is a regislered iratlemark of GENE-TRAK Systems. 

Reader Service No. 235 lAMFES Sustaining Member 
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Exhibitors 
of the I AM FES 85th Annual Meeting 

(Companies scheduled to exhibit as of June 5, 1998) 

3-A Sanitary Standards 

Symbol Council 

3020 Bluff Road 

Columbia, SC 29209 

Phone; 803.783.9258; Fax; 803 783.9265 

3M Microbiology Products 

3M Center, Bldg. 275-4E-1 

St. Paul, MN 55144 

Phone: 612.733.0942; Fax: 6l2.737.7678 

AATI (Advanced Analytical 

Technologies, Inc.) 

2501 North Loop Drive, Suite 6l3 

Ames, lA 50010 

Phone: 515.296.6187; Fax: 515.296.9910 

ABC Research Corporation 

3437 S.W. 24th Ave. 

Gainesville, FL 32607 

Phone: 352.372.0436; Fax: 352.378.6483 

Advanced Instruments, Inc. 

Two Technology Way 

Norwood, MA 02062 

Phone: 781.320.9000; Fax: 781.320.8181 

All Quality Assurance Products 

3427 S.W. 42nd Way 

Gainesville, FL 32608-2399 

Phone: 352.335.5161; Fax: 352.335.4980 

AOAC International 

481 N. Frederick Ave., Suite 500 

Gaithersburg, MD 20877-2417 

Phone: 301.924.7077; Fax: 301.924.7089 

Applied Research Institute 

8 Blanches Walk, P.O. Box 810 

Newtown, CT 06470 

Phone: 888.324.7900; Fax: 888.324.7911 

Aquionics, Inc. 

21 Kenton Lands Road, P.O. Box 18395 

Erlanger, KY 41018 

Phone: 606.341.0710; Fax: 606.341.0350 

Atkins Technical, Inc. 

3401 S.W. 40th Blvd. 

Gainesville, FL 32608-2399 

Phone: 352.378.5555; Fax: 352.335.6736 

Audits International 

1899 Second St. 

Highland Park, IL 60035 

Phone: 847.433.0900; Fax: 847.433.7873 

Becton Dickinson Microbiology 

Systems 

7 Loveton Circle 

Sparks, MD 21152 

Phone; 410.316.4472; Fax: 410,316.4906 

BioControl Systems, Inc. 

12822 S.E. 32nd St. 

Bellevue, WA 98005 

Phone: 425.603.0080; Fax: 425.603.1123 

Biolog, Inc. 

3938 Trust Way 

Hayward, CA 94545 

Phone: 510.785.2564; Fax; 510.782.4639 

bioMerieux Vitek 

595 Anglum Drive 

Hazelwood, MO 63042-2320 

Phone: 314.506.8073; Fax: 314.506.8097 

Capitol Vial, Inc. 

151 Riverside Drive 

Fultonville, NY 12072 

Phone: 518.853.3377; Fax: 518.853.3409 

Celsis, Inc. 

1801 Maple Ave. 

Evanston, IL 60201 

Phone: 847.467.6620; Pax: 847.467.6602 

Charm Sciences Inc. 

36 Franklin St. 

Malden, MA 02148 

Phone: 781.322.1523; Fax: 781.322.3141 

Chemunex, Inc. 

1 Deer Park Drive, Suite H-2 

Monmouth Junction, NJ 08852 

Phone: 732.329.1153; Fax: 732.329.1192 

Cogent Technologies Ltd. 

11140 Luschek Drive 

Cincinnati, OH 45241 

Phone: 513.469.6800; Fax: 513.469.6811 

Copesan Services 

3490 N. 127th St. 

Brookfield, W1 53005 

Phone: 414.783.6261; Fax: 414.783.6267 

Decagon Devices, Inc. 

950 N.E. NeLson Court, P.O. Box 835 

Pullman, WA 99163 

Phone: 509.332.2756; Fax; 509.332.5158 

DiverseyLever Inc. 

255 E. Pifth St., Suite 1200 

Cincinnati, OH 45202-5508 

Phone: 513.762.6794; Fax: 800.433.5508 

DQCI Services, Inc. 

5205 Quincy St. 

Mounds View, MN 55112 

Phone: 612.785.0484; Fax: 612.785.0584 

DYNAL, Inc. 

5 Delaware Drive 

Lake Success, NY 11042 

Phone: 516.326.3270; Fax: 516.326.3298 

Ecolab Pest Elimination 

370 Wabasha 

St. Paul, MN 55102 

Phone: 612.293.2590; Fax: 6l2.225.3088 

Educational Foundation 

250 S. Wacker Drive, Suite 14(X) 

Chicago, IL 60606 

Phone: 800.765.2122; Fax: 312,715.0807 

Elsevier Science 

655 Ave. of the Americas 

New York, NY 10010 

Phone; 212.633.3756; Fax: 212.633 3764 

Food and Drug Administration, Inc. 

HFS-32, Food Safety Initiative Staff 

200 C St., S.W. 

Washington, D.C. 20204 

Phone: 202.205.4566; Fax: 202.205.5025 

Food Processors Institute 

1401 New York Ave. N.W., Suite 400 

Washington, D.C. 20005 

Phone: 202.637.4808; Fax: 202.639.5991 

Food Quality Magazine 

208 Floral Vale Blvd. 

Yardley, PA 19067 

Phone: 215.860.7800; Fax; 215.860.7900 

Food Testing & Analysis Magazine 

P.O. Box 5244 

Glendale, CA 91221-1081 

Phone: 818.842.4777; Fax: 818.769.2939 

Foss North America, Inc. 

10355 W. 70th St. 

Eden Prairie, MN 55344 

Phone: 612.941.8870; Fax: 612.941.6533 
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GENE-TRAK Systems 

94 South St. 

Hopkinton, MA 01748 

Phone: 508.43S.7400; Fax: 508.435.0025 

Gist-brocades 

N93 W14560 Whittaker U^ty 

Menomonee Falls, W'l 53051 

Phone: 414.255.7955; Fax: 414.255.7732 

Glo-Germ Company 

150 E. Center St., P.O. Box 537 

Moab, LIT 84532 

Phone: 435.259.5693; Fax: 435.259.5930 

Great Western Chemical Company 

5700 N.W. Front Ave. 

Portland, OR 97210 

Phone: 503.227.1616; Fax: 503.227.7377 

IDEXX Laboratories 

One IDEXX Drive 

Westbrook, ME 04092 

Phone: 207.856.0300; Fax: 207.856.0630 

IHS Health Information 

15 Inverne.ss Way Ea.st 

Englewood Cliffs, CO 80112-5776 

Phone: 303.858.6475; Eax: 303.754.3940 

International BioProducts, Inc. 

14780 N.E. 95th St. 

Redmond, WA 98052 

Phone: 425.883.1349; Fax: 425.881.6880 

International Food Hygiene 

P.O. Box 4 

Driffield. Ea.st Yorkshire Y025 9D| UK 

Phone: 44.1377.241724; Fax: 44.1377.253640 

Lloyd’s Register Quality Assurance 

33-41 Newark St. 

Hoboken, NJ 07030 

Phone: 201.963.1111; Fax: 201.963.3299 

Madison Chemical Company 

P.O. Box 1599 

Madi.son, IN 47250 

Phone: 812.273.6000; Fax: 812.273.6002 

Malthus Diagnostics, Inc. 

35888 Center Ridge Road 

North Ridgeville, OH 44039 

Phone: 440.327.2585; Fax: 440.327.7286 

Medallion Laboratories 

9(XK) Plymouth Ave. 

Minneapolis, MN 55427 

Phone: 612.540.4453; Fax: 612.540.4010 

Michelson Laboratories, Inc. 

6280 Chalet Drive 

Commerce, CA 90040 

Phone: 562.928.0553; Fax: 562.927.6625 

Microbac Labratories, Inc. 

4580 McKnight Road 

Pittsburgh, PA 15237 

Phone: 412.931.5851; Fax: 4l2.931.0473 

MicroBiologics, Inc. 

217 O.sseo Ave. North 

St. Cloud, MN 56303 

Phone: 320.253.1640; Fax: 320.253.6250 

Microbiology International 

10242 Little Rock Lane 

Frederick, MD 21702 

Phone: 301.898.1369; Fax: 301.989.8055 

NASCO 

901 Jane.sville Ave. 

Fort Atkin.son, WI 53538-0901 

Phone: 920.563.2446; Fax: 920.563.8296 

Nelson-Jameson, Inc. 

2400 E. 5th St., P.O. Box 647 

Marshfield, WI 54449 

Phone: "^IS.387.1151; Fax: 715.387.8746 

Neogen Corporation 

620 Lesher Place 

Lansing, MI 48842 

Phone: 517.372.9200; Fax: 517.372.9004 

New Horizons Diagnostics 

Corporation 

9110 Red Branch Road 

Columbia, MD 21045 

Phone: 410.992.9357; Fax: 4l0.992.0328 

Norton Performance Plastics Corp. 

2664 Gilchrist Road, P.O. Box 3660 

Akron, OH 44.309-3660 

Phone: 330.798.9240; Fax: 330.798.6968 

NSF International 

3475 Plymouth Road 

.Ann Arbor, MI 48105 

Phone: 313.769.8010; Fax: 313.769.0109 

Organon Teknika 

100 Akzo Ave. 

Durham, NC 27712 

Phone: 919.620.2377; Fax: 919.620.2615 

Oxoid, Inc. 

217 Colonnade Road 

Nepean, ON K2E 7K3 Canada 

Phone: 613.226.1318; Fax: 6l3.226.3728 

PathCon Laboratories 

270 Scientific Drive, Suite 3 

Norcross, GA 30092 

Phone: 770.446.0540; Fax: 770.446.0610 

PRISM 

8.300 Executive Center Drive 

Miami, FL .3.3166 

Phone: 800.888.5777; Fax: .305.594.9280 

Q A Life Sciences, Inc. 

6645 Nancy Ridge Drive 

San Diego. CA 92121 

Phone: 619.622,0560; Fax: 619.622.0564 

Q Laboratories, Inc. 

1400 Harri.son Ave. 

Cincinnati, OH 45214 

Phone: 513.4"’1.1.300; Fax: 513.471.5600 

Qualicon, Inc. 

P.O. Box 80357/1024A, Building 357 

Wilmington, DE 19880-0357 

Phone: 302.695.9400; Fax: 302.695.9027 

Raven Biological Labs 

8607 Park Drive 

Omaha, NE 68127 

Phone: 402.593.0781; Fax: 402.59.3.0995 

REMEL, Inc. 

12076 Santa Fe Drive 

Lenexa, KS 66215 

Phone: 913.888.0939; Fax: 800.447.5750 

R-TECH Laboratories 

P.O. Box 64101 

St. Paul, MN 55164-0101 

Phone: 800.328.9687; Fax: 612.481.2002 

Silliker Laboratories Group 

900 .Maple Road 

Homew(X)d, IL 60430 

Phone: 708.957,7878; Fax: 708.957.8449 

Sparta Brush Co. 

402 S. Black River St. 

Sparta, WI 54656 

Phone: 608.269.2151; Fax: 608.269.3293 

Spiral Biotech, Inc. 

7830 Old Georgetown Road 

Bethe.sda, ,MD 20814 

Phone: 301.657.1620; Fax: 301.652.5036 

Sterilex Corporation 

1450 S. Rolling Road, 4th FkH)r 

Baltimore, MD 21227 

Phone: 800.511.1659; Fax: 410.455.5503 

TRI-DIM Filter Corporation 

999 Raymond St. 

Elgin, IL 60120 

Phone: 847.695.2600; Fax: 847.695.7938 

VTCAM, L.P. 

313 Plea.sant St. 

Watertown, .MA 02172 

Phone: 617.926.7045; Fax: 6n.923.8055 

Warren Analytical 

650 O' St., P.O. Box G 

Greeley, CO 8(X)32 

Phone: 800.945.6669; Fax: 970.351.6648 

Weber Scientific 

2732 Ku.ser Road 

Hamilton, NJ 08691 

Phone: 609.584.7677; Fax: 609.584.8388 

ZEP Manufacturing Company 

1310 Sealx)ard Industrial Blvd. 

Atlanta, GA 30318 

Phone: 4O4.352.1680; Fax: 404.350.6232 
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lAMFES 85th ANNUAL MEETING 
AUGUST 16-19, 1998 
NASHVILLE, TENNESSEE 

IMPORTANT! Please read this information 

before completing your registration form. 

■ Meeting Information 
Register today to obtain valuable infor¬ 
mation on advancing food protection 
worldwide through the most contemporary 
methods of food microbiology, processing, 
safe handling, and current regulatory 
aspects of food safety. Registration 
fee includes all technical sessions; symposia; 
poster presentations; a Cheese and Wine 
Reception; admittance to the exhibit hall; 
and a program and abstract book containing 
general program information and abstracts 
of symposia, technical papers, and posters. 
Appropriate dress for the Meeting is business 
casual. 

■ Registration Information 
Please mail the registration form with pay¬ 
ment today. Registrations post-marked after 
July 15, 1998 must pay the late registration 
fee. Checks should be made payable to: 
lAMFES, Inc., 6200 Aurora Avenue, Suite 200W, 
Des Moines, lA 50322-2863, U.S.A. For faster 
service, use your credit card and call 800.369. 
6337, or fax the completed registration form 
with credit card information to 515.276.8655. 

■ Refund/Cancellation Policy 
Requests for cancellations must be received 
in writing no later than July 31, 1998 
(registration fee less a $50 processing charge 
will be refunded). Cancellations received 
after July 31, 1998 will not receive a refund, 
but the registration may be transferred to 
a colleague with written notification. 

■ New Membership Fees 
S 75.00 Dairy, Food and Environmental 

Sanitation 

S 120.00 Dairy, Food and Environmental 
Sanitation and Journal of Food Protection 

$ 37.50 *Student Membership with 
Dairy, Food and Environmental Sanitation 
or Journal of Food Protection 

$ 60.00 *Student Membership with 
Dairy, Food and Environmental Sanitation 
and Journal of Food Protection 

*Full-time student verification required. 

SHIPPING CHARGES: OUTSIDE THE U.S. 
SURFACE RATE - $ 22.50 per journal title 
AIRMAIL - $ 95.00 per journal title 

TICKET INFORMATION 

■ Cheese and Wine Reception 
(August 16, 1998) 

Share in what has become an lAMFES 
tradition for Annual Meeting attendees 
and guests. The Cheese and Wine Reception 
begins immediately following the Ivan Parkin 
Lecture on Sunday evening in the lAMFES 
exhibit hall. Enjoy conversation with exhibi¬ 
tors, colleagues, and friends. 

■ Monday Night Social Event 
Hot Country Night — (August 17, 1998) 

There's no time like a good time, and the 
Wildhorse Saloon is just the place to find it. 
The evening includes dinner, music, dancing, 
and a few surprises. Children ages 14 and 
under must be accompanied by an adult. 

■ Awards Banquet — (August 19, 1998) 

The lAMFES Annual Meeting concludes with 
an evening of recognition for deserving 
food safety professionals. A reception opens 
the evening outside the banquet hall. Dinner 
is served in an elegant setting prior to the 
award presentations. Additional tickets are 
available. Business attire is requested for 
this special evening. 

■ Other Events 

Grand Ole Opry — Saturday, 8/15 
lAMFES Golf Tournament — Sunday, 8/16 
Music City Sites — Sunday, 8/16 
Historic Nashville — Monday, 8/17 
Jack Daniel’s Distillery — Tuesday, 8/18 
Children's Banquet — Wednesday, 8/19 

HOTEL INFORMATION 
For reservations, call 800.327.6618 and identify 
yourself as an lAMFES attendee to receive a 
special rate of $116 per night, single or double. 

Renaissance Nashville Hotel 
611 Commerce Street 
Nashville, Tennessee 37203 
Phone: 615.255.8400; Fax: 615.255.8163 

CHILD CARE 

Adult supervised activities for children ages 
4 to 12 will be available Monday through 
Wednesday, 8:30 a.m. to 12:00 p.m. and 1:30 p.m. 
to 5:00 p.m. A pre-registration fee of $20.00 
per day for each child is required; snacks will 
be provided. The room is subject to a minimum 
attendance. Participants will be notified if 
cancellation is necessary by July 24, 1998. 
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REGISTRATION FORM 

□ Please register me for the lAMFES 85th Annual Meeting - Nashville, Tennessee - August 16-19,1998 

First Name (please print — will appear on badge) M.l. Last Name 

Title Employer 

Mailing Address (Please specify: “I Home Work) 

City State/Province Country 

Telephone # Fax # E-mail 

Please indicate here if you have a disability requiring special accommodations. 

Status (Please check applicable boxes) 

Postal/Zip Code 

^ 20 Yr. Member ^ 30 Yr. Member □ 50 Yr. Member □ Past President □ Speaker '3 Honorary Life Member ‘D Sustaining Member 

REGISTER BY JULY 15, 1998 TO AVOID LATE REGISTRATION FEES 

REGISTRATION: MEMBERS NONMEMBERS AMOUNT 
Registration (Awards Banquet included) $ 230 ($280 late) $335 ($385 late) 
Student lAMFES Member $ 35 ($ 45 late) Not Available ! 
Retired lAMFES Member $ 35 ($ 45 late) Not Available _ 
One Day Registration: ~i Mon. ”1 Tues. “1 Wed. $ 115 ($140 late) $150 ($170 late) _ 
Spouse/Companion (Name): $ 35 ($ 35 late) $ 35 ($ 35 late) 
Children (15 & Over, Names): $ 25 ($ 25 late) $ 25 ($ 25 late) 
Children (14 & Under, Names): FREE FREE 
Child Care (Ages 4 to 12): □ Mon. D Tues. “1 Wed. $ 20 per child/per day — 

OTHER EVENTS: 
Grand Ole Opry (Sat., 8/15) $ 25 
lAMFES Golf Tournament (Sun., 8/16) $ 80 ($ 95 late) 
Music City Sites (Sun., 8/16) $ 28 ($ 33 late) 
Historic Nashville (Mon., 8/17) $ 41 ($ 46 late) 
Hot Country Night (Mon. Night Social, 8/17) $ 36 ($ 41 late) 

Children's Rate (14 & Under) $ 21 ($ 26 late) 
Jack Daniel's Distillery (Tues., 8/18) $ 29 ($ 34 late) 
lAMFES Awards Banquet (Wed., 8/19) $ 40 ($ 45 late) 

Children's Banquet (Wed., 8/19) $ 20 ($ 25 late) 

JOIN lAMFES TODAY AND SAVE!!! (Attach a completed membership application) 

TOTAL AMOUNT ENCLOSED 
(CHECK PAYABLE TO lAMFES — U.S. FUNDS DRAWN ON U.S. BANK) 

EXHIBITORS DO NOT USE THIS FORM 
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The Workshops 
August 15,1998 - Nashville, Tennessee 

WORKSHOP I — Proper Cleaning 
and Uses of Stainless Steel in the 

Food and Beverage Industries 

This workshop will discuss the proper uses and 
cleanability of stainless steel as related to the food and 
beverage industries. Discussions will include guidelines 
for the use in sanitary services including metallurgy, 
physical and mechanical properties, and corrosion 
resistance of stainless steel commonly used in the food 
and beverage industries. Also included will be proper 
procedures for quality welding of stainless steel equip¬ 
ment; manual and automatic shielded metal arc, 
tungsten metal arc and gas metal techniques; and the 
influence of welding, forming and post-fabrication 
cleaning on corrosion. Other topics include the 
significance of the surface finish on cleanability and 
product purity; various surface cleaning and sanitizing 
steps needed in order to obtain clean surfaces; metal 
ion contamination after cooking; and health and 
environmental effects of nickel. 

WORKSHOP PRESENTERS: 

Richard Avery, Nickel Development Institute 

and Avery Consulting Associates, Inc. 

Mr. Avery is a consultant for the Nickel 
Development Institute. His industrial experience 
includes several years with Inco Alloys International in 
Huntington, WV. His specialty is the fabrication and 
joining of stainless steels and nickel alloys. He has 
authored over 20 articles on welding and metallurgy. 

Roger Covert, Nickel Development Institute 

and Covert Consulting, Inc. 

Mr. Covert is a consultant for the Nickel 
Development Institute. He has been involved with the 
properties and applications of metals for almost 50 years. 
He retired as Vice President of Marketing from 
International Nickel, Inc. after 30 years of working in a 
variety of technical and marketing areas. Special interests 
for Mr. Covert were metallic corrosion, nickel 
electroplating, and material selection. 

WHO SHOULD ATTEND: 

Quality Control Managers, Sanitation Inspectors, 
Plant Engineers, Plant Design Engineers, Plant Managers, 
Regulatory Officers or anyone interested in expanding 
their knowledge and understanding of the applications 
for stainless steel in the food and beverage industries. 

WORKSHOP II — ICMSF's Proposal 
for the Management of the 

Microbiological Safety of Foods 

The International Commission on Microbiological 
Specifications for Foods (ICMSF) is a nonprofit, scientific 
advisory body established in 1962. ICMSF membership 
consists of microbiologists from more than 10 countries. 
Since its founding, ICMSF has had a profound impact 
on the field of food microbiology by addressing such 
issues as methods development, sampling plans, micro¬ 
biological criteria, and Hazard Analysis and Critical 
Control Points. 

The ICMSF has recommended six steps for the 
management of microbiological hazards in foods in 
international trade. These same principles can be 
applied to food in domestic trade. The steps incorporate 
existing Codex documents that can be applied in a 
logical sequence. This workshop will discuss the six 
steps for management of the microbiological safety of 
foods. The relationships of acceptable or tolerable risk, 
food safety objectives, and performance criteria will be 
discussed in detail. Examples of how to establish FSOs 
based on risk assessments, and industry’s development 
of performance criteria to assure FSOs are met will be 
presented. A significant portion of the workshop will be 
dedicated to the application of HACCP, GMP/GHP and 
microbiological criteria to assure performance criteria 
are met. 

WORKSHOP PRESENTERS: 

Russell S. Flowers, Ph.D., Silliker Laboratories 

Croup, Inc. 

Dr. Flowers is President of Silliker Laboratories 
Group, Inc. and a leading researcher, lecturer, and 

writer on the "Development of Rapid Methods for the 
Detection of Foodborne Pathogens." He has authored 
numerous article, seminars, and presentations. 

R. Bruce Tompkin, Ph.D., ConAgra 

Refrigerated Prepared Foods 

Dr. Tompkin joined ConAgra in 1997 as Vice 
President of Product Safety of ConAgra Refrigerated 
Prepared Foods. He began his career with Swift & 
Company in 1964 as a research microbiologist moving 
up to Vice President of Product Safety. 
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Robert L. Buchanan, Ph.D., Food and Drug 
Administration 

Dr. Buchanan is a Senior Scientist with the Food 

and Drug Administration's Center for Food Safety and 

Applied Nutrition and a member of the U.S. Public 

Health Service's Senior Biomedical Research Service. 

Prior to this appointment, Dr. Buchanan was a senior 

investigator with USDA-ARS in Philadelphia, PA. 

WHO SHOULD ATTEND: 

Microbiologists, Quality Assurance and Control 

Managers, HACCP Coordinators and Team Members, 

Food Safety Managers, Food Safety Auditors, Risk 

Management Coordinators or anyone interested in 

learning more about ICMSF and its Proposal for the 

Management of the Microbiological Safety of Foods. 

1998 lAMFES Workshops 
• Registration Form • 

J WORKSHOP 1; Proper Cleaning and Uses of Stainless Steel in the Food and Beverage Industries 

J WORKSHOP 2: ICMSF's Proposal for the Management of the Microbiological Safety of Foods 

Renaissance Nashville Hotel, Nashville, Tennessee — Saturday, August 15, 1998 

First Name (will appear on badge) Pl.EASE PRINT Last Name 

Title Employer 

Address City State/Province Zip/Postal Code 

Area Code & Telephone Fax E-mail 

Charge Card Payments: VISA • MASTERCARD • AMERICAN EXPRESS 

Account #: 

Name on Card: _ 

Expiration Date: 

Signature:_ 

For further information, please contact lAMFES at 800.369.6337; 51S.276.3344; 
Fax: S1S.276.86SS; E-mail: icattanach@iamfes.org. 

Refund/Cancellation Policy 

Registration fees, minus a $50 processing fee, 

will be refunded for written cancellations 

post-marked by July 31, 1998. No refunds 

will be made for cancellations post¬ 

marked after July 31, 1998, however, the 

registration may be transferred to a colleague 

with written notification to lAMFES. NOTE: 

lAMFF^S reserves the right to cancel workshops 

if minimum enrollment is not met by 

July 15, 1998. 

• REGISTRATION • 

WORKSHOP 1: Proper Cleaning and Uses of Stainless Steel 

in the Food and Beverage Industries 

Before 7/1 S/98 After 7/15/98 

lAMFES Member S180 S210 

NonMember S245 S275 

WORKSHOP 2: ICMSF's Proposal for the Management 

of the Microbiological Safety of Foods 

Before 7/15/98 After 7/15/98 

lAMFES Member S295 S325 

NonMember S360 S390 

GROUP DISCOUNT: Register 3 or more people from 

your company and receive a 15% discount. 

Registrations must be received as a group. 

TOTAL AMOUNT ENCLOSED: S 

(U.S. Funds on U.S. Bank) 
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Tours and Special Events 
of the I AM FES 85th Annual Meeting 

Saturday, August 15, 1998 — 5:00 p.m, - 9:30 p.m. 

The Grand Ole Opry^ 

Registration: $25 

Hxpcriencc a true Southern tradition with a night at the 
world famous (irand Ole Opiy. With your reser\'ed seating at the 
Opiy you can sit back and relax or jump in and clap along as 
renowned musicians, singers and comedians delight you with 
their talents. You never know who you’ll sec at the Grand Ole 

Opr>. 

Sunday, August l6,1998 — 6:00 a.m. - 1:30 p.m. 

lAMFES Golf Tournament 

Registration: $80 (Late $95) 

Join your colleagues for a great round of golf. Board 

the bus to travel to the Hermitage Golf (Y)urse located near 

President Andrew Jackson's stately Hermitage along the banks 
of the Cumberland River. Enjoy a continental breakfast before 
teeing off in the lAMFES BEST-BALL golf tournament. After 
your game, join us for prizes while eating lunch. Golf, break¬ 
fast, lunch and transportation all included! Tournament is 

open to golfers of all skill levels. To request a golf registration 

form, call lAMFES at 800.369.6337 or 515.276.3344. 

Sunday, August 16, 1998 — 9:00 a.m. - 1:00 p.m. 

Music City Sites 

Registration: $28 (Late $33) 

Lunch on your own 

Don’t miss this exciting tour of downtown Nashville, Sec¬ 

ond Avenue, Tennessee State Capitol, Governor's Mansion, and 
numerous other points of interest. The tour will aLso include a 
drive down the world famous Music Row’ and a stop at the 
(;ountr\ Music Hall of Fame. 

Sunday, August 16, 1998 

Opening Session — 7:00 p.m. 

Ivan Parkin Lecture 

Lecture: Communicating Food Safety to the Consumer 
presented by (;hristine Bruhn, University of California-Davis, 

Center for Consumer Research, Davis, C,A. 

Cheese and Wine Reception — (Exhibit Hall) 

8:00 p.m. - 10:00 p.m. 

Join friends and colleagues for complimentary refresh¬ 
ments while viewing the educational exhibits. 

Exhibit Hall Hours 

Sunday, August 16 — 8:00 p.m. - 10:00 p.m. 
Monday, August 17 — 9:30 a.m. - 1:30 p.m. 

3:00 p.m. - 6:30 p.m.* 
Tuesday, August 18 — 9:30 a.m. - 2:00 p.m. 

* Social Reception — 5:00 p.m. - 6:^0 p.m. 

Monday, August 17, 1998 — 9:00 a.m. - 3:00 p.m. 

Historic Nashville 

Registration: $4l (Late $46) 

Lunch included 

This historic view' of Nashville begins with a stop in Centen¬ 
nial Park and a tour of the Parthenon. You will then enjoy a 
wonderful buffet lunch at the Hermitage, the beloved home of 
President Andrew Jackson. Following lunch you will tour the 
Hermitage and its grounds. 

Monday, August 17,1998 — 6:00 p.m. - 9:00 p.m. 

Hot Country Night 

Registration: $36 (Late $41) 

Children’s Rate (14 & Under) $21 (Late $26) 

There’s no time like a good time, and the Wildhorse Saloon 

is ju.st the place to find it. The evening includes dinner, music, 
dancing, and a few surprises. C.hildren ages 14 and under must be 

accompanied by an adult. 

Tuesday, August 18,1998 — 9:00 a.m. - 4:30 p.m. 

Jack Daniel’s Distillery 

Registration: $29 (Late $34) 

Lunch on your own 

Settle back as you wind through the beautiful Tennessee 

country side to Shelbyville, home of Tennessee walking horses 

and the Walking Horse Museum. Then you will travel on to 

Lynchburg where you will step back in time on the historic 

square. You’ll have a chance to stroll around the square and grab 

a bite to eat before your entertaining tour of the world famous 

Jack Daniel’s Distillery. 

Wednesday, August 19, 1998 

lAMFES Annual Awards Banquet 

Reception: 6:00 p.m. - 7:00 p.m. 

Banquet: 7:00 p.m. 

Registration: $40 (Late $45) 

Wednesday, August 19, 1998 

lAMFES Children’s Banquet 

Time: 6:30 p.m. - 9:30 p.m. 

Registration: $20 (Late $25) 

Child Care 

.\dult superv ised activities for children ages 4 to 12 w ill be 

available Monday through Wednesday, 8:30 a m. to 12:00 

p.m. and 1:30 p.m. to 5:00 p.m. A pre-registration fee of 
$20.00 per day for each child is required; snacks will be 
provided. The room is subject to a minimum attendance. 
Participants will be notified if cancellation is necessary' by 

July 24, 1998. 
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Thoughts on Today's Food Safety, continued from page 480 

Freezing. Freezing may preserve or destroy proto¬ 
zoan cysts and oocysts, depending on temperature, speed 
of freezing, time in the frozen state, and suspending 
medium. There is no epidemiology that implicates frozen 
raspberries or other commercially frozen produce in 
cyclosporiosis. However, one study noted survival of 
Cyclospora oocysts in feces shipped with dry ice. The 
related Cryptosporidium parviim fails to infect after treat¬ 
ment at -70°C/1 h or -20°C/24 h. Another study indicated 
that snap freezing killed Cryptosporidium oocysts but 
slow freezing to -22°C did not kill, even after 750 hours. 

Heating. Again, there is direct evidence only 
for Cryptosporidium that pasteurization (71.7°C for 
5 sec in a water or milk suspension) eliminates the 
infectivity of Cryptosporidium oocysts in the highly 
sensitive mouse assay. 

Ozone. Protozoa’s cysts and oocysts, though gener¬ 
ally resistant to routine chlorination, seem to be inacti¬ 
vated by ozone. The precise conditions (concentration, 
temperature, time, suspending medium) have not yet 
been determined even for Cryptosporidium because 
of strain variability and the effect of different amounts 
of organic matter in the medium. A possibility under 
consideration for drinking water is sequential treat¬ 
ment with ozone (2.5 mg/min/liter residual ozone) 
followed by chloramine or chlorine dioxide (which are 

not effective by themselves). Ozone has been approved 
for treating drinking water and might have potential for 
treating washable produce. Raspberries, however do not 
withstand washing well. 

Irradiation. Coccidia (the group of parasitic proto¬ 
zoa that includes Cyclospora, Eimeria, Cryptosporidium, 
Toxoplasma, Isospora, and Sarcocystis) vary in their 
susceptibility to gamma radiation. Toxoplasma gondii 
is inactivated by practical doses of irradiation (0.5 kGy) 
in the sensitive mouse infectivity test but Eimeria boiis 
is not fully inactivated by higher doses (2.0 kGy) in cattle 
infectivity tests. Cyclospora, being more closely related 
(genetically and in its environmental needs) to Eimeria 
than to Toxoplasma, may require impractically high 
irradiation doses for full inactivation. 

Cultivation. Development of an infection model in 
host tissue culture that results in oocyst production 
has proven difficult with Cyclospora cayetanensis. 
Conventional tissue culture using mammalian intestinal 
cell monolayers has resulted in oocyst adherence and 

exeystation, but oocyst production has been limited. This 

suggests that conventional techniques may not support 
the complete life cycle of Cyclospora. A new tissue 
culture system (the rotating wall bioreactor vessel) 
has been used to culture Cyclospora in differentiated 
intestinal cell lines from excised tissue. Using this 
system, several asexual stages have been identified and 
oocyst numbers hav'e increased 4-fold over the initial 
inoculum. These results suggest that bioreactor-grown 

intestinal cells can support the life cycle of Cyclospora. 

Work is continuing at FDA and NIH on determining the 
infectivity of oocysts recovered from the bioreactor, and 
increasing the yield of oocysts from culture. 

GRAND OLE OPRY 
Saturday, August 15,1998 

5:00 p.m. - 9:30 p.m. 

It all began here on the night of November 28, 1925. A young announcer on Nashville radio station 

WSM introduced a new show called “The WSM Barn Dance." Now, 73 years later, the show is still going 

strong and has since become known as the world-famous Grand Ole Opry. Along the way, it became 
the foundation for country music making Nashville a mecca for country music fans the world over. 

The Grand Ole Opry is the longest-running, regularly scheduled, live radio show, offering a variety 

of music and good old country humor. You never know who’ll make a surprise appearance for a show. 
The Opry’s membership reads like a “Who’s Who in Country Music.” It lists more then 

70 country music stars including legends like Porter Wagner, Loretta Lynn, and Brenda Lee 

as well as today’s biggest stars like Vince Gill, Martina McBride, and Garth Brooks. 

Join us and experience a true American original — The Grand Ole Op 

With your reserved seating you can share the music and the memories of 
country music’s grandest show. To register for an evening at the Opry, 
see page 469 of this issue. Complete the form and return it with your 

Meeting registration materials. 
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See us at lAMFES Booth «411 See us at lAMFES Booth #201 

Your Lab Just 
Got Better 

Now Serving the Midwest Locally 
■ Warren now has expanded its capabilities in 

the Chicago metro area. 

■ Faster service with the same Warren quality. 

Give Warren a Call! 
1-800-945-6669 

Warren Ancriytical 
Lxaboralory 

650 "O' Street • RO. Box G ■ Greeley, Colorado 80632-0350 

DQCI 
ServicesJnc. 
Boctenologcol & Chemical lerflng 

Standards and Calibration Sets 
Raw Milk Component Standards 
Raw Lowfat Component Standards 
Past/Homo Lowfat Standards 
High Fat Cream Standards 
Light Cream Standards 
Electronic Somatic Cell Standards 
Whey Standards 
Urea Standards 

Chemical and Bacteriological Testing 
Milk and Milk Products 
Producer Quality & Component Testing 
Mastitis Culture/Cow or Bulk Tank 
Third PartyVerification/Validation 

High Performance Liquid Chromatography 
Carbohydrates 
Antibiotics in Milk 

Mounds View Business Park 
5205 Quincy St 

Mounds View, MN 55112 

(612)785-0484 phone 

(612)785-0584 Fax 

Reader Service No. 225 lAMFES Sustaining Member lAMFES Sustaining Member Reader Service No. 129 

ADVERTISING INDEX 
ATTENTION 

INTERNATIONAL 
MEMBERS 

ABC Research Corporation.465 
All QA Products.464 
Applied Research.475 
Bentley Instruments.459 
Bio-Cide International.417 
Copesan Services.Inside Front Cover 
DQCI Services, Inc.474 
Dynal.435 
Ecolab.Back Cover 
GENE-TRAK Systems.465 
Gist-brocades Dairy Ingredients Group 
.Inside Back Cover 

Glo Germ Company.444 
Ingman Labs, Inc.464 
Michelson Laboratories, Inc.464 
NASCO International.417 
National Food Processors Association.444 
Nelson-Jameson, Inc.437 
Oxoid, Inc.407, 436 
Penn State University.464 
QMI Aseptic Transfer Systems.437 
Qualicon - A Subsidiary of DuPont.409 
Seiberling Associates, Inc.475 
Warren Analytical.474 
West Agro.475 

Faster delivery service for 

lAMFES journals coming soon 

With this new service expect Dairy, Food 
and Environmental Sanitation and journal 
of Food Protection to be delivered within 
2 to 3 weeks from the publication date. 
This is a dramatic improvement over 
our current delivery method of 6 to 10 
weeks. — 
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SEIBERLING yISSGDIATES. INC. 

The Acknowledged Leaders in 
State-of-the-Art Sanitary 

Process & CIP Engineering 
Design Automation & Software 

for Projects that feature: 

Lowest Capital Costs 
Maximum Operating Efficiency 
Top Product Quality & Shelf Life 

Dublin, OH Roscoe, IL Redwood City, CA 

(614)764-2817 (815)623-7311 (650)363-0577 

Fax (614) 764-5854 Fax (815) 623-2029 Fax (650) 367-8682 

Reader Service No. 207 lAMFES Sustaining Member 

See us at lAMFES Booth #709 

I® 
I \/ snap- 

Dilution Bottles 
Real time and cost savings 

by using the latest technologies 

in disposable dilution bottles 

■ Ready-to-use, large, 

45-mm opening with attached cap 

and living hinge for easy use 

■ Pre-filled to 90 or 99 ml volumes 

■ Butterfield’s Buffer for food and dairy applications 

■ Peptone water for pharmaceutical and cosmetics 

applications 

Applied Research Institute 
Call (888) 324-7900 
Fax (888) 324-7911 

Toll free. 24 hours/day, 7 days/week 

iRI\ Ironclad (iuarantee: 

If you are not satisfied for any reason, at any ti 

your money will he refunded with a smile 

lAMFES Sustaining Member Reader Service No. 108 

PLANT SANITATION CHEMICAL SALES 

When you provide 
the highest value 

chemical sanitation 
products and 
services in 

the industry, 

YOU GROW! ‘93 ‘94 ‘95 

..Sendee .Sets She ..^Icindarcl 

A Member of the World Wide Tetra Laval group 

Make a change 
for the BEST! 

As a customer of ours. I’ll 

personally see to it that 

you get the quality and 

service you have every 

right to expect! 

Tom Fahey,^ 

Executive Vice President 
Industrial Sales Group 

816-891-1558 

lAMFES Sustaining Member Reader Service No. 191 
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Coming Events 

AUGUST 

• 1,3, 5, HACCP Workshop, St. 
Louis, MO. Ft)r further information, 

contact (Christine VerPlank or Vorrie 

Strong, ASI Food Safety Consultants, 

■^625 Page Blvd., St. Louis, MO 63133; 
Phone: 8{)().477.()778; Fax: 314.727. 

2563. 
• 11-13, Food Microbiological 

Control Food Safety Course. This 

course covers denn)nstration and ap¬ 

plication of basic microbiology', Clood 

Manufacturing Practices, food code, 

and sanitation when conducting food 

inspections at the processing and 

retail levels. For further information, 

contact Gary German at Fax:301. 

594.1966; Voice Mail: 301.594.2263. 

•15, lAMFES 85th Annual 
Meeting Workshops, Nashville, 

TN. Worikshop 1 - Proper Cleaning 

and Uses of Stainless Steel 

in the Food and Beverage Indus¬ 

tries. Speakers provided by the 

Nickel Development Institute (NiDl). 

This workshop will discuss the 

proper uses and cleanability of stain¬ 

less steel as related to the food and 

beverage industries. Workshop II - 

ICMSF’s Proposal for the Manage¬ 

ment of the Microbiological 

Safety of Foods. Speakers provided 

by Silliker Laboratories Group, Inc. 

I’his workshop will discuss the six 

steps for management of the micro¬ 

biological safety of foods. For addi¬ 

tional information, see pages 470 and 

471 in this issue or visit our Web site 
at: www.@iamfes.org or Phone: 800. 

369.6337; 515.276.3344; Fax: 515. 

276.8655; E-mail:jcattanach@iamfes. 

org. 

• 16-19, lAMFES 85th Annual 
Meeting, in Nashville, Tennessee at 

the Renaissance Nashville Hotel. 

Registration information is available 

on pages 468 and 469 in this issue or 

on our Web site at: www.@iamfes.org 

or Phone: 8(X).369.6337; 515.276.3344; 

Fax: 515.276.8655; E-mail:jeattanach@ 
iamfes.org. 

•24-28, The 10th Interna¬ 

tional Conference on Production 

Diseases in Farm Animals, 

Utrecht, The Netherlands. For addi¬ 

tional information, contact the 

Congress Secretariat: Royal Nether¬ 

lands Veterinary Association, P.O. 

Box 14031, 3508 SB Utrecht, The 

Netherlands; Phone: 31 30251 01 11; 

Fax: 31 30 251 17 87; E-maiLknmvd @ 

pobox.ruu.nl; Internet: www. knmvd. 

nl. 

SEPTEMBER 

• 6-9, InterMopro 98, Interna¬ 

tional Trade Fair for Dairy Pro¬ 

ducts, in Diisseldorf, CJermany. For 

further information, contact Dusseld- 

orf Trade Shows, Inc., 150 N. Michigan 

Ave., Suite 2920, (Chicago, IL 60601; 

Phone: 312.''81.5180; Fax: 312.781. 

5188; Web site: www.dLsiLsa.com/dLs/. 

•9-10, Microbiological Con¬ 

cerns in Food Plant Sanitation & 

Hygiene, C^hicago, IL. For further 

information contact Silliker Labora¬ 

tories, Phone: 800.829.7879; Fax: 

■’08.95~.8405. 
• 13-17, The National Society 

for Healthcare Foodservice Man¬ 

agement 10th Annual National 

Training Conference, at The 

Homestead, Hot Springs, VA. For ad¬ 

ditional information, contact Michael 

Giuffrida or Sheila Crowley at 

202.546.7236. 

• 22-24, New York State Asso¬ 

ciation of Milk & Food Sanitar¬ 

ians 75th Anniversary Annual 

Conference, Sheraton University 

Hotel, Syracuse, NY. For more 

information, contact Janene S. Lucia, 

N YSAMFS, 172 Stocking Hall, Ithaca, 

NY 14853; Phone. 607.255.2892; 

Fax: 607.255.7619; E-mail: jgg3@ 

Cornell.edu. 

• 23-25, Microscopy/Photomi- 

crography Workshop, sponsored 

by the American Type CTilture C^ol- 

lection. For more information, contact 
AT(X, Workshop C^oordinator, 12301 

Park lawn Dr., Rockwille, MD 20852; 

Phone: 301.231.5566; 800.359.7370; 

Fax: 301.816.4364; E-mail: workshops 

@atcc.org. 

• 25-29, China Brew & Bever¬ 

age ‘98, at China International Exhi¬ 

bition Centre, Beijing, China. For de¬ 
tails, contact Rebecca Chan or Ling 

C4ian of Business & Industrial Trade 

Fairs Ltd., Unit 1223, 12/F Hongkong 

International Trade & Exhibition Cen¬ 

tre, 1 Trademark Dr., Kowloon Bay, 

Hong Kong or Phone: 852.2865. 

2633; Fax: 852.2866.1770, 2866. 

2076. 

OCTOBER 

• 5-9, Laboratory Methods in 

Food Microbiology, South Holland, 

IL. For further information contact 

Silliker Laboratories, Phone: 800.829. 

•7879; Fax: 708.957.8405. 

• 14-16, Conference on The 

National Food Safety Initiative: 

Implications for Microbial Data 

Collection, Analysis, and 

Application, Doubletree Hotel 

National Airport, Arlington, VA. 

For additional information, contact 

C;atherine Nnoka at 202.659.0074. 

• 18-19, Selection and Fabrica¬ 

tion of Stainless Steel for Sanitary 

Service, Hotel Sofitel, Rosemont, IL. 

Fhe International Association of Food 

Industry Suppliers (lAFIS) and the 

Nickel Development Institute (NiDl) 

are sponsoring a program on the 

properties and proper use of han¬ 

dling of stainless steel for equipment 

for the dairy, food, and beverage 

industries. For further information, 

contact Dorothy Brady, Conference 

(Coordinator at Phone: 703.761.2600; 

Fax: 703.761.4334; E-mail: info@iafis. 

org. 

• 21-23, 18th Food Microbiol- 

ogy Symposium and Workshop, 

University of Wisconsin-River Falls, 
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River Falls, WI. The symposium 

Current “Concepts in Foodborne 

Pathogens and Rapid Methods in 

Food Microbiology” will feature 

international speakers to discuss the 

latest research and developments 

regarding foodborne pathogens, 

regulatory and industry trends, 

HACCP implementation, predictive 

microbiology, and validation of lab¬ 

oratory methods. The workshop, 

“Rapid and Automated Methods 

in Food Microbiology” will involve 

demonstrations and discussions of 

various tests, instruments and kits 

available for detection and character¬ 

ization of foodborne organisms, for 

assessment of food quality and shelf 

life and rapid hygiene monitoring in 

food proces.sing facilities. For further 

information, contact Dr. Purnendu 

Cl Vasavada, Animal and Food Science 

Dept., University of Wisconsin-River 

Falls River Falls’ WI 54022, IJ.S.A. or 

Phone: ^15.425.3150; Fax: 715.425. 

3372; E-mail: Purnendu.C.Vasavada® 

uwrf.edu. 

• 22-23, Introduction to Micro¬ 

biological Criteria and Sampling 

Plans, Ft. Worth, TX. For further in¬ 

formation contact Silliker Labora¬ 

tories, Phone: 8(X).«29.7879; Fax: “"OS. 

957.8405. 

• 26-29, Penn State Foodborne 

Fungi and Mycotoxins Short 

Course at the Berks C^ampus of the 

Pennsylvania State University, Uni¬ 

versity Park, PA. For additional infor¬ 

mation, contact The Pennsylvania 

State University, 306 Ag Administra¬ 

tion Bldg., University Park, PA 16802- 

2601; Phone: 814.865.8301; Fax: 814. 

8C)5.7050; E-mail: shortcourse@psu. 

edu. 

NOVEMBER 

•2-6, Aseptic Better Process 

Control Certification School and 

Aseptic Symposium, at North C^aro- 

lina State University, Raleigh, NCI For 

further information, contact Lisa 

Cordon at 919.515.2956; Fax: 919.515. 

7124; E-mail: lisa_gordon@ ncsu.edu. 

•8-12, 1998 International 

Exposition for Food Processors, 

Chicago, IL. For more information, 

contact C.heryl Cdark at Phone: "’03. 

684.1080; Fax: 703 548.6563; E-mail: 
fpmsa@clark.net. 

•9-11, ASI Food Safety Con¬ 

sultants HACCP Workshop, held at 

the Holiday Inn-Downtown River¬ 

front, St. Louis, MO. For further 

information, contact ASI Food Safety 

C^onsultants, Inc., Vorrie Strong or 

Christine VerPlank, Phone: 314. 

725.2555; 800.477.0778; Fax: 314. 

727.2563. 
• 16-18, 1st NSF International 

Conference on Food Safety: 

HACCP — Science, Art, and Indus¬ 

try, Hyatt Regency Albuquerque, 

Albuquerque, NM. For additional 

information, contact Wench Raeder at 
Phone: 734.769.8010, ext! 205; Fax: 

734.769.0109; E-mail: raeder@nsf org. 

•22-26, 5th Latin American 

Congress on Food Microbiology 

and Hygiene, (COMBH AL 98) held 

in Aguas de Lindoia, Sao Paulo, Bra¬ 

zil. COMBH AL 98 is organized by the 

Brazilian representatives in the Latin 

American Subcommission (LAS) of 

ICMSF (International Commission on 

Microbiological Specifications for 

Foods) and is sponsored by the Bra¬ 

zilian Society for Microbiology' (SBM), 

Brazilian Society for Food Science 

and Technology (SBCTA) and Inter¬ 

national Life Science Institute (ILSI- 

Brazil). For further information, con¬ 

tact COMBH AL 98 Secretariat, Av. 

Prof. Linen Prestes 580, 05508-900, 

Sao Paulo-SP-Brazil; Phone: ■*■55.11. 

818'’991; ■•■ 55.11.818^999; Fax: ■•■55. 

11.8154410; E-mail: combhal@edu. 

usp.br.landgraf@usp.br. 
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Price 

PrtKcduR-s to Investigate Vi'aterbomc Illncss-2nd Edition S8.00 $16.00 
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Phone our order desk for pricing information on quantities of 2S or more. 

3-A Sanitary Standards 

Shipping Handling (Sec Below) 
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Gov't. Price 

Non-Member 
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Complete Set 3 A Dairy & Egg Standards $'0.(K) $140.(X) 

Five-year I pdatc Service on 3-A Dairy & Egg Standards 95.00 190.00 
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First txKiklct. 
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.$1.00 

*Guide Booklcts-per 10. .$2.50 

Outside U.S. 

First txxikict. . $4.00 

Each additional txxrklet. .$1.00 

*Guidc B(X)klcts-per 10. .$3.50 

3-A Sanitary Standards 

Within I'.S, (each item). .$6.25 

Outside I’.S. (each item). .$10.25 
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and Environmental Sanitation') VALUE 
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— (12 issues of Dairy, Food and Environmental Sanitation) 
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'—' province chapter of lAMFES 

SUSTAINING MEMBERSHIP 

I I Membership with BOTH journals $525.00 
— (Includes exhibit discount, Annual Meeting issue advertising discount, 

company monthly listing in both journals and more) 

SIUBENI MEMBERSHIP^ 
I I Membership with JFP and DFES $60.00 

I I Membership with Journal of Food Protection $37.50 

I I Membership with Dairy, Food and Environmental Sanitation $37.50 

‘FULL-TIME STUDENT VERIFICATION MUST ACCOMPANY THIS FORM 

Shipping Charges; Outside U.S. Surface ($22.50 per jaurnal] AIRMAIL ($95.00 per journal) 

PLEASE TYPE...ALL AREAS MUST BE COMPLEHO FOR ORDER TO BE PROCESSED 
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lAMFES 
6200 Aurora Ave, Suite 200W 
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800.369.6337 (U.S. & Canada) 
515.276.3344 

515.276.8655 Fax 
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THOUGHTS on Today’s Food Safety •f • 

Problems and Progress 
in the Detection, 

Inactivation and Cultivation 
of Cyclospora 

George J. Jackson, Darcy E. Hanes, 
and Jeffrey W. Bier 

Center for Food Safety and Applied Nutrition, 
U.S. Food and Drug Administration, 

Washington, D.C. Two peak seasons of an illness in the U.S.A. and 

Canada have focused public and professional 

attention on Cyclospora cayetanensis, a 

recently recognized parasitic protozoa (Ortega Y. R., 

R. H. Gilman, and C. R. Sterling. 1994. Journal of Para¬ 

sitology 80:625-629). Occurring in the early summer of 
1996 (Herwaldt, B. 1. and M. 1. Ackers, et al. 1997. New 

England Journal of Medicine 336:1548-1556) and again 

in '97, clustered cases of long-lasting diarrhea with 

0’c/o5pora-positive stools were associated epidemiologi- 

cally with the consumption, often at banquets, of the 

“spring crop” of fresh (not frozen) raspberries imported 

from Guatemala. The “fall crop” was not associated with 

illness although, on occasion, other fresh produce — 

mesclun lettuce and basil — and drinking water have 

been linked epidemiologically to smaller North Amer¬ 

ican outbreaks of cyclosporiosis. 

Prior to these food-or-drinkborne outbreaks, 
cyclosporiosis was considered a rainy season, tropical 

zone infection that travellers from other latitudes 

sometimes took back home. Direct person-to-person 

transmission of the illness probably doesn’t occur 
because the organism’s environmental survival form — an 

8 to 10 micron, epifluorescent oocyst — isn’t infectious 

when shed in the feces but takes, at minimum, several 

days to sporulate (develop a pair of internal cysts 

(sporocysts) and, inside these, the infective sporozoites 

— 2 per sporocyst, 4 per oocyst). 

Unanswered questions concerning Cyclospora and 

cyclosporiosis abound. How does Cyclospora contaminate 

food? Because frozen berries have not been associated 

with the illness, does this mean that the oocy.sts can not 

survive in terrain where annual freezing occurs and 

the infection will not become endemic there? Can 

C. cayetanensis infect animals other than primates 

and thus establish itself between illness seasons? What 

is the infectious dose of ooeysts and what physical or 

chemical treatments eliminate infectivity? To control 

cyclosporiosis, answers to these and related questions are 

needed, and research - particularly on methods of detec¬ 

tion, inactivation and cultivation — has been undertaken. 

Detection. Methods for detecting Cyclospora 

cayetanensis on produce have been developed and used 

with limited success. On average, 30% of Cyclospora 

oocysts seeded onto produce can be recovered with 

methodology that involves removal of oocysts by wash¬ 

ing, and identification by epifluorescence microscopy 

as well as by a DNA polymerase chain reaction (FDA 

Bacteriological Analytical Manual (Edition 8, Revision A). 
1998. AOAC International, Gaithersburg, MD 20877-2504, 

U.S.A.). However, the range of recovery is wide — as high 

as 80% (usually with the freshest produce) and as low as 

0% (often with decomposing or damaged produce). While 

no Cyclospora has been found on samples of commercial 

produce, a low and sporadic incidence on imported 

berries of Eimeria (a closely related parasite of certain 

animals only) has been observed (Table 1), indicating that 

the method works. 

1 TABLE 1. FDA Berry Testing Results I 
1996 Cyclospora Eimeria 

Microscopy 0/94 samples 2/94 

PCR 0/94 samples 2/94 

1997 

Microscopy 0/192 samples 0/192 

PCR 0/192 samples 3/192 

Detection of seeded Cyclospora and naturally occur¬ 

ring Eimeria also suggests that sampling, not the detec¬ 

tion methodology, may be the greater problem in testing 

foods. Both timeliness and quantity are factors mitigating 

against successful sampling. Due to the approximately one 

week incubation period prior to the onset of clinical 

cyclosporiosis, shipments implicated in illness outbreaks 

are no longer extant by the time epidemiological investi¬ 

gations begin. The low quantity of recovered Eimeria and 

the infrequency of Eimeria positive samples suggest that 

larger volumes of produce should be tested, although that 

would make sample processing difficult. Work on improv¬ 

ing both the recovery and identification steps of the 

procedure are in progress at FDA, CDC and other labs. 

Hie infrequent presence of low numbers of Eimeria 

on the spring crops of imported raspberries implies that 

there is occasional direct or indirect contact with avian 

or mammalian feces. 

Inactivation. Information on the inactivation of 

Cyclospora is largely by inference from its epidemiology 

and data on related coccidia. The scarcity of “healthy” 
Cyclospora oocysts (available only from infected humans 

not yet treated with the appropriate sulfa drug) and the 

lack of an established culture system or model host to test 

developed (sporulated) oocysts for infectivity, account for 

this dearth of information. 

Continued on page 473 
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Losing milk to antibiotic contami- contaminate your dairy farmers' veterinary antibiotics. Delvotest 

nation can be just as costly to your bulk tanks. Standardized and self- is easy to use and, at about a dollar '^ 

operation as to that of the farmers contained, Delvotest quickly and a test, extremely economical for 

who supply you. That's why we accurately detects the presence large- and small-scale operations, 

developed Delvotest, a simple, of Beta Lactam and most other So encourage your dairy farmers 

reliable test to detect antibiotic 

residues in milk before they can 

N93 WI14560 WHITTAKER WAY, MENOMONEE FALLS, Wl 53051, 800-423-7906, FAX 414-255-7732 

(jist-bmcades 
to take the Delvotest They'll pass 

a safer product on to you. 



IS 

CORN 

ALL 

YOU’RE 
1 

PACKING? 

In tests indicative of plant environments. Tsunami 

consistently provides a 2 to 3 log reduction in aerobic 
plate counts when compared to chlorine dioxide 
performance. Test results available upon request 

For years, the only approved products for 
cleaning fruits and vegetables were chlorine-based 
additives. Now there’s Tsunami,™ a specially formu¬ 
lated additive for flume and wash water systems 
proven to out-perform chlorine-based agents. 
With Tsunami, you can be confident you're doing all 
you can to control microbial activity on the fruits 
and vegetables processed in your plant Tsunami 
also promotes a safer working environment as its 
complete water solubility eliminates potential 
off-gassing in heavily soiled systems. 

Food safety continues to be critically important 
to fruit and vegetable processors. Whether you're 
in the further processed, fresh-cut or post-harvest 
business,Tsunami provides a more effective, safer 
solution. Switch to Tsunami, the proven performer 
in microbial control. 

To find out more about what Tsunami can do for 
you, call 1-800-793-0248 

"Tsunami has definitely made 

an improvement in our micro¬ 

bial counts. Compared with 

chlorine dioxide, we have not 

only found Tsunami to have a 

higher microbial kill, but it is 

also much safer than mixing 

three chemicals on-site to pro¬ 

duce chlorine dioxide. We also 

have better control of how 

much chemical we use and it’s 

a much simpler process for the 

employees to work with.” 

Quality Assurance Manager 

Western Vegetable Processing Plant 

tsunami" 
Jhe w *o»e 'n'p.'ocessTO periyciarxe ard sctery. 
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